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Abstract This is a convergence study to investigate the relationship between cereal intake level and food and
nutrient intake in 218 Chinese middle aged women aged 40 to 65 years. Data were analyzed by X° test, ANOVA,
correlation analysis and Jonckheere-Terpstra trend test using SPSS 22.0 program. The results of the study were as
follows. The higher the level of cereal intake in the subjects, the lower were the rate of breakfast fasting (p for
trend=0.000), overeating (p for trend=0.019), and eating out (p for trend=0.003). The intake of root and tuber crops(p
for trend=0.008), meat(p for trend=0.043), pulses(p for trend=0.020), and light colored vegetables(p for trend=0.015)
per 1,000 kcal of energy increased when the level of cereal intake was 6 to 9 units. Therefore, it is necessary to
discuss and study for continuous education and improvement through the feedback so that the middle-aged women
can take the cereal appropriately.
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Table 1. The relationship between socio—demographic factors and cereal intake level for women

Cereal intake level

Variables <6 unit 6~9 unit =91 unit p for trend
(LSF, N=31) (MSF, N=81) (HSF, N=106)
Age
Average age years 49.2+58% 50.3+6.3 51.1£7.5 0.178"
40s 16(51.6)* 41(50.6) 52(49.1)
Age category 50s 13(41.9) 31(38.3) 33(31.1) 02142
60s 2065 9(11.1) 21(19.8)
Education level
Middle school or less 7(22.6) 29(35.8) 52(49.1)
High school 11(35.5) 24(29.6) 26(24.5) 0.005
More than college 13(41.9) 28(34.6) 28(26.4)
QOccupations
Public service personnel 7(22.6) 15(18.5) 8( 7.5
Company employee 16(51.6) 33(40.7) 44(41.5) 0013
Self-employed person 3(97) 13(16.0) 28(26.4) ’
Housewife 5(16.1) 20(24.7) 26(24.5)
Economic situation
Difficulty 7(22.6) 29(35.8) 49(46.2) -
Usually above 24(77.4) 52(64.2) 57(53.8) ’
1) p for trend from ANOVA test for trend
2) p for trend from chi-square test for trend
3) Numerical variables are given as means+SD
4) Categorical variables are given as numbers and percentages

Table 2. The relationship between anthropometry, blood pressure factors and cereal intake level for women

Cereal intake level

vanables <6 unit (LSF, N=31) (Mg: K,n:ig” (HSEF?'L:H&) P end
Height(cm) 161.7+ 46° 161.3+ 5.1 161.1+ 46 0.476"
Weight(kg) 63.6+11.0 61.6% 84 61.7+ 9.0 0.315
Waist circumference(cm) 780+ 80 76.5% 62 775t 66 0.679
Body mass index
Average BMI (kg/m?) 242+ 37 237+ 29 238+ 3.1 0.470
<185 10327 2( 25 30298
1857229 10(32.3) 29(35.8) 44(41.5)
Category 0.271?
23.0724.9 8(25.8) 23(28.4) 28(26.4)
=250 12(38.7) 27(33.3) 31(29.2)
Hypertension
Average SBP (mmHg) 118.4%14.5 115.9+11.8 120.2+19.0 0.578
Average DBP (mmHg) 780+ 95 759+ 89 77.9% 93 0972
Normal 15(48.4) 32(39.5) 45(42.5)
Category Borderline hypertension 9(29.0 35(43.2) 38(35.8) 0.754
Hypertension 7(22.6) 14(17.3) 23(21.7)
1) p for trend from ANOVA test for trend
2) p for trend from chi-square test for trend
3) Numerical variables are given as means+SD
4) Categorical variables are given as numbers and percentages
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Table 3. The relationship between health behavior factors and cereal intake level for women

Cereal intake level

Variables <6 unit 6~9 unit =9.1 unit p for trend
(LSF, N=31) (MSF, N=81) (HSF, N=106)
Regular exercise
Yes 21(67.7? 54(66.7) 66(62.3)
0.487"
No 10(32.3) 27(33.3) 40(37.7)
Drinking
Yes 4(12.9) 17(21.0) 12(11.3)
0.376
No 27(87.1) 64(79.0) 94(88.7)
Quality of sleep
Good 12(38.7) 34(42.0) 62(58.5)
Moderate 16(51.6) 34(42.0) 29(27.4) 0.128
Poor 3(97) 13(16.0) 15(14.2)
Degree of stress
A lot of 6(19.4) 17(21.0) 18(17.0)
Moderate 13(41.9) 40(49.4) 43(40.6) 0.345
Less 12(38.7) 24(29.6) 45(42.5)
1) p for trend from chi-square test for trend
2) Categorical variables are given as numbers and percentages
Table 4. The relationship between eating behavior factors and cereal intake level for women
Cereal intake level
Variables <6 unit 6~9 unit =>9.1 unit p for trend
(LSF, N=31) (MSF, N=81) (HSF, N=106)
Regularity of meal
Yes 23(74.2? 69(85.2) 83(78.3) 0961
No 8(25.8) 12(14.8) 23(21.7) )
Speed of meal
<10 min. 3(97) 6( 7.4) 9( 85)
10720 min. 16(51.6) 52(64.2) 66(62.3) 0.567
>20 min. 12(38.7) 23(28.4) 31(29.2)
Frequency of breakfast skipping
Eaters 12(38.7) 50(61.7) 81(76.4)
172 times/week 12(38.7) 20(24.7) 18(17.0) <0.001
>3 times/week 7(22.6) 11(13.6) 7( 66)
Frequency of overeating
None 12(38.7) 39(48.1) 64(60.4)
172 times/week 16(51.6) 36(44.4) 37(34.9) 0.019
>3 times/week 3(97) 6( 7.5 5(47)
Frequency of eating out
None 11(35.5) 35(43.2) 64(60.4)
172 times/week 9(29.0) 26(32.1) 24(22.6) 0.003
>3 times/week 11(35.5) 20(24.7) 18(17.0)
Frequency of snacks
None 3(97) 10(12.3) 22(20.8)
172 times/week 13(41.9) 22(27.2) 21(19.8) 0.739
>3 times/week 15(48.4) 49(60.5) 63(59.4)

1) p for trend from chi-square test for trend
2) Categorical variables are given as numbers and percentages
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Table 5. The relationship between foods intake and cereal intake level for women

Cereal intake level

Variables <6 unit 6~9 unit =91 unit Spearman’s r fre:)dr

(LSF, N=31) (MSF, N=81) (HSF, N=106)
Cereals, 107.6( 91.2-138.87 135.9(120.8-152.5) 147.6(137.1-161.7) 03809 <0.001"
g/1,000kcal
Root & tuber crops, 31.0( 20.1- 50.9) 354( 23.9- 498) 287( 19.9- 385) -0.176" 0.008
g/1,000kcal
Meats, 1700 94- 339 17.4( 108- 24.9) 137( 7.2- 233) -0.137° 0.043
o 000kl 0l 94- 33 4 108 24, 70 72- 23, . .
Fish & shellfish, . . . » o
o0kl 780 00- 132) 470 00- 100) 00( 0.0~ 52) 0.249 <0.001
Egg’ - _ _ _ o
o1 ookl 34.9( 27.6- 46.1) 333( 24.3- 39.7) 20.4( 264~ 32.1) 0239 <0.001
Pulses, . . B ~ .
o/ ookl 94( 60- 166 102 56- 153) 82( 5.1- 11.9) 0.155 0020
Dairy & dalryproducts, 148.4( 598-216.8) 130.2( 946-1702) 1003( 76.1-1448)  -0.159° 0015
g/1,000kcal
Green & yellow vegetables, 94.8( 585-146.6) 1005( 758-139.8) 857( 740-1233) ~0.060 033
g/1,000kcal
Light colored vegetables, 483 3.1- 663 49.4( 302- 735) B7(251- 519 -0.166° 0015
g/1,000kcal
Seaweeds, . . N
1 o0kl 1700 00- 285) 1780 67- 31.4) 19.0( 1.4~ 286) 0.057 0413
Fruits, . B . - .
1,00kl 127.3( 89.2-181.0 123.0( 88.4-138.1) 115.9( 93.8-128.1) 0133 0.045
Fat & oils, B - o
e 1800 11.1- 28.8) 163( 92- 202) 183( 13- 225) 002 0746
1) p for trend from Jonckheere-Terpstra test for trend
2) Values are expressed as median(25" to 75" percentile)
3) Spearman’s rank correlation coefficient (xp < 0.05, *p < 0.01)
Table 6. The relationship between macronutrients intake and cereal intake level for women

Cereal intake level .
Variables <6 unit 6~9 unit =9.1 unit Spearman’s 1 tprer?dr
(LSF, N=31) (MSF, N=81) (HSF, N=106)

Ig;?' Energy, 934.6(844.9-1124.1)7 1406.7(1196.0-16289) 1819.0(1608.9-1930.8) 07149 <0.001"
Carbohydrate, g 131.6(111.1-154.9) 210.5(189.6- 227.3) 266.0(251.8-286.5) 0.871" <0.001
Protein, g 31.1( 25.7- 423) 49.1( 385~ 60.1) 55.7( 50.1- 619) 0.454" <0.001
Fat, g 34.2( 24.0- 44.4) 38.9( 285 550) 55.0( 36.8- 65.2) 0.327" <0.001
Carbohydrate, 135,6(119.5-1459) 148.2(137.0-1634) 151.3(141.7-166.7) 0270° <0.001
/1,000 keal
Protein, 5 S B B -
21000 keal 353( 27.5- 41.0) 338( 30.6- 37.8) 309( 29.1- 333) 0.288 <0.001
Fat, . N . ~ .
G100 kool 34.6( 29.8- 439) 285( 234~ 350) 20.8( 2.5- 34.8) 0.164 0016
Carbohydrate, 54.4( 47.8- 58.3) 50.8( 54.8- 65.4) 60.7( 56.7- 66.7) <0.001
% energy
Protein, 143( 11.0- 164) 140( 122- 15.1) 123( 116- 133) <0.001
% energy
Fat, 31.3( 26.8- 395) 262( 21.1- 315) 27.0( 202- 313) 0016
% energy

1) p for trend from Jonckheere-Terpstra test for trend
2) Values are expressed as median(25" to 75" percentile)
3) Spearman’s rank correlation coefficient (p < 0.05, *p < 0.01)
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