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Ready-to-eat Cereal Consumption Enhances Milk and Calcium Intake in Korean Population
from 2001 Korean National Health and Nutrition Survey

Chung, Chin-Eun®
Department of Food and Nutrition, Ansan College, Ansan 426-701, Korea

ABSTRACT

The purpose of this study was to establish an association between the consumption of ready-to-eat cereal (RTEC),
milk, and calcium within the context of the most current population dietary practice in Korea. Inadequate calcium
intake among Korean children and adults is one of the important public health concern. Milk is one of the best calcium
sources because of its bioavailability, and RTEC is one of the foods commonly consumed with milk. The most recent
Korean National Health and Nutrition Survey, 2001 dataset was used as the source of data for this research. Subjects
excluding pregnant women, were categorized according to gender and age (1~5, 6~11, 12~19, 20~49, 50 + years)
and then by consumption of RTEC and milk. SAS and SUDAAN were used for statistical analyses. Sample weighted
means, standard errors, and population percentages were calculated, and multiple regression model with adjustment for
covariates were used to determine the predictability of total daily calcium intake from inclusion of RTEC and milk
compared to the meal without RTEC and milk. RTEC was consumed by 2.4% of Korean people. Average calcium
intake was 17 times greater when RTEC was consumed with milk than when RTEC was consumed without milk. Res-
pondents who consumed RTEC with milk had significantly higher mean daily calcium and other nutrient intakes than
respondents who consumed neither. In the multiple regression analysis, milk consumption with or without RTEC pre-
dicted total daily calcium intake after adjusting for age, income, and alcohol consumption (p < 0.0001). The percentage
of respondents below the estimated average requirement (EAR) level for calcium was lower for RTEC consumers than
for RTEC non-consumers in all age-gender groups, especially significant differences were in children aged 1~5, boys
and girls aged 12~19, men aged 20~49, and women older than 50 years of age. RTEC consumption was not associated
with intake in excess of the tolerable upper intake level (UL) for calcium. In conclusion, RTEC consumption was posi-
tively associated with both milk and calcium intakes in all age and gender groups in Korean population. (Korean J Nutrition
39(8): 786 ~794, 2006)

KEY WORDS : ready-to-eat cereal, national health and nutrition survey, SUDAAN (survey data analysis), EAR (esti-
mated average requirement) , UL (tolerable upper intake level) .
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Table 1. Sociodemographic description of Korean children and adults who reported consumption of ready-to-eat cereal (RTEC)

and milk: Korean NHANS 2001

Stratified RTE cereal " Milk RTEC with milk
Age(yn sample Non-consumers Consumers” P consumers” consumers”
n (%) n (%) n (%) n (%) n (%)

1-99 9960 (100) 9724 (97.61) 236 (2.39) 2768 (27.28) 222 (2.24)

1-5 741 (100) 676 (90.89) 65 (9.11) 458 (60.9 ) 61 (8.36)

6+ 9219 (100) 9048 (98.11) 171 (1.89) 2308 (24.76) 161 (1.78)
Gender

Men 4760 (100) 4634 (97.33) 126 (2.67) 0.1047 1362 (27.78) 121 (2.53)

Women 5208 (100) 5098 (97.87) 110 (2.13) 1416 (26.84) 101 (1.97)
Age (yn

1-5 741 (100) 676 (90.89) 65 (9.11) <0.0001*" 458 (60.9 ) 61 (8.36)

6-11 1113 (100) 1034 (92.89) 79 7.1D 716 (64.47) 74 (6.59)

12-19 1128 (100) 1088 (96.43) 40 (3.57) 494 (43.26) 36 (3.27)

20-49 4662 (100) 4619 (98.96) 43 (1.04) 819 (17.61) 43 (1.04)

50+ 2316 (100) 2307 (99.62) 9 (0.38) 279 (12.09) 8 (0.34)
Income (Won)

<1,000,000 1564 (100) 1550 (99.05) 14 (0.95) 0.0002™" 274 (17.83) 12 (0.83)

— 2,000,000 3295 (100} 3217 (97.81) 78 (2.19) 860 (25.25) 72 (1.99)

- 3,000,000 2575 (100) 2514 (97.27) 61 (2.73) 774 (29.88) 57 (2.53)

> 3,000,000 1957 (100) 1890 (96.62) 67 (3.38) 710 (35.05) 65 (3.3)
Residential area

Metropolitan 4586 (100) 4471 (97.51) 115 (2.49) 0.3045 1298 (27.62) 108 (2.32)

Urban 3287 (100) 3205 (97.43) 82 (2.57) 993 (29.3 ) 77 (2.41)

Rural 2095 (100) 2056 (98.22) 39 (1.78) 477 (22.63) 37 (1.68)
Smoke

Yes 2068 (100) 2060 (99.58) 8 (0.42) <0.0001** 267 (12.98) 7 (0.38)

No 4162 (100) 4100 (98.43) 62 (1.57) 906 (21.76) 58 (1.48)
Alcohol

Yes 2478 (100) 2463 (99.35) 15 (0.65) 0.0002"* 386 (15.21) 15 (0.65)

No 4481 (100) 4402 (98.18) 79 (1.82) 1099 (24.6 ) 74 (1.72)
Exercise

Yes 1763 (100) 1735 (98.41) 28 (1.59) 0.0756 385 (21.96) 28 (1.59)

No 4463 (100} 4421 (98.98) 42 (1.02) 786 (17.54) 37 (0.92)
Stress

Yes 2079 (100) 2055 (98.68) 24 (1.32) 0.7631 358 (17.13) 22 (1.24)

No 4880 (100) 4810 (98.55) 70 (1.45) 1127 (23.08) 67 (1.39)

"Who consumed RTEC with or without milk were considered as "RTEC consumers”

?Who consumed milk with or without RTEC were considered as “Milk consumers”

*Who consumed RTEC and milk were considered as “RTEC with milk consumers”

“P values from chi-square test between RTEC consumption and sociodemographic variables

*x. Significantly different at ¢ =0.01 between RTEC consumption and sociodemographic variables
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Table 2. Daily nutrient intakes of ready-to-eat cereal (RTEC) non-consumers vs consumers, RTEC with milk consumers for aged over 6

year: Korean NHANS 2001

Total RTEC RTEC consumers
non-consumers i i
Nutrients (n=9219) (n = 9048) conslfJTrEw(;r(s]I?nni 10) b’ ConiLEr:eﬁ't?nr:,l;él) b
Mean® SE* Mean SE Mean SE Mean SE
Energy (kcal) 2027.82 18.83 2027.30 19.00 1961.18 316.18 66.12 206031 7622  -33.02
Carbohydrate (g) 323.81 2.81 32393 2.85 34079 5684 —16.86 31589  10.50 8.04
Protein (g) 7384  0.80 7385 081 5507 1057 18.78 74.61 3.83 -0.76
Fat (g) 4229 074 4210 074 41,30 8.26 0.80 5278 340  -1068"
Calcium (mg) 499.08 657 496,06 658 31496 9107 181,10 676.69 3499 —180.63"
Phosphorus (mg) 119691 11.37 119617 11.43 875.38 16848  320.80 1256.79 5229  —60.61
Iron (mg) 1255 017 1256 017 1276 282  -0.20 11.92 0.68 0.65
Sodium (mg) 512696  60.42 5148.34 6097 3820.76 74876 1327.57 402666 247.55  1121.67°
Potassium (mg) 293304  32.58 293518 32.73 1898.51 34901 1036.67 2877.79 142.31 57.39
Vit A (RE) 642,33 1253 639.22 12.48 1217.11  429.85 -577.89 778.87 4842 -139.64™"
Vit Br (mg) 132 0.02 131 002 249 093  -1.19 1.78 0.10 -0.47™"
Vit B, (mg) 1.16 002 115 001 2.12 0.68 -0.97 1.85 0.09 -0.70"
Niacin (mg) 17.43 020 17.35 020 3238 1406 -15.03 21.17 1.28 -3.82"
Vit C (mg) 13636 257 135.66  2.56 16874 33.18 —33.08 17314 1596  —37.48
%Energy from 6559 023 6564  0.24 7076 230 512 62.74 1.02 290
carbohydrate
%Energy from fat 1774 019 17.65 019 1832 233 -0.46 22,16 0.74 -451*

YDifference = intake (RTEC non-consumers—RTEC alone consumers)
“Difference = intake (RTEC non-consumers—RTEC with milk consumets)

YMeans are sample weighted

“Standard errors were calculated by Taylor linearization variance estimation method in SUDAAN
*: Significantly different at a = 0.05 compared with RTEC non-consumers by Bonferroni's mulfiple f-test
+x: Significantly different at « = 0.01 compared with RTEC non-consumers by Bonferroni's multiple t-test
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Table 3. Calcium source from ready-to eat cereal (RTEC) and
milk among those aged 6 year and over, Korean NHANS 2001

flo ofy

A~ [e]
EETE, 555 BA

(mg/day)
Diet N Mean" SE?
RTEC alone® 10 19.3 125
Milk alone® 2147 269.6 3.6
RTEC with milk” 161 339.0 19.0

"Sample weighted mean, excluding pregnant women
?Standard error of mean, sample weighted

YRTEC consumption without milk was considered as ‘RTEC alone’
“Consumption of milk without RTEC was considered as ‘Milk alone’
®Consumption of RTEC and milk was considered as 'RTEC with
milk’
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Table 4. Multiple predictive model for daily calcium intake in Korean children and aduits aged 6 year and over adjusted for age,

income, and dlcohol consumption, Korean NHANS 2001

Variables Slope” (B coeff) p?
Combination of ready-to-eat cereal (RTEC) and milk consumption
RTEC non-consumption & milk non-consumption (reference) 0
RTEC alone” 137.8 0.3329
Milk alone® 244.7 <0.0001
RTEC with milk” 304.1 <0.0001

"Multiple regression coefficient
?p value from t test for regression coefficient (8 coeff) is zero

¥RTEC consumption without milk was considered as ‘RTEC alone’
“Consumption of milk without RTEC was considered as ‘Milk alone’

®Consumption of RTEC and milk was considered as ‘RTEC with milk’
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Table 5. Mean daily calcium intake, Korean NHANS 2001 (mg)
ALL Population RIEC Mean
Consurmer Non-consumer difference
N Mean SE N Mean SE N Mean SE
All-5 741 45852 1459 65 47676 2530 676 45669 1594 20.07
Men 6~—11 §97 50277 1305 4 61981  66.85 551 49273 1259 127.08
Men 12-19 569 49353 13.90 24 719.18  49.81 545  483.87 14.04 235.31™"
Men 20 - 49 2201 563.17 9.9 17 80839 63.39 2184 56085 10.06 247.53"
Men 50 + 997 53339 16.15 3 64820 87.47 994  533.06 1619 115.14
Women 6~ 11 516 44278 18.80 33 50264 4517 483 43882 19.95 63.83
Women 12— 19 559 44620 13.69 16 74961 8992 543 43672 1320 312,89
Women 20— 49 2461 483.81 7.40 26 65831 8276 2435 48179  7.32 176.62"
Women 50 + 1319 44122 1511 6 67607 8205 1313 44015 1516 23591

Sampiles include those with reliable and meet minimum criteria, and exclude pregnant women. Means and standard etrors were
sample weighted and calculated by linearization (Taylor series) variance estimation method in SUDAAN 9.0.1

! Significantly different at @ =0.05 between means by t-test

*+: Significantly different at @ =0.01 between means by f-test

Table 6. Percent people who do not meet EAR of calcium, Korean NHANS 2001 (%)
ALL Population RTEC Mean
Consumer Non-consumer difference
N Mean SE N Mean SE N Mean SE
All1-5 741 47.36 213 65 32.14 6.94 676 48.89 2.25 -16.75*
Men 6— 11 597 63.15 2.36 46 47,79 8.33 551 64.47 244 -16.68
Men 12-19 569 88.34 1.41 24 68,38 9.00 545 89.19 1.39 -20.81"
Men 20 - 49 2201 63.92 1.25 17 23.30 1087 2184 64.30 1.25 ~ 41,00
Men 50 + 997 67.29 1.74 3 3920 2941 994 67.38 1.75 -28.18
Women 6-—11 516 7576 1.97 33 59.58 9.36 483 76.83 2.0 -17.25
Women 12-19 559 89.76 1.41 16 6148 1272 543 90.65 1.32 -29017"
Women 20 — 49 2461 72.42 1.156 26 8528 1219 2435 72,62 1.14 —-17.34
Women 50 + 1319 76.00 1.67 6 14.27 13.41 1313 76.28 1.67 -62.01™

EAR: Estimated Average Requirement. Samples include those with reliable and meet minimum criteria, and exclude pregnant
women. Means and standard errors were sample weighted and calculated by linearization (Taylor series) variance estimation
method in SUDAAN 9.0.1

= Significantly different at « =0.05 between means by t-test

=+ Significantly different at ¢ =0.01 between means by t-test

Table 7. Percent people who are over UL of calcium, Korean NHANS 2001 (%)
ALL Popuiation RIEC ‘Mean
Consumer Non-consumer difference
N Mean SE N Mean SE N Mean SE
All-5 74 0.39 0.23 65 0.00 0.00 676 043 0.25 -0.43
Men 6-11 597 0.00 0.00 46 0.00 0.00 551 0.00 0.00 0.00
Men 12-19 569 0.00 0.00 24 0.00 0.00 545 0.00 0.00 0.00
Men 20 - 49 2201 0.47 0.14 17 000 000 2184  0.48 0.14 —0.48™
Men 50+ 997 0.16 0.16 3 0.00 0.00 994 0.16 0.16 -0.16
Women 6—11 516 0.25 0.25 33 0.00 0.00 483 0.27 0.27 -0.27
Women 12— 19 559 0.18 0.18 16 0.00 0.00 543 0.19 0.19 -0.19
Women 20 — 49 2461 0.14 0.07 26 0.00 0.00 2435 0.14 0.07 -0.14
Women §0 + 1319 0.12 0.09 6 0.00 0.00 1313 0.12 0.09 -0.12

UL: Tolerable Upper Intake Level. Samples include those with reliable and meet minimum criteria, and exclude pregnant women.
Means and standard errors were sample weighted and calculated by finearization (Taylor series) variance estimation method in
SUDAAN 9.0.1

. Significantly different at ¢ = 0.05 between means by t-test

+*: Significantly different ot « = 0.01 between means by t-test
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