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ABSTRACT

In order to investigate the differences of nutrient intakes by the economic status and different age groups and to
identify the nutritional risk group and its specific nutrition problem, 2001 Korean National Health and Nutrition Survey
were analyzed. The subject’s numbers of 9,391 were classified into four classes such as low (14.2%) , medium (37.2%) ,
high (26.0%), and high above (22.6%) on the basis of the family monthly income and the 2001 Korean minimum cost
of living according to the family size. Mean intakes of energy and all nutrients assessed by the RDAs, lipid-energy %,
and MAR were increased as the economic status were going up. Na intake expressed per 1,000kcal was in reverse.
Nearly a half (45.5%) of the low-income people seemed to take nutritionally inadequate diet in consideration with MAR
values. Deficiencies of iron and even energy in the toddlers (1 to 2 years) of low-income class were of great concern.
Adolescent age group has been observed that their calcium and iron intakes, and possibly energy, were appeared to be
the most deficient among all the age groups regardless of the economic status. For the elderly in all the economic status
except high-above class, calcium, vitamin A, and riboflavin were commonly deficient nutrients. Calcium deficiency
was appeared throughout nearly all the ages except toddlers and all the economic classes. Even in the high-above class
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57.3% took insufficient amount of calcium. (J Community Nutrition 6(2) : 67~77, 2004)
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Introduction

Various socioeconomic factors, as well as demographic
condition such as age and gender, have direct influences on
the nutritional status of an individual or the population. Fac-
tors such as income, economy, education, family, and housing
impact upon the food purchasing power and the variety of
food choice, and hence nutritional outcomes. Especially
family income is the major determinant of the diet and health
status (Mo et al. 2001 ; Blaylock et al. 1999 ; Frankle, Owen
1993).

In recent years, numerous socioeconomic problems have

emerged during and after the 1997 economic crisis in Korea.
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These problems include the widened gap between the rich
and the poor, employment instability, the increasing number
of homeless people, and the rising number of poor households
Therefore problems of nutritional deficiency may become
more spread in the low-income people, while nutrition pro-
blems of over-intake and imbalance is existed on the other
economic class people.

There have been studies about nutritional status in terms
of the economic levels in Korea(Kang, Kim 2002 ; Kim
1996 ; Lee et al. 1998 ; Nam et al. 1998 ; Son et al. 1996).
Most of these studies reported the tendency that as the family
income increased they took less cereal and more foods of
animal origin and more fruits and vegetables. This tendency
was shown regardless of the age groups studied. In other
developed countries similar situations were reported that the
nutrition behavior of low income families differed from that
families with higher income (Koehler et al. 2004). The clear
impact of social class and income on the nutrition can be
seen in the results of the Health Behavior in School Aged
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Children study which was coordinated by World Health Or-
ganization and in which 35 countries were engaged. The
lower the socioeconomic class, the lower the quality of nu-
trition and the less favorable the nutrition behavior was
(Klocke 1997).

In Korea, however, nationwide information about nutri-
tional pattern concerned with the economic condition is not
still enough to use for the national nutrition policy establish-
ment. Most preceding survey studies associated with the
income level were carried out in a small-scale sample of
specific age groups in limited regions. For the nation-wide
data there are no studies regarding the economic level except
the report of in-depth analysis using 1998 Korean National
Health and Nutrition Survey (KNHNS) (Korea Health and
Welfare Ministry 2000).

Therefore in the present study, using the latest nationwide
survey data of 2001 KNHNS, the differences in nutrient in-
takes by the economic status and different age groups were
investigated, and thus nutritional risk groups and their specific
nutrition problems were identified. A part of the data pre-
sented in this study were cited from the reports of in-depth
analysis of 2001 Korean National Health and Nutrition Sur-
vey (Korea Health and Welfare Ministry 2003) in which the
authors of this study were participated for the analysis. Out-
comes of the study may be used as a suggestion for establi-
shing national nutrition policies and for developing the pra-
ctical programs.

Subjects and Methods

1. Study subjects

The present study used the nutrition survey data of the 2001
Korean National Health and Nutrition Survey (KNHNS)
conducted by the Korea Ministry of Health and Welfare,
during November and December 2001. The nutrition survey
sample comprised of 10,500 persons representing Korean
population age one year and older. As the non-responses on
the item of monthly family income were deleted, data of
9,391 numbers of the subjects(89.4%, 3,115 households)

were analyzed.
2. Data collection and processing

1) Data collection
Nutrition survey was carried out by specially trained di-
etitians and members of each household were interviewed at

home. One-day food intake was surveyed by 24-hour recall
method. Food portions were converted into weight according
to the standard estimators. The daily nutrient intake was
estimated on the basis of food composition table of Korean
Office of Rural Development (2000) .

2) Classification of economic class

Economic status was classified into four classes using the
poverty income guideline defined as 2001 Korean minimum
cost of living considering family size. “Low” class meant the
subjects’ monthly family income was below the poverty in-
come guideline. As such, “middle”, “high”, and “high-above”
meant from 100% to 199.9% of the poverty income guideline,
from 200% to 299.9% of the poverty income guideline, and
from 300% of the poverty income guideline or more, respe-
ctively. Subjects of 1331(14.2%) belonged to the low eco-
nomic class, 3495(37.2%) the middle, 2441(26.0%) the
high, and 2124 (22.6%) high above. Numbers of households
belonged to each economic class were 639(20.5%), 1038
(33.3%), 716 (23.0%) , and 722(23.2%), respectively. Mon-
thly incomes (10,000Won) per household were 33.1 & 28.4
for the low, 125.2 * 41.3 for the middle, 196.3 £+ 60.4 for
the high, and 321.5 £ 130.9 for the high above.

3) Nutrient intake evaluation

Energy and nutrient intake were evaluated on the basis of
2000 Korean recommended dietary allowances (RDA) . The
percentages against RDAs (RDA%) for all nutrients were
calculated and lipid intake multiplied by 9kcal was expressed
as the percent of energy intake (lipid-energy%) . Mean ade-
quacy ratios (MAR) of energy, protein, Ca, P, Fe, vitamin A,
thiamin, riboflavin,-niacin, and vitamin C were calculated.
MAR is the mean value of the nutrient adequacy ratios
(NARs) of energy and above 9 nutrients. The following for-

mula is to estimate the NARs.

NAR = Amount of nutrient in a diet/RDA of nutrient
(If NAR> 1, NAR is regarded as 1)

For the above 9 nutrients, indices of nutritional quality
(INQ) were estimated and the number of nutrient with its
INQ lower than 1. INQ is calculated using the following
formula :

INQ = Amount of nutrient in 1000kcal of diet/Allowance
of nutrient per 1000kcal

For the allowances of nutrient per 1000kcal, RDAs of each



age and sex group according to the 2000 revisions of Korean
RDA was used because the INQ in the present study was for
evaluating the daily diet quality of each subject{Lee, Nieman
1995).

3. Statistical analysis

All the values were expressed as group mean and standard
deviation{SD) or frequency distribution and the percentage.
Group differences of means were examined by t-test, ANO-
VA, ANCOVA or MANCOVA. The statistical analyses were
carried out using SPSS program (ver 11.0).
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Results and Discussion

1. Nutrient intakes by economic status

1) Total subjects

Nutrient intake pattern of the total subjects by the economic
status was shown in Table 1. As age, gender, education level
as well as economic status are variables that affect the
nutrient intake most significantly, age, gender and education
level were adjusted during the statistical comparative

Table 1. Daily nutrient intakes and nutritional indices by the economic status”

Low

Middle

High

High-above

Total

Nutfrient (n = 1330) (n = 3495) (n = 2441) (n = 2124) (n=oapp)  Pvolue”
Energy (kcal) 1737.7 £ 766.2" 19415+ 8718 20143 +890.1 21237 + 8863 1973+ 874 0000
RDA% 86.8 + 35.1 93.8 + 37.9 95.9 + 38.9 1004 + 39.3 948 £383  0.000
Protein(g) 61.8 = 50.7 69.4 + 40.8 700 + 42.3 81.2 + 45.1 720+ 441 0000
RDA% 104.6 + 57.1 124.0 + 66.2 132 + 76.8 142.2 + 75.4 127+71.0 0000
Lipid () 302 £ 36.0 402 + 330 440 + 346 48.7 + 355 M7+349 0000
Energy% 14.6 + 8.6 184+ 95 194+ 9.3 203 +9.3 185494 0000
Carbohydrate (g) 2959 £ 1262  312.9 + 1382 3141361 326941310 3145+ 1344 0000
Calmg) 2603 £ 3406 4768 +3194  5125+3418  5502+3343 5004+ 3333 0,000
RDA% 66.2 + 48.8 68.9 + 48.1 732+ 516 78.4 + 49.0 718+495 0000
P(ma) 10080+ 4927 11341 £5457 11948 £ 5647 12952+ 597.9 11684+ 5628  0.000
RDA% 143.0 * 69.5 161.7 + 77.0 169.0 + 80.6 183.6 + 85.0 1659 £79.8  0.000
Fe(mg) 130 + 43.7 120 + 16.1 12.3 + 85 13.6 + 150 126+ 209 0307
RDA% 922+ 79.7 92.6 + 73.7 95.2 + 68.8 1035 + 69.5 957 + 726  0.000
Na(mg) 4801 + 3254 4843 + 3399 4882 = 3075 5153 + 3201 4917 + 3054 0.002
/1000keal 2849.2 + 17376 2534.2 + 1507.4  2507.3 = 1427.1  2468.6 = 1219.1  2557.0 = 1467.3 0,000
K(mg) 2485 + 1317 2777 £ 1711 2864 + 1353 3130 + 1462 2838 + 1527 0.000
Vitamin A # gRE) 5184 £ 5181 6107+ 7562 6242+ 6089 6992+ 6417 6256+ 7908  0.000
RDA% 76.8 + 72.81 94.7 + 112.1 96.5 = 92.0 1064 + 93.3 959 + 11567  0.000
Thiamin (mg) 2,60 + 49.12 1.26 + 0.88 1.35 + 0.86 1.41 +0.82 151 1851 0.139
RDA% 0687 + 6009 11806+ 77.02 12593 £79.22 12953 +73.30 11970 £ 7531  0.000
Riboflavin (mg) 0.95 + 2.03 112 £ 0.73 1.19 + 0.64 131 £ 0.70 115+100 0000
RDA% 7213+ 4273 8993 +57.46 9432+ 51.88 1025345390  01.40 5410  0.000
Niacin(mg) 139 148 163+ 11.4 173+ 112 190+ 11.8 1684121  0.000
RDA% 98.8 = 60.0 116.4 + 76.5 122.3 + 78,6 132.0 + 76.8 1192 £757 0000
Vitamin C (mg) 1122+ 1093 1315+ 1203 1380+ 1197 1409+ 1124 1326+ 1172  0.000
RDA% 1645+ 1565 1971 £177.1 2061 £1782 2088+ 1648 1975+ 1724 0000
Drinking water (mi) 838.8 1 5055 8307 £ 4686 8434+ 4697 8380+ 4568 8368+ 4716 0777
Alcohol beverage (g) 6.1 =262 53+ 219 59 +27.3 58 + 23.0 57243 0660
MAR 0.74 £ 0.20 079 +0.18 0.82 £ 0.16 0.85+0.15 080+018  0.000
Nutrient’s number of 452 %214 393 +2.02 3294193 3.39 + 1.95 378 +205 0000
INQ<

*adjusted with age, gender, and education level
"Mean £ SD, ?ANCOVA

Muttivariate test by Pillai’s Trace : p = 0.000(for the RDA% of 10 nutrients, lipid-energy%, Na/1000kcal, drinking water, alcohol be-

verage, MAR, and Nutrient’s number of INQ< 1)
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analysis. ‘

The intake amounts of energy and most nutrients except
iron and thiamin were increased as the economic status were
going up. Consequently the percentages of RDAs for all
nutrients, lipid-energy%, and MAR became higher and the
numbers of nutrient with INQ lower than 1 (INQ < 1) became
less as the economic status were elevated. These results corr-
esponded with the results of previous studies on the nutritional
status in terms of the economic levels in Korea (Kim, Kang
2000 ; Kim 1996 ; Lee et al. 1998 ; Lee et al. 1986 ; Nam
et al. 1998). In other developed countries similar situations
were reported that the nutrition behavior of low income
families differed from that families with higher income
(Koehler et al. 2004) . '

Of the nutrients Ca intake was the lowest. The mean
RDA% of the total subjects was 71.8%, which was below
the cutoff point of inadequacy, 75% of RDA. The Ca intake
of the low and middle economic groups was poorer. So-
dium intake was also increased from 4,801mg to 5153mg as
the economic class became higher. These amounts were
equivalent to 12.1g and 13.0g of salt, respectively, which

were similar to many previous reports (Son, Heo 2002).
However when Na intake was examined per 1,000kcal of
energy intake because Na intake from salts depended much
on the meal amount, the sodium intake tendency by economic
level was reversed. Low-income group took the highest and
high-above group took the lowest. It suggests that the low
economic class people took diet saltier than the higher eco-
nomic class did. If the energy intakes of all the economic
class were supposed to be same as the average energy intake
of the whole subjects, 1973kcal, daily salt intakes were assu-
med as 14.2g in low economic class and as 12.2g in the high-
above class. These values are higher than the Korean dietary
goal of salt intake less than 10 grams per day (Korea Health
and Welfare Ministry 2002) . Major sources of sodium intake
are reported to be as kimchi, seasonings such as soybean
paste, soy sauce, ets., and ramyon (Korea Health and Welfare
Ministry 2000) . The dietary guideline ‘avoid salty foods and
eat slightly salted’ should be more emphasized at nutrition
education to bring down the salt intake and hence sodium
intake.

Intake amounts of drinking water and alcohol beverage did

Table 2. Distributions of the intake levels of some nutrients by the economic status

Intake levels of nutrient Low Middie High High-above Total p-value®
(n = 1330) (n = 3495) (n = 2441) (n=2124) (n = 93%0)

<75 . 4037 334 31.2 254 320

Energy%" 75-125 467 49.6 50.3 53.6 50.3 0.000
> 125 13.0 17.1 18.5 21.0 17.7
<75 325 21.8 16.3 12,9 19.9

Protein% 75—125 39.2 388 38.3 35,1 37.9 0.000
> 125 28.3 394 454 51.9 422
<75 69.9 66.3 63.0 57.3 63.9

Ca% 75-125 20.2 249 26.7 30.7 26.0 0.000
> 125 9.9 8.8 10.4 121 10,1
<75 55.1 491 46.3 38.8 46,9

Fe% 75—125 25.6 29.9 322 365 314 0.000
> 125 19.3 21.0 215 24.7 21.7
<75 62.7 53.5 492 429 51.3

Vitamin A% 75-125 21.8 24.8 28.3 289 26.2 0.000
> 125 15.5 217 22.4 28.2 22.5
<75 60.0 457 39.8 329 433

Riboflavin% 75125 287 35.1 39.8 41.2 36.8 0.000
> 125 113 19.2 20.4 259 19.9
<05 14.7 8.1 5.4 35 7.3

MAR 05-0.75 30.9 26.1 22.9 18.6 24.2 0.000
>075 54.5 65.9 717 77.9 68.5

Energy-lipid Yes 1.5 3.8 4.5 57 4.1 0.000

overintake” No 98.5 96.2 95.5 94.3 95.9 '

PRDA%, ? %, *Chi-square test, “Energy% = 125 and lipid-energy% = 30



not show any significant differences among the economic
status groups.

When we looked at the low-income group closely, the
average intake of energy was less than 90% of RDA, lipid-
energy % was 14.6%, Ca was 66.2%, vitamin A was 76.8%,
and riboflavin was 72.1% of RDAs. These are much lower
than the other three groups, especially than high or high-
above groups. In case of MAR reflecting the overall nutrient
intake adequacy of an individual diet, the low income group
showed 0.74 of average, whereas the rest 3 groups showed
from 0.79 to 0.85. The average numbers of nutrient with
INQ <1 of the low-income group was 4.52 in average out of
9 nutrients, in comparison with from 3.29 to 3.39 in the high
or high-above groups.

The MAR of less than 0.75 could be regarded as inadequate
diet since the RDA% of 75 is usually used as a cutoff point
in determining inadequacy of a nutrient intake in Korea. INQ
is used an index of nutrient density that allows the quality of
a nutrient per 1,000kcal in a diet. A daily diet with overall
INQs greater than 1 is generally considered to be of good
quality, which means the diet provides important nutrients in
excess of calories. On the contrary, a diet supplying calories
in excess of nutrients would have an INQ less than 1. There-
fore above results suggested that the low-income group in
average took the diets insufficient in both nutritional adequacy
and quality and saltier diet than the other three groups of
better economic conditions.

In order to determine the prevalence of nutrient deficiency
the RDA% of each nutrient was classified into 3 categories,
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below 75, 75 up to 125, and 125 or more, which was trans-
lated into deficient, adequate, and excess intakes, respectively.
Table 2 shows the distributions of three RDA% categories of
important nutrients by economic status. Although the mean
values of energy, protein, vitamin A, iron and riboflavin in-
takes of total subjects were over 90% of RDA as seen in
Table 1, the proportions belonged to the deficient category
were from 19.9% to 51.3% depending on the nutrients. In
case of Ca, the deficiency ratio was 63.9%.

All the proportions of deficient category for energy, protein,
Ca, Fe, vitamin A, and riboflavin became higher as the eco-
nomic status decreased, whereas the proportions of the excess
were going up as the economic level increased. Particularly
in low economic status people, the prevalence of the deficient
were 40.3% for energy, 32.5% for protein, 69.9% for Ca,
55.1% for Fe, 62.7% for vitamin A, and 60.0% for riboflavin.
Table 2 also showed MAR distributions. Nearly a half (45.5%)
of the low income people fell into the inadequate category
(MAR < 0.75). Of 45.5%, 14.7% showed MAR less than
0.5, 30.9% showed MAR from 0.5 up to 0.75. In the other
three economic classes one-fourth up to one-third of the sub-
jects belonged to the inadequate category.

On the other hand, the prevalence of the excess intake of
energy was quite high, particularly in the high (18.5%) or
high-above (21.0%) classes. Moreover, the excess intake pre-
valence of both energy and lipid was 4.5% and 5.7% in the
high and the high-above group, respectively. These results
suggested that obesity and related metabolic degenerative
diseases were of great concern in the high or high-above eco-

Table 3. The male subjects’ daily intakes of some nutrients by the economic status”

Low Middle

High High-above Total

Nutrient (n = 568) (n=1674) (n =1183) (n = 1058) (- agy)  PVolue
Energy %" 88.4 = 36,27 96.5 = 38.0 97.6 = 39.2 102.0 *+ 39.1 97.1£385 0000
Protein % 108.1 = 57.8 129.8 + 67.2 1347 £ 65.0 148.4 + 80.1 1327 £69.8 0000
Lipid-energy% 159 + 9.0 19.1+93 199 £9.3 210+ 9.6 19.3+95 0.000
Ca% 68.4+ 47.8 742 + 49. 77.5 = 50.7 839 + 54.3 766510 0000
Fe % 99.6 = 78.8 1074+ 745 1099 + 683 1240+ 790 1110750 0000
Na/1000kcal 27088 + 16742 24502 + 13290 24612 = 1287.5 24338 = 11582 2482013323 0011
Vitamin A % 917+ 2568 1058+ 1286  104.2+ 939 11334944  1053+1378 0174
Riboflavin % 75.8 = 45.0 94.1 = 60.8 95.6 + 51.7 1050 + 56.5 948+562 0000
Drinking water (mi) 9570 £ 5743 9307 £ 5163 9101 4849 91324901 9245+ 5100 0000
Alcohol beverage (g) 9.0 + 28.2 9.2+ 292 10.1 £ 36.3 9.3+ 9.4 94+311 0454
MAR 0.76 + 0.19 082 +0.17 084+ 0.15 0.87 014 083+017 0000
Nutrient's number of 420 = 2,10 3.62 + 2.07 3.39 + 197 3.07 + 197 350+205 0000

INQ<1

*adjusted with age and education level
"RDA%, *Mean + SD, >ANCOVA, Multivariate test by Pillai’s Trace : p = 0.000
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nomic classes.

Above results confirmed that family income was an im-
portant determinant of the nutrients intake. As family income
increases, food choices becomes various and of high quality
resulting in better nutritional outcome (Mo et al. 2001 ;
Blaylock et al. 1999 ; Terry 1993). However, excess intake
of energy and lipid is another nutrition problem of higher in-

come class that should be cared.

2) By gender . . . o .
In Table 3 and 4 nutrient intakes of the four economic
classes are shown by gender. Both male and female nutrient

intake patterns by the econormic status were similar to that of
the whole subject of Table 1. The more the family incomes,
the better the nutrient intake patterns were. However, com-
paring with the male subjects, all the nutrients intakes of the
female were lower regardless of the economic classes. So-
dium intake per 1000kcal was higher in the female than in
the male, especially for the female with low-income the in-
take amount of alcohol beverage was much more than the
other three economic classes. And Ca intake of the female in
middle economic class was as low as that in the low economic
class, which needs a careful consideration.

Table 4. The female subjects’ daily intakes of some nutrients by the economic status”

Nutrient Low "Middle High High-above Total ovalue®
(n = 762) (n=1821) (n = 1258) (n = 1066) (n = 4907)
Energy %" 85.5 & 34.4° 91.4 +37.7 942 + 38.6 08.7 + 39.5 92.8 = 38.0 0.000
Protein % 102.0 = 56.4 118.7 = 64.8 129.8 = 86.5 136.0 = 69.9 1227 + 717 0.000
Lipid-energy% 13.7 £ 8.1 17.7 £ 96 189 £ 9.4 19.6 + 9.0 17.8£94 0.000
Ca% 64.5 % 49.4 64.0 + 46.3 69.1 £ 52.1 729 + 42.4 67.3 = 47.7 0.000
Fe % 86.7 + 80.0 78.9 = 70.4 81.3 £ 66.3 83.1 + 51.1 81.7 = 67.3 0.050
Na/1000kcal 29538 + 26114 2611 £ 16512 25606 + 15462 25030 + 12763 26254 + 15777  0.003
Vitamin A % 734+ 784 84.5 + 93.4 89.3 = 89.5 99.6 + 91,6 87.2 + 90.2 0.000
Riboflavin % 69.4 + 40.8 86.1 £ 54.0 93.1 % 52.1 100.1 + 81.1 88.3 + 51.9 0.000
Drinking water (ml) 750.7 £ 427.1 7388 + 398.5 780.8 + 446.1 763.4 * 407.8 756.8 £ 417.8  0.047
Alcohol beverage (@) 39+244 1.7 + 106 20+ 134 2.4+ 135 23+ 149 0.006
MAR 0.72 £ 021 077 £0.18 0.80 = 0.17 0.83 + 0.16 078 £0.18 0.000
NL:L’ST;S number of 469 + 221 413 + 2,00 379 + 1.90 3.67 £ 191 403 + 2.02 0.000
*adjusted with age and education level
"RDA%. ?Mean =+ SD, Y ANCOVA, Multivariate test by Pillai’s Trace : p = 0.000
Table 5. Daily nutrient intake status by age groups of the low income class
Age group(years)
Nutrient 1-2 3-6 7-12 13-19 2029 30-49 5064 65+  pvalue”
(n=22) n=67) (=120 (=92 (=115 (n=202 (h=270) (n=2382)
Energy %" 755+ 312”7 832+344 91.1+300 822+ 380 862+ 385 902+ 341 87.1+331 854+373 0224
Protein % 108.0 = 48.1 1352 + 629 131.9+547 91,7 + 421 107.8 + 62.1 113.8 £ 554 1009 + 53.0 88.8 = 564 0.000
Lipidenergy% 221 +107 182+77 198+68 195x83 182+93 155x84 1146+73 11.2x74 000
Ca% 86.1 = 600 546+355 636%357 51.0+325 69.1 =440 723 +50.1 740+568 608+ 496 0000
Fe% 683+ 605 638+336 760x470 57.7+348 834607 99.1+772 1159 £ 1028 932 + 846 0021
Na/1000kcal 1782 = 1219 1956 = 1116 2106 + 912 2303 = 979 2827 + 1977 2920 + 1379 3234 + 1784 3121 + 2097 0.000
Vitamin A% 843751 685+ 498 870+ 605 721 +488 915+ 803 926+ 670 850+ 1003 545+ 557  0.000
Riboflavin% 1105+ 549 759+ 417 865+ 338 761+ 39.6 809+ 458 792+ 390 690+ 472 585+ 391 0000
Drinking 518 =444 677 + 432 865+ 476 998 + 478 925+ 537 967 + 609 824+ 422 735+ 400 0000
water(ml)
Alcohol 0 0 01+04 322235 57+219 75x23 86+315 75=303 0019
beverage (g)

MAR 070019 071020 079=016 071+020 075019 079+0.18 075=020 068 =022 0000
Nutrient’s

numberof 382282 464+ 190 426+ 187 465+ 201 383+ 199 371+193 433+219 545+211 0000

INQ< 1

YRDA%, ?Mean = SD, ’ANOVA



2. Nutrient intakes of each economic class by the

age group

Tables 5 to 8 shows some nutrients intake status by age
groups of each economic class, which could suggest the nu-
tritionally vulnerable age groups and their nutritional pro-
blems in a specific economic class. Age groups were classified
into years of 1 to 2(1 —2),3t06(3 —6), 7 to 12(7 — 12),
13 t0 19(13 — 19), 20 to 29(20 — 29), 30 to 49(30 — 49),
50 to 64 (50 — 64), and 65 and older (65+) on the bases of
Korean RDA and the previous reports of 1999 and 2001
KNHNS.

In the low economic class (Table 5), age groups of 1 — 2,
3—6, 13 — 19, and 65+ showed MAR values below (.75,
and age groups of 3 — 6, 13 — 19, and 65+ showed the
numbers of nutrient with INQ < 1 over a half(4.5) of 9 nu-
trients. The low intakes of Ca, Fe, and vitamin A for 3 — 6 and
13 — 19 age groups seemed to be main causes of low MAR
and high numbers of nutrients with INQ < 1. For the 65+ age
group Ca, vitamin A, and riboflavin intakes were very poor
since the mean percentages of RDAs were only 60.8%, 54.5%,
and 58.5%, respectively.

Ca intakes of both 3 — 6 and 13 — 19 age groups were as
low as around 50% of RDA, 54.6% and 51.0%, respectively.
Iron intake was 57.7% of RDA suggesting another nutrient
being significantly deficient in the 13 — 19 age group. Lipid
intake of the elderly, 65+ group, also seemed to be inade-
quate since mean value of lipid-energy% was only 11.2%
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which was far less than the recommended level of 20% and
was much lower than those of other age groups.

It also should be paid attention to that the RDA% of energy
and iron and MAR of the 1 to 2 age group were only 75.5%
and 68.3% and 0.70. Such deficiencies of the toddlers (1 to 2
years) might disturb their normal growth rate.

The age groups of 7 — 12, 20 — 29, 30 — 49, and 50 — 64
showed relatively good nutrient intakes in average. Especially
for the group of 7 — 12, it is partially owing to the school
feeding program. As the school feeding program has re-
cently been extended to the middle and high school, nutrient
intake status of 13 — 19 group will be expected to become
better. '

In focus of individual nutrient, the energy intakes of most
age groups in low income class was less than or around 90%
of RDA. This levels of energy intake particularly for the age
group of growing period and maybe for the elderly may not
be enough for the normal growth and for the healthful living
(Koo et al. 2002) . The intakes of Ca showed deficient range
throughout all age groups except 1 — 2 age group in the low
economic class, which was mainly resulted from the low
intake of milk and its products.

In case of the middle economic class shown in Table 6,
two age groups of 13 — 19 and 65+ showed MAR values
under 0.75 and the numbers of nutrient with INQ < 1 over
4.5 out of 9 nutrients. The 13 — 19 age group showed RDA%
of Ca and Fe below 75%. For the elderly group the intakes

Table 6. Daily nutrient infake status by age groups of the middle income class

Age group (years)
Nutrient 1-2 3-6 7-12 13-19 20-29 30-49 50- 64 65+  p-value”
(n=116) (n = 283) (n=371) (n = 330) (n=440) (h=1158) (nh= 509 (n = 288)

Energy %" 894+ 4327 021+ 402 924+ 382 887389 050+398 965375 934+337 91.7+367 0017
Protein % 148.7 = 82,6 160.1 + 84.9 1359 + 67.0 1066 £ 562 1223 £ 60.7 1278 = 655 111.1 + 56.3 937 + 468 0.000
Lipid-energy% 276 =110 22080 223+84 219=x185 197x100 17689 133+77 12078 0.000
Co% 1166 + 981 699455 590 £ 363 524 +335 69.6+442 733485 694+ 423 605+ 460 0.000
Fe % 954+ 844 786726 753+ 443 686554 888 545 1039+ 89.1 1041 £ 673 948 =746 0.000
Na/1000kcal 1149 = 673 1683 + 823 2005 + 980 2296 £ 1130 2529 = 1149 2748 + 1538 3020 + 1882 3172 + 1835 0.000
Vitamin A% 1291 £ 1209 909 £ 721 913+952 795+ 746 990+ 1128104.1 = 129.8 893 + 1129 70.8 = 1064 0.000
Riboflavin% 1442 £ 1027 1032 £ 548 956 = 472 863+ 515 925+ 491 902593 785472 670x=558 0.000
Drinking 419 + 243 614 + 371 794 + 418 Q41 + 597 Q07 + 465 885+ 476 839 £ 431 780 + 391 0.000
water(ml)
Alcohol 0 0 0.0+ 0.1 27 +267 61248 86262 74+241 40+132 0000
beverage (g)
MAR 078 022 077018 079+£017 074+£019 081017 083+0.16 079+0.18 073+020 0000
Nutrient’s

number of 298 +t248 388+1.82 393+176 446+187 38=*x19 358=+195 41+20 510=*x226 0.000

INQ< 1

"RDA%, “Mean + SD, PANOVA
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of Ca, vitamin A, riboflavin, and lipid were appeared to be
deficient or inadequate as well as in the low economic class.
The rest of the age groups showed relatively good nutrient
intake patterns in average. Ca intake in the middle economic
class showed the deficiency throughout all age groups except
1 — 2 age group as in the low income.

At Table 7 nutrient intakes by age groups of the high
economic class were presented. Only the age groups of 65+
showed mean MAR values under 0.75 and the numbers of

nutrient with INQ < 1 over 4.5 out of 9 nutrients. Their in-
takes of Ca, vitamin A, and riboflavin were appeared to be
deficient and that of lipid seemed to be inadequate since
mean value of lipid-energy% was 13.0%. These intake pa-
tterns are different with those in the low and middle economic
classes. The rest of the age groups showed relatively good
nutrient intake patterns in average. However, in the group of
13 — 19 Ca and Fe still remained as deficient nutrients, since
their RDA% were 58.2% and 70.4%, respectively. In addition

Table 7. Daily nutrient intake status by age groups of the high income class

Age group (years)
Nutrient 1-2 3-6 7-12 13-19 20-29 30-49 5064 65+ p-vaiue”
(n = 65) (n=163) (n = 313) (n = 278) (n = 329) (n = 929) (n = 268) (n = 96)
Energy %’ 99.6 = 5497 100.1 + 358 949+ 337 91.9+377 928 =428 985= 391 953+ 394 880+31.0 0024
Protein % 193.0 = 184.7 1785 = 73.7 140.5 = 57.5 1142 £ 502 1260 = 97.9 1326 = 665 1184 + 688 933 =445 0.000
Lipid-energy% 269 £ 9.6 221+80 219+85 233+£96 20693 18288 141+178 130x91 0.000
Ca% 1310 £ 983 826819 622326 5821334 685*428 774+ 467 750=£562 664+575 0000
Fe % 12560+ 1758 814471 798388 704x396 875x 4685 1050= 668 11721790 89.6+ 630 0.000
Na/1000kcal 1341 =830 1663 = 750 2003 = 938 2190 = 994 2547 + 1193 2806 + 1530 3007 + 17552871 = 1915 0.000
Vitamin A% 1305 + 169.6 1020 £ 63.1 935*=702 919 +781 903 +822 1036993 853724 719+1419 0000
Riboflavin %  160.5 £ 103.9 112.7 £ 490 978 483 910+ 422 943+ 557 930+ 478 812+ 431 664+ 418 (0000
Drinking 425 + 336 659 += 360 805+ 417 930546 883+ 485 883+ 465 824+430 852+506 0.000
water(ml)
Alcohol 0 0 00=01 13104 90+365 92+335 93315 16+72 0.000
beverage (g)
MAR 083014 084+014 081 *+016 078*=017 080+017 084015 081 £0.17 072+020 0000
Nutrient’s
numberof 262+ 193 357+ 173 390+ 186 406+18 36+19 334+x18 3720 501197 0000
INQ<
PRDA%, ?Mean + SD, PANOVA
Table 8. Daily nutrient intake status by age groups of the high-above income class
Age group (years)
Nutrient 1-2 3-6 7-12 13-19 20— 29 30-49 50— 64 65+ p-value”
(n=34) (n=141) (n=228) (n=195) (n=312) (n = 857) (n = 268) (n = 89)
Energy %" 1005 + 6547 1068 + 51.4 103.1 £ 31.9 90.6 = 350 964+ 403 1023 £ 387 99.3 + 346 1026+ 436 0002
Protein % 184.5 + 1567.4 1985 + 852 156.2 + 650 1204 £ 79.8 1320 + 67.1 1429 +£ 732 1203 £ 592 1165 + 61.0 0.000
Lipid-energy% 26.4 = 9.9 239+84 23980 23590 210+84 19695 155+ 8.1 14385 0000
Ca% 1232+ 1103 780+ 429 763 =388 586+ 286 735+395 833536 805468 741 +5611 0000
Fe % 1164+ 1351 903499 940596 71.3+469 947 =638 1103 =684 1273 =781 1076 £8%.6 0000
Na/1000kcal 1205 + 768 1718 &+ 784 2187 & 1061 2174 £ 928 2535 + 1156 2626 £ 1217 2741 + 1243 3025 + 1837 0.000
Vitamin A%  113.3 £ 953 108.6 = 68.9 1055 = 654 847 £ 539 101.1 £ 73.5 1134+ 976 112.7 + 1389 833 =943 0.001
Riboflavin %  149.7 = 1102 118.1 = 57.0 1143 £ 458 952 + 472 983 = 499 1022 = 542 957 + 493 848 549 0.000
Drinking 435 + 357 635 £ 357 746359 844+ 442 946 =505 872+ 434 843 £ 362 816414 0.000
water (ml)
Alcoho! 0 0 0.0+ 0.1 28+ 242 65+199 86272 74+270 43+202 0.000
beverage (g)
MAR 078020 085+0.15 087 +t0.13 079016 083+016 087014 086015 079+021 0000
Nutrient’s
numberof 279+175 372+185 351179 401188 33+19 315+19 3120 461208 0000
INQ<1

RDA%, ?Mean = SD. ANOVA



to the age group of 13 — 19, age groups of 7 — 12, 20 — 29,
and 65+ of the high economic class, Ca still remained as the
deficient nutrient.

In the high-above economic class, all age groups had MARs
over 0.75 and had the numbers of nutrients with INQ <1 less
a half of 9 nutrients. This suggested the good status of overall
nutritional intake of the high-above class in terms of adequacy
and quality. But there were still the problems of the elderly,
adolescents, and Ca. The elderly group had the mean of 4.61
numbers of nutrients with INQ < 1, more than a half of 9
nutrients. Even the 13 — 19 age group showed the deficient
intakes of Ca(58.6% of RDA) and Fe. In addition to the
13 — 19 age group, Ca were taken a little bit lower than 75%
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of RDA in the age groups of 20 — 29 and elderly.

3. Nutrient intakes of each age group by the eco-
nomic status

In order to find out which age group was mostly affected
by the economic status, age groups, of toddlers, infants, chil-
dren, adolescence, and the elderly which had been reported
as high nutritional risk groups, were analyzed for their nutrient
intake pattern according to the economic status. Table 9 shows
the provability values of ANOVA taking the individual nu-
trient intake in an age group as a de-pendent variable and the
economic class as an independent variable, and also shows
the provability values of multivariate test by Pillai’s Trace
suggesting the differences of overall nutrient intakes among

Table 9. Provability values of the differences among the economic status by the age group

) Age groups(years)
Nutrient
1-2(n=237) 3-6(n=654) 7-12(n=1033) 13-19(n=2895) 65+ (n = 855)

Multivariate test by Pillai’s Trace 0.3147 0.000 0.000 0.000 0.000
Energy %" 0.156 0.000 0.001 0.177 0.001
Protein % 0.020 0.000 0.000 0.001 0.000
Lipid-energy% 0.154 0.000 0.000 0.001 0.005
Ca % 0.306 0.003 0.000 0.034 0.094
Fe % 0.196 0.024 0.000 0114 0.415
Na/1000kcal 0.007 0.652 0.097 0.429 0.601
Vitamin A % 0.486 0.000 0.101 0.054 0.017
Riboflavin % 0.246 0.000 0.000 0.008 0.000
Drinking water (ml) 0.584 0.584 0.082 0.119 0.054
Alcohol beverage (g) - - 0.109 0.813 0.067
MAR 0.039 0.000 0.000 0.000 0.000
Nutrient’s number of INQ <1 0.392 0.000 0.003 0.004 0.006

"RDA%, ?The provability value less than 0.05 meant that either the nutrient intake or overall nutrients intake was significantly increased as
the economic status was going up in an age group., *The values of nutrient intake by age group and the economic status can be

searched from Tables 5 to 8 and 10

Table 10. Daily intakes of some nutrients of the infants (1 — 2 yeras old) by the economic status

Nutrient Low Middle High High-above Total p-value®
(n =22) (n=116) (n = 65) (n = 34) (n = 237)

Energy %" 755 + 31.27 89.4 + 43,2 99.6 + 549 100.5 + 65.4 92,5 + 49.7 0.156
Protein % 108.1 + 48.1 148.7 + 82,6 193.0 = 1847 1845+ 1574  162.2 +130.2 0.020
Lipid-energy% 22.1 £107 27.6 £11.0 269 £ 9.6 264 + 9.9 26.7 + 10.5 0.154
Ca% 86.1 + 60.0 116.6 + 98.1 131.0 + 98.3 1232+ 1103 1187 £ 97.4 0.306
Fe % 68.3 £ 60.5 95.4 + 84.4 125.0 £ 1758 1164 + 135.1 104.0 + 122.6 0.196
Na/1000keal 1782.2 + 1218.9 1149.8 + 673.0 1341.3 + 830.1 12053 + 767.9  1269.0 + 809.8 0.007
Vitamin A % 843 + 75.1 129.1 £ 1299 1305 + 1696 1133 + 953 123.1 = 1341 0.486
Riboflavin % 110.5 + 54.9 1442 £ 1027 1605+ 1039 1497 £1102 1463+ 101.0 0.246
Drinking water (ml) 518.2 + 443.6 4190+ 2431 4246+ 3364 4353 + 3567 432 + 309.2 0.584
Alcohol beverage (g) 0 0 0 0 0 -

MAR 0.70 £ 0.19 0.78 + 0.22 0.83 +0.14 0.78 = 0.20 0.79 + 0.20 0.039
Nufrient’s number of INQ< 1 3.82 +2.82 2,98 + 2,48 262 + 1.93 279 =175 2.93 +2.29 0.392

YRDA%, “Mean + SD, YANOVA, Multivariate test by Pillai’s Trace : p=0.314
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the four economic status. Except the age of 1 to 2 group all
age groups(3 to 6, 7 to 12, 13 to 19, and 65 and older)
showed that overall nutrient intakes were increased as the
economic levels became higher (for all four age groups, mul-
tivariate tests by Pillai’s Trace : p = 0.000).

In case of the age group 1 to 2, the differences of overall
nutrient intake patterns among economic levels did not appear
(multivariate test by Pillai’s Trace : p=0.314). As presented
in Table 10, their most of the nutrient intakes were thought
to be adequate and were not significantly affected by the
economic level. It maybe partially because of that a part of
the toddlers are taking mother’s or formulated milk and the
family put feeding their toddlers and infants in the first. The
more examination of the KNHNS data is needed to find out
the reasons. As previously discussed at Table 5, the RDA%
of energy and iron and MAR of the 1 to 2 age group in the
low economic class were only 75.5% and 68.3% and 0.70,
respectively. These were very low compared with those of
three other economic classes (energy : p <0.156, iron': p <
0.196, MAR : p<0.039). Na intake per 1000kcal of the 1 to
2 age group in the low economic class was much higher than
the other economic classes (p <0.007) as shown in Table 10.
Considering the fastest growth rate of the infants, the nutri-
tional inadequacies, particularly energy and iron, might delay
the infants’ growth. Those nutritional inadequacies could be
resulted from the insufficiency of supplementing foods in the
low economic class. Since the starting points of giving supple-
mentary foods to the infants were nearly the same as average
6.4 months old among all four economic classes according
to the dietary survey (Korea Health and Welfare Ministry
2002), there might be some problems in the preparation of
supplementing foods, especially in the amount, food combi-

nation, and salty taste.

Conclusions

There have been appeared various nutritional issues in
Koreans through analyzing the nutrient intake by economic
level and different age group using nationwide data of 2001
KNHNS. Among them, low-income class, adolescents and
the elderly age groups, and intakes of calcium and sodium
seem to be the most significant key words that we should
prepare careful strategies to solve their problems. Excess in-
takes of energy and sodium are also other problems in all the

economic classes and age groups.

The serious nutritional deficiency in the low-income class
was confirmed in this study as many previous reports pre-
sented. Comparing with the other economic classes, more
people of the low-income class took most nutrients, especially
calcium and riboflavin, in deficient amounts and saltier diet.
Nearly a half of the low-income people could be assessed to
take nutritionally inadequate diet in consideration with MAR
values. The age groups of 1 to 6 years, 13 to 19 years, and
the elderly were shown to be nutritionally more risk groups
in the low-income class. Particularly for the toddlers(1 to 2
years) deficiencies of iron and possibly energy were of great
concern.

Adolescent age group, regardless of the economic status,
has been observed that their calcium and iron intakes were
appeared to be the most deficient of all the age groups in-
cluding the elderly. The energy was another to be worried
about its inadequate intake. For the elderly people of all the
economic status except high-above class, calcium, vitamin A
and riboflavin were commonly deficient nutrients and their
diet seemed to be inadequate in average.

Calcium deficiency is the most serious nutritional problem
throughout all the ages and all the economic classes. Of the
low income people 69.9% and 57.3% of the high-above class
took insufficient amount of calcium.

There may be various reasons for the above nutritional
problems including a shortage of money, restricted skills and
knowledge to provide healthy diet, lacks of social supports
and others. Nutrition activities are required for the nutritional
risk reduction and the health promotion in a specific way
according to the economic level and age of the target group.
Programs of food support, school feeding, milk eating cam-
paign, and nutrition information and education are to be de-
veloped and implemented under the coordinated surveillance
system. However analyses on food intake, dietary behavior,
and disease pattern by the economic status are needed to
prepare precise and comprehensive information to develop
the programs.
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