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ABSTRACT

This analysis was performed to investigate the relationship between nutrition and anthropometric indices using the
data from a cross-sectional survey of a large national sample, ' 98 Korean national health and nutrition examination
survey. Subjects were selected by stratified multistage probability sampling design and completed dietary
questionnares including food intakes for one day by 24-hour recall method. For this analysis, 6566 subjects were
selected by age(over 20 years old). For anthropometry, height, weight, and waist- and hip- circumference were
measured. They were classified by body mass index(BMI, weight(Kg)/height’(m?)) and waist-hip ratio( WHR, waist
circumference(cm)/hip circumference(cm)). The nutrients intake of subjects were compared with the recommended
daily allowances(RDA). Mean adequacy ratioMAR) was calculated. Mean heights, weights, BMIs were higher in
the groups with nutrient intake over 125% of RDA than the lower intake groups for most nutrients. However, Mean
WHR was the highest in the groups with nutrient intake under 75% of RDA for most nutrients excluding iron intake
of women aged 20~64 years. Among women aged 20~64 years, means of MAR were 0.71 for obese individuals
(BMI>30), 0.72 for subjects with underweight(BMI<18.5), and 0.76 for subjects with normal weight(18.5 <BMI<25).
Normal subjects has statistically significantly higher MAR than those of other groups. However, among elderly
people aged over 65 years, obese group had the highest MAR, 0.68. Women with abdominal obesity(WHR>0.9) had
lower MAR, 0.71 than those with normal weighttMAR=0.76). From these results, obesity and abdominal obesity
seems to be the results of malnutrition including both undernutrition and overnutrition rather than simple problem
of excess energy intake. Obesity in elderly people needs to be handled differently from adults.
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Table 1. Mean height by percentages of recommended daily intake

unit : cm
Nutrients % intake of RDA
<75% 75~125% >125% <75% 75~125% >125%
20~64 years, Men (n=2583) 20~64 years, Women (n=3087)
energy 169.0+6.4 169.0£6.0 169.7+6.3 156.146.0"C 157.05.78 157.5£5.4%
protein 168.416.5"¢ 169.146.2 169.74¢5.9% 156.016.1""¢ 156.745.7° 1575454
calcium 168.9+6.1 169.4+6.2 169.4+6.2 156.4+5.8"® 157.2+5.6* 157.8+5.5%
phosphorus 168.5+7.4" 168.4+6.4 169.416.1 155.4+6.1"C 156.3+6.0° 157.315.5*
iron 168.316.3"" 169.346.0" 169.416.24 156.815.8 156.945.6 156.445.9
vitamin A 168.6+6.3"" 169.6+6.0* 169.5+6.1* 156.2+5.9"® 157.7+5.5% 157.5+5.5%
vitamin B, 168.716.5"® 169.1£5.9 169.5+6.2% 156.1+6.2"" 156.5+5.7° 15744554
vitamin B, 168.7+6.2™"® 169.4+6,0* 170.0+6.3* 156.0+5.9™¢ 157.4+5.4° 158.2+5.74
niacin 168.616.5® 169.1£6.1 169.5+5.9% 155.9+6.1"°¢ 156.8+5.8° 157.5+5.34
vitamin C 169.1+6.0 169.016.7 169.216.1 155.9+6.3" 156.7+6.0* 157.045.5%
over 65 years, Men (n=350) over 63 years, Women (n=546)

energy 164.346.0 163.345.5 164.76.5 148.9+6.3"® 149.8+5.9 151.216.6*
protein 163,85,7 163.516.1 164.7+5.7 148,9+6.2"" 150.0+6.0° 151.9+5.8%
calcium 163.7+5.9 164.0+5.7 165.4+6.0 1493462 151.544.9 150.8+7.6
phosphorus 163.5+6.1 163.3£6.0 164.645.6 148.9+5.8"® 149.116,2° 151.216.3*
iron 162.745.8"® 164.746.1* 165.614.8* 149.1+6.2" 149.946.2° 151.5£5.8%
vitamin A 163.8+5.7 163.7+6.2 164.616.4 149.416.3 1512453 150.6+5.5
vitamin B, 163.0£5.8 164.246.0 164.7+5.7 148.916,3"® 150.1+5.9 151.046.2%
vitamin B, 163.845.9 163.615.3 164.9+6.8 149.416,2""® 149.8+6.1° 153.915.0*
niacin 163.245.8 163.946.2 165.145.2 149.146.2"® 149.6+5.8° 152.116.4*
vitamin C 163.945.7 164.0+5.3 163.846.2 148.8+6.1""® 148.9+6.6° 150.5+5.9*

" Mean values are significantly different in the same sex by ANOVA('p<0.05, “'p<0.01).
Mean values with different superscripts are significantly different in the same sex.
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Table 2. Mean weight by percentages of recommended daily intake

unit . kg

Nutrients % intake of RDA

<75% 75~125% >125% <75% 75~125% >125%

20~64 years, Men (n=2583) 20~64 years, Women (n=3087)
energy 65.9410.0"" 66.919.7° 68.5£9.3* 56.5£8.5"® 57.4+8.3" 57.3+8.5
protein 65.1£10.1™¢ 66.719.6" 68.119.4* 56.6+8.7" 57.0£8.1 57.6+8.5*
calcium 66.3+9.7""® 67.319.8 67.9+9.8* 57.018.5 56.918.2 57.8t8.6
phosphorus 63.7:13.5""° 65.419.2° 67.419.6* 56.419.2"" 56.618.2" 57.5+8.3*
iron 65.3+10.17¢ 66.6+9.4° 67.949.7* 56.7+8.4"™ 57.9+8.74 57.2+7.8
vitamin A 66.0+9.9""" 67.3+9.5* 67.719.6* 56.9+8.7 57.217.6 57.348.3
vitamin B, 65.319.6"® 67.0+9.5* 67.7+10.0* 56.7+8.9 57.1£8.3 57.3+8.2
vitamin B, 66.0+9.7"¢ 67.1£9.4" 69.1£10,1* 56.9+8.5 57.2+8.3 57.3+8.2
niacin 65.5+£10.1"°¢ 66.8+9.7° 68.0+9.3* 56.6+8.9" 57.0+8.1 57.6+8.24
vitamin C 65.8£10.9" 66.119.9 67.249.5* 56.5£9.2 56.7+8.2 57.3+8.3
over 65 years, Men (n=350) over 65 years, Women (n=546)

energy 56.6+9.4 58.2+8.9 58.519.6 50.7£10.0¢ 53.549.3% 56.2£9.74
protein 54,7+9.2 58.1£8.6 59.5+10.3 51.0£9.3"® 54,5+9.8% 56.419.9*
calcium 57.419.1 58.1+10.1 59.1+8.4 52.3+9.8"P 56.2+8.2% 54.4+11.3
phosphorus 55.9+9.4" 56.5+9.4° 59.4+8.7* 50.0+8.8"¢ 52.849.8° 55.649.8*
iron 56.3+9.4™" 58.1:8.8 60.3+8,7* 51.7£9.6" 54.0+9.8 55.1+9.7%
vitamin A 57.619.1 56.8£9.6 59.419.7 52.31£9.9 55.318.2 54.11+9.9
vitamin B, 55.6+9.1" 57.419.2% 59.5+9,0* 50.9+9.8"" 54.2+9.1* 55.5+10.1%
vitamin B, 57.219.0 58.4+9.7 60.8+9.4 52.3+9.7"® 53.7410.0° 58.6+8.1*
niacin 55.819.8"" 58.318.6" 59.8+8.6* 51.5£9.5"™ 54.0£9.6* 55.7+10.5*
vitamin C 56.91£9.0 57.2+8.6 58.119.6 51.2£9.8™® 51.5+9.8° 54.4+9.4*

* Mean values are significantly different in the same sex by ANOVA('p<0.05, “'p<0.01).
Mean valyes with different superscripts are significantly different in the same sex.
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Table 3. Mean body mass index by percentages of recommended daily intake

unit : kg/m®
Nutrients % intake of RDA
<75% 75~125% >125% <75% 75~125% >125%
20~64 years, Men (n=2583) 20~64 years, Women (n=3087)
energy 23.0£2.9™ 23.443.0° 23.8+2.9* 232434 233433 23,133
protein 22.943.0"C 23.343.0° 23.6+2.9% 23.3+3.5 23,2432 23.2+3.9
calcium 232129 23.4£29 23.613.1 23.3+34 23.143.2 232433
phosphorus 22.313.6™ 23.0£2.7* 23.5¢3.0* 233135 23.2+3.3 233233
iron 23.0+3.0"® 23.2+2.9° 23.6£2.9* 23.1+£3.4™® 23.5+3.4 23.4+3.1
vitamin A 23.243.0" 23.4+2.9 23.5+2.9* 23.4£3.5" 23.0£3.0 23.1+33
vitamin B, 229129 23.412.9* 23.5£3.0" 23.3+3.5 23.3+3.3 23.143.2
vitamin B, 23.24£2.9" 23.4+2.9% 23.9+3.0 2341344 23.1+3.2 22.9+3.38
niacin 23.0£2.9" 23.3£3.0° 23.742.9* 23.3+3.5 232433 23.243.2
vitamin C 23.0+3.3"® 23.1£2.9 23.54¢2.9* 23.3+3.6 23.1+3.2 23.313.3
over 65 years, Men (n=350) over 65 years, Women (n=546)
energy 209+2.8" 21.842.9* 21,5125 22.8+3.7"" 23.8+3.4% 24.5+3.5%
protein 21.1£2.9 21.7£2.7 21.8+2.9 23.04£3.6™ 24.143.5 244136
calcium 213428 21.5+3.3 21.6+2.1 23.3+3.7 24.5+3.3 23.7£3.0
phosphorus 20.9+2.8" 21.1£3.0 21.9+2.6% 22.5£3.5™ 23.7+3.7* 2424334
iron 21.2+29 21428 22.0+2.8 23.2+3.7 24.0+3.5 23.9+3.2
vitamin A 21.4£2.8 21.1+3.1 21.9+29 234137 24,1129 23.7£3.5
vitamin B, 20.9+2.7" 21,629 21.9+2.84 22.9+3.8™ 24.0+3.34 2424344
vitamin B, 21.212.8 21.7+£3.0 22,3126 23.4+3.6 23.843.5 24.7£3.0
niacin 20.9+3.0" PAWEY N 21.9+2.6* 23.1+3.6™ 24.113.6* 23934
vitamin C 21.1+2.8 21.62.8 21.6£3.0 23.1+3.9"® 23.1+3.5 23.9+3.4*
* Mean values are significantly different in the same sex by ANOVA(*p<0.05, **p<0.01).
Mean values with different superscripts are significantly different in the same sex.
Table 4. Proportions of underwelght" by percentages of recommended daily intake
unit : %
. % intake of RDA
Nutrients <75% 75-125% >125% <75% 75-125% >125%
20~64 years, Men (n=2583) 20~64 years, Women (n=3087)
energy 3.81 4,07 2.65 5.73 424 5.04
protein 4,58 378 3.17 5.10 4.63 5.03
calcium 3.83 331 4.46 5.05 4.72 418
phosphorus 6.32 3.36 3.74 6.25 483 4.63
iron 433 3.98 3.22 5.82 3.74 2.94
vitamin A 4.17 417 2.61 4.99 4.70 4,77
vitamin B, 4.60 3.46 345 6.32 4.64 4.22
vitamin B; 3.87 3.92 3.02 5.05 430 5.52
niacin 4.26 3.76 3.31 5.56 5.53 3.56
vitamin C 4.67 5.08 3.24 6.52 4.87 4.51
over 65 years, Men (n=350) over 65 years, Women (n=546)
energy 18.89 14.46 12.77 14.01 6.18 0.00
protein 17.78 13.79 14.81 12.26 233 6.25
calcium 15.38 26.53 3.57 9.76 1.49 3.57
phosphorus 21.57 18.59 11.19 15.89 6.50 4.03
iron 18.86 14.55 10.77 10.61 490 5.48
vitamin A 15.30 14.55 10.77 9.58 1.89 4.55
vitamin B, 17.32 16.08 13.75 13.86 3.50 2.53
vitamin B; 16.48 14.52 14.29 9,29 5.71 0.00
niacin 20.28 14,39 10.67 11.61 3.61 5.71
vitamin C 17.98 15.19 15.38 12.35 10.53 4.96

" BMI<18.5
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Table 5. Proportions of obesity” by percentages of recommended daily intake

unit - %

Nutrients % intake of RDA

<75% 75~125% >125% <75% 75~125% >125%

20~64 years, Men (n=2583) 20~64 years, Women (n=3087)
energy 1.96 1.61 2.65 3.42 3.25 2.82
protein 1.80 1.80 2.08 4.08 2.64 322
calcium 1.71 1.78 2.98 3.16 297 4,53
phosphotrus 2.11 1.50 2,00 435 3.38 291
iron 243 143 2.05 3.02 4.09 241
vitamin A 1.75 2.01 2.03 3.87 1.88 2.73
vitamin B, 1.34 1.83 2.37 422 3.06 2,78
vitamin B; 1.79 1.07 4,03 3.59 2.20 4.09
niacin 1.93 1.68 2.13 481 1.93 3.26
vitamin C 3.00 1.83 1.73 4.89 2.62 3.01
over 65 years, Men (n=350) over 65 years, Women (n=546)

energy - - - 242 436 4.69
protein - - - 1.61 6.98 4.69
calcium - - - 3.10 597 3.57
phosphorus - - - 1.32 447 4.70
iron - - - 3.64 3.50 4.11
vitamin A - - - 3.79 kv 2.27
vitamin B, - - - 2.62 4.50 5.06
vitamin B; - - - 3.54 4.29 417
niacin - - - 2.58 6.02 2.86
vitamin C - - - 4,12 2.63 382
b BMI>30
Table 6. Dietary quality according to weight assessment
Classification Dietary quality

n % RDA of Energy MARY n % RDA of Energy MAR"

20~64 years, Men 20~64 years, Women
under weight 97 90.8+34.1 0.78+0.20""® 151 89.5439.5"" 0.72+0.21""®
normal weight 1788 92.8+40.1 0.80+0.18 2088 93.3138.8* 0.76+0.19*
over weight 649 97.7+£37.9 0.84+0.16* 748 90.1+36.2 0.75£0.19
obesity 49 103.4:44.4 0.8210.19 100 92.1+43.8* 0.71+0.22"
over 65 years, Men over 65 years, Women

under weight 56 82.2+32.8 0.64+0.22 46 68.0+24.1"" 0.48+0.19"®
normal weight 257 91.0+43.6 0.67+0.20 317 88.6+41.1* 0.62+0.21*
over weight 37 93.9+32.9 0.73+0.19 163 91.1+35.7* 0.64+0.20*
obesity 0 - - 20 96.7+36.0* 0.68+0.20*

Y Mean adequacy ratio
* Mean values are significantly different in the same collum by ANOVA('p<0.05, “'p<0.01).
Mean values with different superscripts are significantly different in the same collum.
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Table 7. Nutrients intake and waist—hip ratio
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Table 7ol Y} v wet ok P3uigol o}
£ WHRE ¥ ¥ ANeIlTh 49 ol
RS Agjstit okt Aol Wl 75%0)
wrel o WHR Bito] 7k &St $olHoloick
WA vl 2 Uehizle shgtont vek A
o} wlejul B,o] o] 2J29) Aol ehuilc

Tei 49l ofxte] AEANE oE gebachs

£ P vehie] WA 125% o)y H3lske
2914 WHRe| 71 3ick. ol WHRo| dZjo] &
&4 7RI A JehiE, w7 olf 3w

% intake of RDA

Nutrients <75% 75-125% >125% <15% 75~125% >125%
20~64 years, Men (n=2583) 20~64 years, Women (n=3087)
energy 0.887+0.060 0.882+0.067 0.881+0.061 0.837+0.077" 0.830+0.075 0.826+0.075°
protein 0.886+0,060 0.885+0.069 0.881+0.060 0.839+0.075"* 0.832+0.078 0.826+0.073°
calcium 0.885+0.062 0.880+0.058 0.884+0.083 0.835+0.076"* 0.828+0.078 0.822+0.068"
phosphorus 0.885+0.064 0.888+0.060 0.882+0.065 0.839+0.074™ 0.835+0.080 0.829+0.073°
iron 0.888+0.061 0.881+0.062 0.884+0.067 0.827+0.074'® 0.837£0.077* 0.84410.079*
vitamin A 0.887+0.061"4 0.879+0.061% 0.882+0,071 0.837+0.077"* 0.823+0.070° 0.825+0.077°
vitamin B, 0.884+0.062 0.885+0.060 0.882+0.069 0.841+0.081"* 0.835+0.074* 0.824+0.073°
vitamin B, 0.886+0.062" 0.879+0.059° 0.885+0.077 0.842+0.080™  0.821+0.070° 0.820+0.067°
niacin 0.888+0.061 0.883+0.069 0.882£0.059 0.840+0.076™*  0.832+0.078° 0.825+0.0723
vitamin C 0.881+0.063 0.883+0,060 0.884+0.065 0.840+0.079" 0.831+0.074° 0.830£0.075°
over 65 years, Men (n=350) over 65 years, Women (n=546)

energy 0.892:+0.066 0.908+0.065 0.902+0.058 0.880+0.074 0.890+0.072 0.893+0.074
protein 0.896:£0.067 0.905+0.059 0.907+0.070 0.878+0.073"® 0.898+0.067* 0.894:+0.084
calcium 0.901+0.063 0.894+0.074 0.915+0.066 0.885+0.075 0.893+0.060 0.896+0.066
phosphorus 0.900+0.070 0.894:+0.066 0.909+0.061 0.87310.077°® 0.888+0.069 0.896:+0.074*
iron 0.897+0.067 0.899+0.058 0.916+0.067 0.882+0.076 0.897+0.070 0.887+0.064
vitamin A 0.903+0.061 0.889:£0.083 0.910+0.063 0.884+0.075 0.906+0.067 0.884+0.055
vitamin B, 0.894+0.066 0.904+0.066 0.907+0.062 0.88410.075 0.888+0.068 0.890+0.077
vitamin B, 0.900+0.064 0.903+0.073 0.912+0.059 0.886+0.072 0.891+0.080 0.879+0.063
niacin 0.893+0.069 0.903£0.060 0.913+0.064 0.880+0.073"® 0.900+0.072* 0.88310.071
vitamin C 0.889£0.071 0.906:0.064 0.905+0.062 0.887+0.079 0.876+0.060 0.890+0.073

*Mean values are significantly different in the same sex by ANOVA(*p<0.05, **p<0,01).
Mean values with different superscripts are significantly different in the same sex.
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Table 8, Dietary quality according to abdominal obesity

. Dietary quality

Classification n % RDA of Energy MAR" n % RDA of Energy MAR"
20~64 years, Men 20~64 years, Women

Normal 2525 94.2+39.6 0.81£0.17 2532 93.1£38.9" 0.76+0.19"

Abdominal obesity 58 94.2+37.0 0.78+0.21 555 88.3£36.0 0.71+£0.20
over 65 years, Men over 63 years, Women

Normal 331 89.9+41.7 0.67+0.20 332 86.8+38.1 0.610.21

Abdominal obesity 19 90.2+30.4 0.67+0.22 214 89.7+39.4 0.6210.21

) Mean adequacy ratio

** Mean values are significantly different from subject with abdominal obesity in the same sex and age group by student t-test

(p<0.01).
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