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Abstract

This study was condudted to investigate the seasonal variation of dietary intake and quality obtained
by 24 hour recall method in Korean adults living in rural area. The mean daily intakes of 4 seasons
were 1,692kcal for energy, 63g(14.8% of energy) for protein, 30g(15.7% of energy) for fat, 257g(60.7%
of energy) for carbohydrate Mean daily intakes were significantly highest in winter for most of the
nutrients, and lower in summer for energy, fat, calcium, iron. Mean adequacy ratio(MAR), an index
of overall nutritional guality was 0.65 in winter, 0.67 in spring, 0.65 in summer and 0.72 in autumn
and nutrient adequacy ratio(NAR) was significantly different for vitamin C among different seasons.
Subjects consumed usually 15.3 different foods in winter, 14.5 in summer, 13.9 in spring and 13.7
in autumn. The number |of food consumed was positively correlated with intake of most nutrients,
especially in autumn. For! variety among the five major food groups(grain, meat, dairy, fruit, vegetable)
with a dietary diversity, scores(DDS) calculated, the average score of DDS was 3 in all seasons and
omitted food groups were usually dairy and fruit. In conclusion, dietary intake and quality of Korean

adults were different according to -seasons.
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Table 1. Characteristics of study subjects

Characteristic Male(n=35) Female(n=33)
Age(years) 584 +134 582 *154
Body Mass Index(kg/m® 239 * 38 253 £ 34
Waist to Hip Ratio 089+ 0.06 087+ 0.07
Diastolic BP"(mmHg) 754 £148 728 173
Systolic BP(mmHg) 134.1 £24.1 1228 *£275
Cholesterol(mg/d)™ 157.0 £33.2 181.0 =271
Triglyceride(mg/dl) 163.0 =994 157.9 £89.8
HDL-cholesterol(mg/dl) 383 £11.2 365 £125

Mean values of the two groups are significantly dif-
ferent(**p<0.01).

YBP means blood pressure.
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Table 2. Mean daily nutrient intake in each season by 24-hour recall method

Winter(n=68) Spring(n=58) Summer(n=57) Autumn(n=51) Total(n=244)

Mean cv? Mean ()% Mean CV Mean CvV Mean CcvV

Energy(kcal) 1634 a1 1641%* 48 1562° 48 1887 53 1673 48
Protein(g) 58.8° 51 59.2° 57 55.7° 71 76.4° 82 62.0 69
(%kcal) 145 29 143 33 135 31 15.1 5.37 143 2
Fat(g) 303 71 287 72 237° 90 34.1% 95 29.1 a3
(%kcal)” 16.3 48 15.2% 55 12.6° 59 14.2%" 71 14.6 58
Carbohydrate(g) 240 44 246 39 248 36 281 49 253 43
(%keal)” 60.8° 22 63.4° 22 67.6° 19 64.3® 26 64 22
Ca(mg) 393 56 406% 78 370° 77 507 81 416 75
P(mg)" 803° a4 813° 57 798° 62 1078° 81 864 66
Fe(mg) 11.0% 53 12.7% 81 106° 67 14.7° 90 12.1 77
K(mg)* 1778° 49 1914° 64 2133%® 59 2471° 79 2049 66
Vit A(RE)" 251° 117 429° 108 204 101 387" 134 335 120
Vit Bi(mg) 0.92 75 0.96 76 0.98 61 1.1 78 0.98 73
Vit Ba(mg) 0.78° 62 1.04% 143 0.87® 72 1.2? 83 0.96 103
Niacin(mg)* 147 69 145° 69 12.8° 76 195° 76 152 75
Vit Clmg)™ 475 80 67.3% 83 839 93 100° 82 739 93

Mean values are significantly different among diferent seasons by Duncan’s Multiple Range Test(*p<0.05, ***p<0.001).

Mean values with the same letter in the same row are not significantly different.
YCV: coefficient of variation(%%)
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Table 3. Nutrient density in each season by 24-hour recall method

Winter(n=68)

Spring(n=58)

Summer(n=57)

Autumn(n=51)

Mean cv? Mean CvV Mean Cv Mean Ccv
Protein(g/1000kcal) 36.1 29 35.7 38 338 31 37.8 36
Ca(mg/1000kcal) 260 51 260 9 237 67 262 46
P(mg/1000kcal) 507 29 502 53 498 30 541 34
Fe(mg/1000kcal) 6.8 38 17.7 79 6.6 37 73 50
K(mg/1000kcal) 1134° 41 1189%° 54 1378 47 1275 39
Vit A(R.E./1000kcal) 156° 126 258 109 186 87 189% 134
Vit Bi(mg/1000kcal) 055 50 0.58 51 0.62 40 055 39
Vit Bx(mg/1000kcal) 0.48 44 0.6 92 0.54 52 059 54
Niacin(mg/1000kcal) 87® 45 8.6% 54 78° 39 9.7 41
Vit Clmg/1000kcal)™ 30.8° 77 41.2° 73 57.6° 81 57.2° 97

Mean values are significantly different among diferent seasons by Duncan’s Multiple Range Test(***p<0.001).
Mean values with the same letter in the same row are not significantly different.
NCV: coefficient variation(%)
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and female(*p<0.05).
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Table 4. Proportion of subjects with intake levels less
than 75% of RDA by season (% of Subjects)

Winter Spring Summer Autumn Total

(n=68) (n=57) (n=57) (n=51) (n=233)
Energy 46 47 54 41 47
Protein 41 47 58 41 47
Ca 81 72 77 65 74
P 19 30 42 25 29
Fe 47 54 24 43 42
Vit A ]7 72 84 69 78
Vit B: 51 56 46 37 48
Vit Ba 75 63 60 53 63
Niacin 37 42 53 29 40
Vit C” 53 40 33 25 38

Mean values are significantly different among different
seasons by Chisquare Test(*p<0.05).
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Table 5. Nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR) of subjects by season

Winter(n=68) Spring(n=57)

Summer(n=57)

Autumn(n=57) Total(n=233)

NAR
Protein 0.76£0.23 0.74£0.27 0681027 0.77+0.26 0.74%0.26
Ca 054£0.25 052+0.30 0.48+0.31 0591029 0531029
P 0.83+0.21 0.82+0.25 0.80£0.23 0.86+0.21 0.84+0.22
Fe 0.7310.28 0.69£0.30 0.67+£0.28 0.741+0.29 0.71£0.28
Vit A" 0.32+0.32° 0.46+0.38° 0.33+£0.31%" 0.41+0.40% 0.39+0.35
Vit By 0.68+0.28 0.70£0.27 0741027 0.73+0.27 0711027
Vit Bs' 0561027 0.62£0.30™ 0.5910.29% 0.68+0.31 0.61+0.29
Niacin 0.77£0.28 0.75+0.29 0.71£0.28 0.82+0.27 0.76+0.28
Vit C' 0.65£0.35" 0.740.32%® 0.78+0.20™ 0.84+0.28* 0.75+0.32

MAR 0.651+0.21 0.67£0.24 065023 0.720.24 067£0.23

Mean values are significantly differnt among different seasons group by Duncan’s Multiple range test(*p<0.05).
Means with same letter in the same row are not significantly diffrent.

Table 6. The number of different food and dish items
by seasons

Winter Spring Summer Autumn

(n=68) (n=57) (n=57) (n=51)
Number of foods 15.3 139 145 13.7
Number of dish 7.3 8.2 75 75
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Table 7. Pearson’s correlation coefficients between the number of food items and intake level of each nutrient

in different seasorlls

Winter(n=68) Spring(n=57)

Summer(n=57) Autumn(n=51) Total(n=233)

Energy(kcal) 0.27" 051™"
Protein(g) 0.33" 058"
Fat(g) 0.25" 0.45™
Carbohydrate(g) 0.23 0.46™
Calmg) 0.49™ 0.36™
P(mg) 0.46" 059"
Fe(mg) 043™ 0.48™
K(mg) 0.61™ 0.61™
Vit A(RRE) 054™ 056™"
Vit Bi(mg) 0.30" 052"
Vit Ba(mg) 0.48" 029"

Niacin(mg) 0.28 0.50™
Vit Clmg) 0.47™ 049"

0.62*** 0.59*** 0'4,7***
0.63™ 062" 0.51"™
054™ 061" 045™
0.49™* 0.33" 0.34™
059" 060" 048"
062" 0.58™" 0.51™
061" 063™ 050™
0.66™ 0.49™ 0.53™
058™ 0.46™" 0.49™
0.50™" 0.53™ 0.44™
0.68"" 058™ 0.40™
0.52™" 0.65"" 0.46™"
0.50™" 0.43" 0.40™"

Correlation coefficeints are significant(*p<0.05, **p<0.01, ***p<0.001).

Table 8. Mean daily intakes of each food group by season

Winter(n=68)

Spring(n=57)

Summer(n=57) Autumn(n=51)  Total(n=233)

n Mean CVD‘ n Mean CV n Mean CV, n Mean CV: n Mean CV
Cereals and Grain Products 67 290 51157 275 40, 57 269 38 51 305 46 232 284 45
Potatoes & Starches 10 37 112) 6 136 169 11 98 126' 11 274 150 38 139 185
Sugars & Sweets 22 12 181 23 17 237125 81 115119 13 122. 8 13 198
Leguems & their Products 48 92 94123 89 121 022 8 120 23 96 76116 90 29
Seeds & Nuts 12 929 125 3 24 3. 6 43 8 7 41 139 28 28 150
Vegetables 65 240 7255 297 85157 284 851 292 65 228 276 718
Fungi & Mushrooms 4 3% % 2 12 8 1 129 - 1 18 - 8 24 103
Fruits* 28 156" 83120 200° 71 35 351 107 17 208 54 100 260 102
Meat, Poultry & their Products 40 144> 114 24 204 88 21 148" 83 22 258" 89 107 182 100
Eggs 6 30 73 11 61 82 8 60 8 16 54 131, 51 49 105
Fishes & Shell Fishes 29 77 83 .24 of 11129 113 94 27 157 117 109 109 113
Seaweeds™ 17 4 97 12 35 8: 8 14 8114 17 734 51 9 112
Milk & Dairy Products 8 184 54 9 144 42 11 180 6L 8 206 61 36 178 56
Oils & Fats 45 69 7638 75 7634 84 132,23 11 122 140 81 108
Beverage 33 200 15532 366 169 28 309 115 23 252 113 121 282 150
Seasonings”” 59 13° 102:54 25° 95 56 23 101 42 24 73 211 21 98

Mean values are significantly differnt among different seasons by Duncan’s Multiple range test(*p<0.05, **p<0.01,

* Xk K

UCV: coefficient of variation(26)
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Table 9. Distribution of Dietary Diversity Score(DDS) by season

DDSY Winter(n=68) Spring(n=57) Summer(n=57) Autumn(n=51) Total(n=233)
n % n % n % n % n %

1 3 44 5 88 4 7.0 3 59 15 6.4

2 16 235 14 246 16 28.1 10 19.6 56 24.0

3 31 456 23 404 13 22.8 24 471 91 39.1

4 16 235 14 246 20 35.1 10 196 60 258

5 2 29 1 70 4 7.0 4 78 11 47
Total 63 100 57 100 57 100 51 100 233 100

Distributions of DDS in all seasons are not significantly different.
DDS counts the number of food groups consumed dairy, meat, grain, fruits, and vegetable. Maximum score is 5,
1 point is counted for each food group consumed.

Table 10. Five most prevalent patterns of food group intake by season

Rank Winter(n=68) Spring(n=57) Summer(n=57) Autumn(n=51)
DMGFVY % " DMGFV % DMGFV % DMGFV %
1 01101 30.9 01101 26.3 01111 28.1 01101 373
2 01111 176 01111 175 01100 158 01100 15.7
3 01110 11.8 01100 15.8 11111 7.0 01111 13.7
4 01100 11.8 00100 8.8 01101 7.0 11111 7.8
5 00101 88 11101 7.0 01110 7.0 00111 7.8
00110 7.0
00100 7.0

YDMGF V=dairy, meat, grain, {ruit and vegetable groups; 1=food group(s) present; O=food group(s) absent. For example,
DMGFV=11100 denotes that three food groups(dairy, meat, grain) were consumed and two food groups(fruit and
vegetable) were not consumed.

Table 11. Mean values of nutrient adequacy ratio(NAR) of different nutrients by DDS in spring(a) and in autumn(b)

(a) Spring
Dietary Diversity Score
0-1(n=5) 2(n=14) 3(n=23) 4(n=14) 5(n=1)
NAR }
Protein™ 0.37 052 0.84 0.89 1.0
Ca” 0.15 0.39 0.55 0.69 097
0.41 0.67 0.93 0.92 1.0
Fe™ 0.36 053 0.74 0.85 1.0
Vit A™ 0.10 0.22 0.54 0.72 0.44
Vit B™” 0.28 054 0.80 0.82 0.98
Vit B 0.19 0.37 0.72 0.83 094
Niacin™ 0.37 0.51 0.88 0.90 1.0
Vit C ™ 0.23 0.65 0.80 091 1.0
MAR™ 0.27 0.49 0.75 0.84 0.92
(b) Autumn
Dietary Diversity Score
0~1(n=3) 2(n=10) 3(n=24) 4(n=10) 5(n=4)
NAR
Protein™ 0.35 0.61 0.79 0.94 1.0
Ca™ 0.15 0.38 0.63 0.70 094
P 0.44 0.76 0.88 0.98 1.0
Fe™ 0.24 059 0.77 0.88 1.0
Vit A™ 0.02 0.22 0.37 0.60 093
Vit B, 027 0.63 0.73 0.89 1.0
Vit By 0.14 0.47 0.68 0.90 1.0
Niacin™ 0.33 0.69 0.83 097 1.0
Vit C™ 0.12 0.73 0.91 0.95 1.0
MAR™ 0.23 0.56 0.73 0.87 0.99

Mean values are significantly different among DDS by Kruskall-Wallis test(*p<0.05, **p<0.01, ***p<0.001).
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