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ABSTRACT

Purpose: To investigate the effect of eating behavior on nutritional status according to temperament type. Methods: One
thousand one hundred three preschool children aged 2 to 6 years in Gyeongsan, Gyeongsangbuk—do from April to June 2018
were surveyed about their eating behavior and nutritional status using DBT (Dietary Behavior Test) and NQ (Nutrition Quotient)
which are proven tests, The dietary behaviors of the children were classified into four categories: approach avoidance,
sensory sensitivity, hyperactivity, and irregularity, NQ scores were divided into five categories: balance, diversity, moderation,
regularity, and practice. Results: The mean of the children’s age was 3.42 1.4 (596 boys and 507 girls). The percentage
distribution of the NQ grade was as follows: 5,5% (highest), 12.5% (high), 47.1% (medium), 22.2% (low), and 12.6% (lowest),
The risk group of approach avoidance and sensory sensitivity had significantly (p  0.001) lower scores than the normal group
in balance factor (51,9120 vs, 57,8 £159 in approach avoidance type, 52,6 £17.6 vs, 57,7 £15.9 in sensory sensitivity
type) and diversity factor (32,5 =244 vs, 50.1 £ 22 4 in approach avoidance type, and 32,5 £ 24,0 vs, 50,7 22,2 in sensory
sensitivity type). The scores of the hyperactivity risk group were significantly lower in moderation factor (78,2 12,1 vs, 81,2
1+11.9), and those of the irregular risk group were significantly lower in variety (35,9 £24.5 vs, 48.8 £23.2), regularity (57.6
+37.1 vs, 66,1 £17.6), and practice (57.1£19.4 vs, 65,1 £ 22 5) factors than the normal group (p { 0.001). Especially, the risk
group of approach avoidance and sensitivity type had significantly (p { 0,001) lower intakes of whole grain, fruit, bean and
bean products, vegetables, and Kimchi, Conclusion: This present study suggested that the eating behavior based on
temperament of demanding preschool children affected food choice resulting in food consumption diversity of children,
Therefore, it is important to provide customized nutrition education programs based on temperament type,
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Table 1. Characteristics of subjects

Variables n (%)
Sex Boys 596 (54.0)
Girls 507 (45.9)
Age (yrs) 324 14"
Growth index Height (cm) 97.6 +12.2"
Weight (kg) 15.9 = 6.5"
BMI (kg/m?) 16.6 + 5.7"
Obeity index? underweight 163 (14.8)
Normal weight 745 (67.5)
Overweight 110 (10.0)
Obesity 85 (7.7)
Total 1,103 (100)

1) Mean = SD
2) Based on growth charts for korean children and adolescents
(2017)
Underweight: BMI percentile <5
Normal weight: 5 < BMI percentile < 85
Overweight: 85 < BMI percentile < 95
Obesity: BMI percentile >95 or BMI >25

Table 2. Nutrition quotient (NQ) score and grade of subject
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NQ Score
Balance 56.2 +16.5" 56.6 +16.4 55.8 = 16.7 0.755
Diversity 45.5 + 24.2 44,1 = 23.5 47.1 +24.9 -2.078
Moderation 80.5+12.0 80.4 =123 80.7 = 11.7 -0.445
Regularity 63.9 +24.5 63.8 £19.0 64.0 +29.6 -0.156
Practice 63.2 220 621 £19.5 64.6 £24.5 -1.902
Total 59.6 +12.0 59.3 £120 60.0+11.9 -1.014
NQ Grade
Highest 61 (5.5 34 (5.7) 27 (5.3) 1.802
High 138 (12.5) 78 (13.1) 60 (11.8)
Medium 520 (47.1) 270 (45.3) 250 (49.3)
Low 245 (22.2) 137 (23.0) 108 (21.3)
Lowest 139 (12.6) 77 (12.9) 62 (22.2)
Total 1,103 (100.0) 596 (100.0) 507 (100.0)
1) Mean = SD
2) n (%)
Table 3. Percentage of determination of type of subject's eating behavior by gender
Gender
Total 2
(n=1,103) Boys Girls X*-value
(n = 596) (n = 507)
Access evasiveness Normal group 812 [73.6)” 443 (74.3) 369 (72.8) 0.338
Risk group 291 (26.4) 153 (25.7) 138 (27.2)
Sensory acuity Normal group 786 (71.3) 429 (72.0) 357 (70.4) 0.328
Risk group 317 (28.7) 167 (28.0) 150 (29.6)
Hyperactivity Normal group 858 (77.8) 458 (76.8) 400 (78.9) 0.666
Risk group 245 (22.2) 138 (23.2) 107 (21.1)
Iregularity Normal group 819 (74.3) 452 (75.8) 367 (72.4) 1.708
Risk group 284 (25.7) 144 (24.2) 140 (27.6)

1) n (%)
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Fig. 1. NQ Score according to the risk of eating behavior by type of eating behavior (Comparison of balance, diversity, Moderation,

Regularity, and Practice score between normal and risk group).
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Table 4. Evaluation of NQ balance factors according to the eating behavior risk level of eating behavior

Access evasiveness Sensory acuity Hyperactivity Irregularity
Normal group  Risk group Normal group  Risk group Normal group  Risk group Normal group  Risk group Total
(n=2812) (n=291) (n=786) (n=2317) (n =858) (n = 245) (n=2819) (n=284)

Whole grain Always 100 (12.3)" 24 (8.2) 92 (11.7) 32 (10.1) 107 (12.5) 17 (6.9) 97 (11.8) 27 (9.5) 124 (11.2)
Often 170 (20.9) 45 (15.5) 166 (21.1) 49 (15.5) 161 (18.8) 54 (22.0) 169 (20.6) 46 (16.2) 215 (19.5)
Seldom 259 (31.9) 80 (27.5) 251 (31.9) 88 (27.8) 264 (30.8) 75 (30.6) 258 (31.5) 81 (28.5) 339 (30.7)
Never 283 (34.9) 142 (48.8) 277 (35.2) 148 (46.7) 326 (38.0) 99 (40.4) 295 (36.0) 130 (45.8) 425 (38.5)
X*-value 18.609™ 131977 6.527 8.972

Fruit More than two times a 148 (18.2) 48 (16.5) 136 (17.3) 60 (18.9) 158 (18.4) 38 (15.5) 151 (18.4) 45 (15.8) 196 (17.8)

day

Once a day 419 (51.6) 130 (44.7) 407 (51.8) 142 (44.8) 428 (49.9) 121 (49.4) 415 (50.7) 134 (47.2) 419 (49.8)
Once every other day 137 (16.9) 39 (13.4) 138 (17.6) 38 (12.0) 134 (15.6) 42 (17.1) 127 (15.5) 49 (17.3) 176 (16.0)
Never 108 (13.3) 74 (25.4) 105 (13.4) 77 (24.3) 138 (16.1) 44 (18.0) 126 (15.4) 56 (19.7) 182 (16.5)
X*-value 24,143 23.302"" 1.598 4116

White milk More than two times a 222 (27.3) 96 (33.0) 219 (27.9) 99 (31.2) 252 (29.4) 66 (26.9) 227 (27.7) 91 (32.0) 318 (28.8)

day

Once a day 423 (52.1) 134 (46.0) 408 (51.9) 149 (47.0) 432 (50.3) 125 (51.0) 419 (51.2) 138 (48.6) 557 (50.5)
Once every other day 57 (7.0) 22 (7.6 60 (7.6) 19 (6.0) 59 (6.9) 20 (8.2) 68 (8.3) 11 (3.9) 79 (7.2)
Never 110 (13.5) 39 (13.4) 99 (12.6) 50 (15.8) 115 (13.4) 34 (13.9) 105 (12.8) 44 (15.5) 149 (13.5)
X2-value 4.013 4.501 0.880 8.536

Bean/ More than once a day 145 (17.9) 40 (13.7) 147 (18.7) 38 (12.0) 141 (16.4) 44 (18.0) 143 (17.5) 42 (14.8) 185 (16.8)

Bean products  once every other day 183 (22.5) 48 (16.5) 169 (21.5) 62 (19.6) 182 (21.2) 49 (20.0) 180 (22.0) 51 (18.0) 231 (20.9)
1 ~ 2 times per week 418 (51.5) 131 (45.0) 401 (51.0) 148 (46.7) 432 (50.3) 117 (47.8) 408 (49.8) 141 (49.6) 549 (49.8)
Never 66 (8.1) 72 (24.7) 69 (8.8) 69 (21.8) 103 (12.0) 35 (14.3) 88 (10.7) 50 (17.6) 138 (12.5)
X2-value 54,954 37.788™ 1.449 10.460

Eggs More than once a day 209 (25.7) 79 (27.1) 200 (25.4) 88 (27.8) 217 (25.3) 71 (29.0) 218 (26.6) 70 (24.6) 288 (26.1)
Once every other day 341 (42.0) 103 (35.4) 329 (41.9) 115 (36.3) 343 (40.0) 101 (41.2) 331 (40.4) 113 (39.8) 444 (40.3)
1 ~ 2 times per week 234 (28.8) 82 (28.2) 228 (29.0) 88 (27.8) 257 (30.0) 59 (24.1) 235 (28.7) 81 (28.5) 316 (28.6)
Never 28 (3.4) 27 (9.3) 29 (3.7) 26 (8.2) 41 (4.8) 14 (5.7) 35 (4.3) 20 (7.0 55 (5.0
X*-value 17.114" 11.558" 3.695 3.578

)N (%)
“p <001, "p<0.001
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Table 5. Evaluation of NQ diversity factors according to the eating Behavior risk Level of eating behavior

Access evasiveness Sensory acuity Hyperactivity Irregularity

Normal group  Risk group Normal group  Risk group Normal group Risk group Normal group  Risk group Total
(n=2812) (n=291) (n = 786) (n=317) (n = 858) (n = 245) (n=2819) (n = 284)

Vegetables Over 3 90 (11.1)" 17 (5.8) 91 (11.6) 16 (5.0 81 (9.4) 26 (10.6) 86 (10.5) 21 (7.4) 107 (9.7
(except Kimchi) o 358 (44.1) 95 (32.6) 351 (44.7) 102 (32.2) 354 (41.3) 99 (40.4) 349 (42.6) 104 (36.6) 453 (41.1)
1 293 (36.1) 95 (32.6) 283 (36.0) 105 (33.1) 303 (35.3) 85 (34.7) 288 (35.2) 100 (35.2) 388 (35.2)
Never 71 (8.7) 84 (28.9) 61 (7.8) 94 (29.7) 120 (14.0) 35 (14.3) 96 (11.7) 59 (20.8) 155 (14.1)

X*-value 75.343"" 96.072"" 0.336 16.241"
Kimchi Eat in each meal 152 (18.7) 32 (11.0) 151 (19.2) 33 (10.4) 154 (17.9) 30 (12.2) 151 (18.4) 33 (11.6) 184 (16.7)
Once a day 233 (28.7) 53 (18.2) 224 (28.5) 62 (19.6) 226 (26.3) 60 (24.5) 229 (28.0) 57 (20.1) 286 (25.9)
1~ 2 times per week 186 (22.9) 49 (16.8) 169 (21.5) 66 (20.8) 182 (21.2) 53 (21.6) 170 (20.8) 65 (22.9) 235 (21.3
Never 241 (29.7) 157 (54.0) 242 (30.8) 156 (49.2) 296 (34.5) 102 (41.6) 269 (32.8) 129 (45.4) 398 (36.1)

X-value 55,415 38.749™" 6.672 20,633
Diverse side Always 88 (10.8) 6 (2.1) 87 (11.1) 722 81 (9.4) 13 (5.3) 81 (9.9) 13 (4.6) 94 (8.5)
dishes Often 342 (42.1) 70 (24.1) 340 (43.3) 72 (22.7) 325 (37.9) 87 (35.5) 346 (42.2) 66 (23.2) 412 (37.4)
Seldom 278 (34.2) 93 (32.0) 264 (33.6) 107 (33.8) 291 (33.9) 80 (32.7) 268 (32.7) 103 (36.3) 371 (33.6)
Never 104 (12.8) 122 (41.9) 95 (12.1) 131 (41.3) 161 (18.8) 65 (26.5) 124 (15.1) 102 (35.9) 226 (20.5)

X-value 127.040™ 140,586 9.809 72.588"

1) n (%)

“p <001, 7p<0.001
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Table 6. Evaluation of NQ moderation factors according to the eating behavior risk level of eating behavior

Access evasiveness Sensory acuity Hyperactivity Irregularity
Normal group  Risk group Normal group  Risk group Normal group  Risk group Normnal group  Risk group Total
(n=1812) (n=291) (n=786) (n=317) (n = 858) (n = 245) (n=2819) (n = 284)
Sweet food More than once a day 291 (35.8)" 127 (43.6) 266 (33.8) 152 (47.9) 303 (35.3) 115 (46.9) 287 (35.0) 131 (46.1) 418 (37.9)
Once every other day 192 (23.6) 64 (22.0) 199 (25.3) 57 (18.0) 208 (24.2) 48 (19.6) 206 (25.2) 50 (17.6) 256 (23.2)
2 fimes per week 164 (20.2) 59 (20.3) 158 (20.1) 65 (20.5) 173 (20.2) 50 (20.4) 167 (20.4) 56 (19.7) 223 (20.2)
Never 165 (20.3) 41 (14.1) 163 (20.7) 43 (13.6) 174 (20.3) 32 (13.1) 159 (19.4) 47 (16.5) 206 (18.7)
X2-value 8.150 23,344 13.894" 12.985"
Fast food More than once a day 5 (0.6) 4 (1.4) 4 (0.5) 5 (1.6) 7 (0.8) 2(0.8) 6 (0.7) 3 (1.1) 9 (0.8)
2 fimes per week 42 (5.2) 21 (7.2) 41 (5.2) 22 (6.9) 42 (4.9) 21 (8.6) 42 (5.1) 21 (7.4) 63 (5.7)
Once per week 283 (34.9) 98 (33.7) 267 (34.0) 114 (36.0) 290 (33.8) 91 (37.1) 287 (35.0) 94 (33.1) 381 (34.5)
Never 482 (59.4) 168 (57.7) 474 (60.3) 176 (55.5) 519 (60.5) 131 (53.5) 484 (59.1) 166 (58.5) 650 (58.9)
X%-value 3.261 5.473 6.720 2.413
Ramyeon Once every other day 7 (0.9) 2(0.7) 6 (0.8) 3 (0.9 6 (0.7) 3(1.2) 8 (1.0) 1(0.4) 9 (0.8)
2 fimes per week 38 (4.7) 24 (8.2) 37 (4.7) 25 (7.9) 47 (5.5) 15 (6.1) 41 (5.0) 21 (7.4) 62 (5.6
Once per week 251 (30.9) 72 (24.7) 235 (29.9) 88 (27.8) 250 (29.1) 73 (29.8) 237 (28.9) 86 (30.3) 323 (29.3)
Never 516 (63.5) 193 (66.3) 508 (64.6) 201 (63.4) 555 (64.7) 154 (62.9) 533 (65.1) 176 (62.0) 709 (64.3)
X?-value 7.972 4559 0.912 3.595
Late-night Every day 9(1.1) 3(1.0) 10 (1.3) 2 (0.6) 8 (0.9) 4(1.6) 6(0.7) 6 (2.1) 12 (1.1
snacks Once every other day 13 (1.6) 8 (2.7) 10 (1.3) 11 (3.5) 15 (1.7) 6 (2.4) 9 (1.1) 12 (4.2) 21 (1.9)
1 ~ 2 fimes per week 197 (24.3) 70 (24.1) 188 (23.9) 79 (24.9) 191 (22.3) 76 (31.0) 184 (22.5) 83 (29.2) 267 (24.2)
Never 593 (73.0) 210 (72.2) 578 (73.5) 225 (71.0) 644 (75.1) 159 (64.9) 620 (75.7) 183 (64.4) 803 (72.8)
X2-value 1.521 6.882 10.094 22174
Street food Once every other day 22 (2.7) 11 (3.8) 20 (2.5) 13 (4.1) 23 (2.7) 10 (4.1) 15 (1.8) 18 (6.3) 33 (3.0)
1 ~ 2 fimes per week 197 (24.3) 75 (25.8) 194 (24.7) 78 (24.6) 192 (22.4) 80 (32.7) 182 (22.2) 90 (31.7) 272 (24.7)
Never 605 (74.5) 208 (71.5) 581 (73.9) 232 (73.2) 652 (76.0) 161 (65.7) 624 (76.2) 189 (66.5) 813 (73.7)
X2-value 0.847 2.126 9.993” 21.970™

)n (%

“p <001, " p<0.001
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Table 7. Evaluation of NQ regularity factors according o the eating behavior risk level of eating behavior

Access evasiveness Sensory acuity Hyperactivity Irregularity

Normal group  Risk group Normal group  Risk group Normal group Risk group Normal group  Risk group Total
(n=2812) (n=291) (n = 786) (n=317) (n = 858) (n = 245) (n=819) (n = 284)

Breakfast Every day 528 (65.0)) 170 (58.4) 523 (66.5) 175 (55.2) 563 (65.6) 135 (55.1) 550 (67.2) 148 (52.1) 698 (63.3)
Once every other day 100 (12.3) 41 (14.7) 99 (12.6) 42 (13.2) 104 (12.1) 37 (15.1) 99 (12.1) 42 (14.8) 141 (12.8)
1~ 2 times per week 99 (12.2) 34 (11.7) 88 (11.2) 45 (14.2) 97 (11.3) 36 (14.7) 92 (11.2) 41 (14.4) 133 (12.1)
Never 85 (10.5) 46 (15.8) 76 (9.7) 55 (17.4) 94 (11.0) 37 (15.1) 78 (9.5) 53 (18.7) 131 (11.9

X*-value 7.193 17.568" 9.228 25.365""
Meal regularity  Always 195 (24.0) 54 (18.6) 186 (23.7) 63 (19.9) 211 (24.6) 38 (15.5) 201 (24.5) 48 (16.9) 249 (22.6)
Offen 534 (65.8) 180 (61.9) 518 (65.9) 196 (61.8) 559 (65.2) 155 (63.3) 562 (68.6) 152 (53.5) 714 (64.7)
Seldom 64 (7.9) 42 (14.4) 61 (7.8) 45 (14.2) 68 (7.9) 38 (15.5) 43 (5.3) 63 (22.2) 106 (9.6)
Never 19 (2.3) 15 (5.2) 21 (2.7) 13 (4.1) 20 (2.3) 14 (5.7) 13 (1.6) 21 (7.4) 34 (3.1)

X2-value 18.406™ 13.246" 25.554"" 98.865""

Watching v/ Over 2 hours 192 (23.6) 71 (24.4) 187 (23.8) 76 (24.0) 187 (21.8) 76 (31.0) 187 (22.8) 76 (26.8) 263 (23.8)
playing 1~ 2 hours 328 (40.4) 129 (44.3) 312 (39.7) 145 (45.7) 345 (40.2) 112 (45.7) 333 (40.7) 124 (43.7) 457 (41.4)
cggi?”er Under 1 hour 239 (29.4) 69 (23.7) 232 (29.5) 76 (24.0) 257 (30.0) 51 (20.8) 238 (29.1) 70 (24.6) 308 (27.9)
© Never 53 (6.5) 22 (7.6) 55 (7.0) 20 (6.3) 69 (8.0) 6 (2.4) 61 (7.4) 14 (4.9) 75 (6.8)

X2-value 3.700 4,638 22,662 5.260

1) n (%)

“p <001, 7p<0.001
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Table 8. Evaluation of NQ practice factors according to the eating behavior risk level of eating behavior

Access evasiveness Sensory acuity Hyperactivity Irregularity
Normal group  Risk group Normal group  Risk group Normal group Risk group Normal group  Risk group Total
(n=1812) (n=291) (n = 786) (n=317) (n = 858) (n = 245) (n=819) (n = 284)
Chewing well Always 242 (29.8)" 74 (25.4) 237 (30.2) 79 (24.9) 245 (28.6) 71 (29.0) 256 (31.3) 60 (21.1) 316 (28.6)
Often 396 (48.8) 152 (52.2) 386 (49.1) 162 (51.1) 438 (51.0) 110 (44.9) 411 (50.2) 137 (48.2) 548 (49.7)
Seldom 129 (15.9) 48 (16.5) 122 (15.5) 55 (17.4) 131 (15.3) 46 (18.8) 113 (13.8) 64 (22.5) 177 (16.0)
Never 45 (5.5) 17 (5.8) 41 (5.2) 21 (6.6) 44 (5.1) 18 (7.3) 39 (4.8) 23 (8.1) 62 (5.6)
X*-value 2.032 3.607 4,593 21.925™
Check nutition labeling  Always 172 (21.2) 43 (14.8) 162 (20.6) 53 (16.7) 174 (20.3) 41 (16.7) 168 (20.5) 47 (16.5) 215 (19.5)
Offen 186 (22.9) 53 (18.2) 176 (22.4) 63 (19.9) 196 (22.8) 43 (17.6) 184 (22.5) 55 (19.4) 239 (21.7)
Seldom 314 (38.7) 129 (44.3) 315 (40.1) 128 (40.4) 340 (39.¢) 103 (42.0) 327 (39.9) 166 (40.8) 443 (40.2)
Never 140 (17.2) 66 (22.7) 133 (16.9) 73 (23.0) 148 (17.2) 58 (23.7) 140 (17.1) 66 (23.2) 206 (18.7)
X2-value 11.789 6.932 8.180 6.943
Wash hands before Always 346 (42.6) 132 (45.4) 341 (43.4) 137 (43.2) 379 (44.2) 99 (40.4) 372 (45.4) 106 (37.3) 478 (43.3)
meal Often 327 (40.3) 97 (33.3) 309 (39.3) 115 (36.3) 329 (38.3) 95 (38.8) 315 (38.5) 109 (38.4) 424 (38.4)
Seldom 124 (15.3) 54 (18.6) 118 (15.0) 60 (18.9) 135 (15.7) 43 (17.6) 120 (14.7) 58 (20.4) 178 (16.1)
Never 15 (1.8) 8 (2.7) 18 (2.3) 5 (1.6) 15 (1.7) 8 (3.3) 12 (1.5) 11 (3.9) 23 (2.1)
X-value 5.325 3.238 3.126 13.406"

1) n (%)
“p <001, 7p<0.001
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