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A Study on Dietary Behavior and Nutrient Intake of Children
with Developmental Disorders in Gyeongbuk Area*

Yoon, Min-A' - Choi, Young-Sun2§
'Department of Nutritional Education, Graduate School of Education, *Department of Food and Nutrition,
Daegu University, Gyeongsan 712-714, Korea

ABSTRACT

This study investigated dietary behavior and nutrient intake in children with developmental disorders as compared
with non-disabled children and assessed the relationship between dietary behavior and nutrient intake. The survey was
conducted on 118 students (4" and 5" grade) of four special education schools and 244 students of an elementary school
(control group). The survey was carried out using a questionnaire and an interview. Of the disabled children, children
with a mental disorder comprised 72.9% and those with emotional disorders including autism comprised 26.3%. The
average percentages of height and weight to standards for age were significantly lower in the disabled female children
as compared with the non-disabled female children. Scores for table utensil handling skills, eating behavior, and an un-
balanced diet were lower in the disabled children compared with those in the non-disabled children. Dietary behavior
scores were not significantly different by either gender or age in the disabled children. Mean energy intake was less
than the estimated energy requirement in both groups. Nutrients taken at less than the recommended intake level were
calcium, iron, vitamin A, and folate in both groups. Food behavior score at mealtime, personal hygiene score at meal-
time, and an unbalanced diet score were significantly correlated with iron and vitamin A intake in disabled male chil-
dren. Personal hygiene score at mealtime was significantly correlated with calcium, iron, and vitamin A intake, and un-
balanced diet score was significantly correlated with iron and vitamin A intake in disabled female children. Although
the nutritional status of disabled children with developmental disorders was appropriate in general, improvement in
their dietary behaviors through education and practice would allow them to eat balanced diets with essential nutrients.

(Korean J Nutr 2012; 45(1): 44 ~ 56)
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Table 1. General characteristics of the subjects

Characteristic Disabled (n = 118) Non-disabled (n = 244) y*-value
Sex Boy 81 (68.6) 128 (52.5) 8.54"*
Girl 37 (31.4) 116 (47.5)
Grade 4 49 (41.5) 125 (51.2) 3.00
5 69 (58.5) 119 (48.8)
Age (years) 9 13(11.0) 62 (25.4) 11715
10 21 (17.8) 119 (48.8)
11 42 (35.6) 63 (25.8)
12 33 (28.0) 0
13 9(7.6) 0
Residence Home 40 (33.9) 243 (99.6) 202.2**
Dormitory 75 (63.6) 0
Others 3(25) 1(0.4)
Education level of father Elementary school 12 (10.2) 2(08) 4512
Middle school 13 (11.0) 2(0.8)
High school 55 (46.6) 128 (52.5)
Over college 38 (32.2) 110 (45.1)
Others 0(0 2(08)
Education level of mother Elementary school 9 (7.6 1(0.4) 52.72"**
Middle school 14 (11.9) 4(1.6)
High school 59 (50.0) 148 (60.7)
Over college 27 (22.9) 88 (36.1)
Others 9 (7.6 3(1.2

*#1p<0.01, ***: p<0.001

Table 2. Anthropometric characteristics of the subjects

Boys Girls
Measurement - - - -
Disabled (n=81) Non-disabled (n = 128) Disabled (n=37) Non-disabled (n= 116)
Age (years) 11.05 + 1.05"** 10.02+ 0.72 11.00 + 1.23** 998+ 0.72
Total 1441 + 99 1418 + 7.5 140.5 + 9.4 1412 + 7.0
9 1418 + 7.4 (8) 137.9 + 9.6 (31) 140.6 + 3.2 (5) 137.6 + 53 (31)
10 1429 + 9.1 (14) 1433 + 6.4 (63) 139.6 + 8.2 (7) 142.7 + 6.6 (56)
Height (cm)
Age (years) 11 143.9 +10.9 (29) 142.6 + 6.2 (34) 138.7 +£11.9 (13) 1420 + 8.0 (29)
12 145.4 +10.5 (26) - 142.6 +10.6 (7) -
13 1460 + 8.8 (4) - 1434 + 8.1 (5) -
Total 409 + 9.1% 379 £ 75 36.4 + 9.1 360 + 68
9 368 + 4.1 356 + 53 368 + 5.1 334 + 59
) 10 386 + 7.9 379 + 7.4 327 + 6.6 376 + 59
Weight (kg)
Age (years) 1 417 +105 400 + 88 374 +11.8 359 + 85
12 424 + 9.4 - 383 + 89
13 428 + 57 - 360 + 93
Relative height” (% standard”) 1000 + 7.6 1015 = 56 96.4 + 7.7 1010 + 55
Relative weight” (% standard) 101.5 +233 106.4 +20.8 943 +257* 104.4 +20.1
Body mass index 19.51 + 2.66 18.76 + 2.85 1827 + 3.36 17.99 + 251

1) Mean £SD  2) Number of subjects 3) Measurement/standard value x 100 4) Growth standards for children and adolescents,
Center for Disease Confrol
*.p<0.05, **+. p<0.001 significantly different from non-disabled children within the same sex by independent t-fest
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Table 3. Regularity of meals, reason for meal skipping and duration of meal time

ltem Disabled (n = 118) Non-disabled (n = 244) y-value
Regularity of breakfast Almost everyday 101 (85.6) 173 (70.9) 13.30"
5—6 Times per week 10 ( 8.5) 34 (13.9)
3—4Times per week 6(5.1) 14 ( 5.7)
1-2 Times per week 0 ( 0.0 12 ( 4.9)
Almost none 1(0.8) 11 ( 4.5)
Regularity of lunch Almost everyday 112 (94.9) 222 (91.4) 2.82
5—6 Times per week 4 ( 3.4) 18 ( 7.5)
3—4 Times per week 2(1.7) 3(1.2
Regularity of dinner Almost everyday 114 (96.6) 210 (86.8) 10.10*
5—6 Times per week 4 (3.4 24 ( 9.9)
3—4 Times per week 0( 0.0 8 (3.3
Reason for skipping meal Lack of fime 3 (15.0) 37 (46.8) 21.27**
Lack of appetite 14 (70.0) 25 (31.6)
Nuisance 0( 0.0 2(25)
Habitual 1(50 10 (12.7)
Too much snacks 2 (10.0) 5(6.3)
Duration of meal time Less than 10 min 7 ( 5.9) 45 (18.4) 42.61°
10—20 Min 39 (33.1) 134 (54.9)
20-30 Min 59 (50.0) 53 (21.7)
30-40 Min 10 ( 8.5 11( 4.5
Over 40 min 3(25) 1(0.4)
Overeat despite of a full stomach  Very likely 11 (9.3) 2(0.8) 27.06"*
Likely 15 (12.7) 18 ( 7.4)
In-between 39 (33.1) 61 (25.0)
Unlikely 22 (18.6) 60 (24.5)
Very unlikely 31 (26.3) 103 (42.2)
Take snack at night Very likely 1(0.8) 5(20) 2.79
Likely 8 (6.8 13 (5.3
In-between 20 (16.9) 47 (19.3)
Unlikely 27 (22.9) 68 (27.9)
Very unlikely 62 (52.5) 111 (45.5)

N (%)
*p<0.05, *+: p<0.01, ***: p<0.001
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Item Scale Disabled (n = 118) Non-disabled (n = 244) ¥

Spoon Unable to use" 1(0.8)? 2(0.8) 23.89™**
Need physical help 6(5.1) 1(0.4)
Act as directed 1(9.3) 4(1.6)
Use for oneself 100 (84.7) 237 (97.1)

Chopsticks Unable to use 3 (36.4) 1(0.4) 160.48"**
Need physical help 1(17.8) 4(1.6)
Act as directed 2 (10.2) 9(3.7)
Use for oneself 2 (35.6) 230 (94.3)

Straw Unable to use 2(1.7) 7(29) 29.15™*
Need physical help 9 (7.6 3(1.2
Act as directed 15 (12.7) 6(25)
Use for oneself 92 (78.0) 228 (93.4)

Cup Unable fo use 2(1.7) 2(0.8) 28.65™*
Need physical help 7(59) 0 (0.0
Act as directed 12 (10.2) 6 (2.5
Use for oneself 7 (82.2) 236 (96.7)

Opening beverage container Unable to do 2 (10.2) 4(1.6) 102.07***
Need physical help 5(21.2) 0(0)
Act as directed 6 (13.6) 5(20
Do for oneself 5 (55.0) 235 (96.3)

1) Scoring ‘unable to use’ 1,
wxx0 0 <0.001

‘need physical help' 2, ‘act as directed’ 3, and ‘use for oneself’ 4 2) N (%)



Table 5. Behaviors during meal time

3=+ <4 oF 8} 3] %] (Korean J Nutr) 2012; 45(1): 44~ 56 / 49

ltem Disabled (h = 118) Non-disabled (n = 244) y-value
Hang on the use of fingers instead of spoon  Very likely” ( 2.5)? ( 0.4) 97.18™**
Likely ( 5.1) ( 0.0)
In-between 4 (20.3) 1(0.4)
Unlikely 5(21.2) 4(57)
Very unlikely 0 (50.8) 228 (93.4)
Move around during mealtime Very likely 3(25 0( 00 37.76"
Likely 5(4.2) 0(00
In-between 19 (16.1) 2(4.9)
Unlikely 31 (26.3) 6 (18.9)
Very unlikely 60 (50.8) 186 (76.2)
Talk with mouth full Very likely 5(4.2) 4(1.6) 5.16
Likely 8(6.8) 8(3.3)
In-between 24 (20.3) 1(25.0)
Unlikely 28 (23.7) 7 (23.4)
Very unlikely 53 (44.9) 114 (46.7)
Do not eat without help Very likely 5( 42 1(0.4) 59.07*
Likely 7 (59 4(1.6)
In-between 24 (20.3) 4(57)
Unlikely 24 (20.3) 4(57)
Very unlikely 58 (49.2) 211 (86.5)
Do not accept disliked foods Very likely 7 (59 0 (0.0 59.87"**
Likely 6(5.0) 1(04)
In-between 16 (13.6) 4(1.6)
Unlikely 8 (15.3) 16 (1 6.6)
Very unlikely 1 (60.2) 223 (91.4)
Do not treat foods clean Very likely 3(11.0 2(0.8 58.68™*
Likely 4(11.9 8 (33
In-between 7 (31.4) 5 (14.3)
Unlikely 0(85 4 (26.2)
Very unlikely 4 (37.3) 135 (55.3)
1) Scoring from ‘very likely’ 1 to ‘very unlikely’ 5 2) N (%)
%2 p < 001
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Table é. Practices of personal hygiene at mealtime

ltem Practice Disabled (n = 118) Non-disabled (n = 244) x
Wash hands before meal Strongly disagree” ( 2.5? (3.7) 12.81%
Disagree ( 4.2) ( 2.9)
Neither agree nor disagree 8 (32.2) 7 (27.5)
Agree 4(37.3) 0 (24.6)
Strongly agree 8 (23.7) 101 (41.4)
Wash hands after meal Strongly disagree 7(59) 2 (9.0 17.26™
Disagree 8 (23.7) 8 (19.7)
Neither agree nor disagree 0 (16.9) 5 (34.8)
Agree 9 (16.1) 5(14.3)
Strongly agree 4 (37.3) 4 (22.1)
Brush teeth after meal Strongly disagree 3( 2.5) 9 ( 3.7) 20.06™*
Disagree 7(59) 3(9.4)
Neither agree nor disagree 11(9.3) 4 (26.2)
Agree 32 (27.1) 2 (25.4)
Strongly agree 65 (55.1) 6 (35.2)
Make up table after meal Strongly disagree 19 (16.1) 7(7.0 20.51"**
Disagree 20 (16.9) 3(9.4)
Neither agree nor disagree 21 (17.8) 0 (32.8)
Agree 18 (15.3) 7 (23.4)
Strongly agree 40 (33.9) 7 (27.5)
Clean spilled foods Strongly disagree 34 (28.8) 5(18.4) 10.7
Disagree 0 (25.4) 0 (20.5)
Neither agree nor disagree 9 (24.6) 5 (26.6)
Agree 0( 8.5 5(18.4)
Strongly agree 50112.7) 9 (16.0)

1) Scoring from ‘strongly disagree’ 1 to ‘strongly agree' 5 2) N (%)

#p<0.05, **: p<0.01, ***: p<0.001
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Table 7. Biased attitude against characteristics and kinds of foods
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39 7124 1,600

Biased attitude

Non-disabled (n = 244)

Item Disabled (n = 118) %
Color Very likely” ( 5.1 4(1.6) 15.62"%
Likely (102) 10 ( 4.1)
In-between 2 (10.2) 54 (22.1)
Unlikely 4 (20.3) 38 (15.6)
Very unlikely 4 (54.2) 138 (56.6)
Shape Very likely 4(3.4) 3(12) 7.65
Likely 5( 4.2 10 ( 4.1)
In-between 8(6.8) 24 (9.8)
Unlikely 6 (30.5) 49 (20.1)
Very unlikely 5 (55.1) 158 (64.8)
Taste Very likely 11(9.3) 20 ( 8.2 15.86™*
Likely 9 (24.6) 25 (10.2)
In-between 4 (20.3) 75 (30.7)
Unlikely 4 (20.3) 44 (18.0)
Very unlikely 0 (25.4) 80 (32.8)
Texture Very likely 6(5.1) 13 ( 5.3) 17.38™
Likely 3 (19.5) 18 ( 7.4)
In-between 8 (32.2) 1(25.0)
Unlikely 7 (14.4) 43 (17.6)
Very unlikely 4 (28.8) 109 (44.7)
Protein foods Very likely 7(59) 7(29) 21.78"**
Likely 4 (20.3) 19(7.8)
In-between 7 (22.9) 52 (21.3)
Unlikely 5 (21.2) 41 (16.8)
Very unlikely 5(29.7) 125 (51.2)
Vegetable foods Very likely 7 (14.4) 24 ( 9.8) 12.53
Likely 9 (24.6) 34 (13.9)
In-between 2 (18.6) 75 (30.7)
Unlikely 2 (18.6) 38 (15.6)
Very unlikely 8 (23.7) 73 (29.9)
1) Scoring from ‘very likely’ 1 to ‘very unlikely’ 5 2) N (%)
**:p<0.01, ***: p<0.001
Table 8. Comparison of dietary behavior scores
Disabled Non-disabled
Scores
Total (n = 118) Boys (n = 81) Girls (n = 37) Total (n = 244) Boys (n=128) Girls (n = 116)
Handling skills of table 16.81 + 3.45"** 17.04 £ 3.25 16.27 £ 3.83 19.61 £1.29 19.54 £ 1.56 19.70 £0.91
utensils (9-25)" ( 9-20)
Food behaviors at 24.02 + 4.46™* 23.60 £ 4.39 24.92 + 4,55 27.70 £2.30 27.59 £2.37 27.83 £2.22
mealtime (11-30) (21-30)
Personal hygiene at 17.42 £3.96 17.46 = 4.23 17.32 £3.35 17.45 £ 3.95 17.34 £ 4.03 17.57 £3.87
mealtime ( 5-25) (5-25)
Unbalanced diet 21.69 + 5.38"* 21.94 + 5.64 21.16 = 4.81 23.58 + 4.61 23.41 = 4.92 23.77 + 4.26
( 6-30) ( 6-30)

1) Mean +SD (Range)

##:p <0.01, ***: p<0.001: means of total score are significantly different from those of non-disabled children by independent t-test



Table 9. Nutrient infakes of the subjects

. Boys Girls
Nutrient
Disabled (n = 81) Non-disabled (n = 128) Disabled (n = 37) Non-disabled (n = 116)

Energy (kcal) 1,728 ( 85.1) = 154" 1,716 ( 87.8) £ 135 1,593 (1 93.1) + 127 1,636 ( 96.2) + 98
Protein (g) 71.2(185.0) + 10.4" 68.1(186.0) + 11.2 65.1 (184.6) + 6.9 63.7 (182.0) + 8.8
Calcium (mg) 766.3 ( 90.7) + 167.0"** 677.0( 82.5) +147.8 694.5 ( 86.5) + 146.2 621.4( 77.7) +132.1
Iron (mg) 13.2(110.0) £ 2.5"** 11.4(94.6)+1.8 11.2(937) 1.9 10.6 ( 88.2) 2.0
Vitamin A (RE) 479.0( 82.2) +172.8 4213 ( 74.5) +269.4 418.0( 82.8) +123.4 403.1 ( 80.6) + 118.9
Vitamin B, (mg) 1.31 (132.7) + 0.51 1.21 (130.0) +0.33 1.07 (133.0) + 0.28 1.05(131.0) +0.28
Vitamin B, (mg) 1.36(113.1) £0.36 1.27.(111.2) £0.28 1.15(126.5) £0.19 1.19 (132.6) = 0.24
Vitamin B, (mg) 2.51 (209.4) + 0.65™* 2.06 (180.9) + 0.41 2.10 (208.3) + 0.51* 1.94(178.4) +0.39
Niacin (mg) 16.9 (131.9) + 4.9 16.4 (133.4) + 4.0 13.9(138.4) + 2.3 14.9 (149.0) £ 3.5
Vitamin C (mg) 82.6(108.8) = 49.8 77.9 (107.0) + 43.3 88.7 (126.0) + 78.7 80.6 (115.1) = 60.7
Folate (DFE) 236.1 ( 74.6) + 64.8™" 200.1 ( 65.2) +47.0 201.4 ( 66.8) + 40.8* 180.3 ( 60.1) + 44.2

1) Mean (%BEER or %RNI) =SD  2) *: p<0.05, **: p<0.01, ***: p<0.001 by independent t-test

Table 10. Nutrient intakes of disabled children depending on the residence

Boys Girls
Home (n = 25) Dormitory (n = 55) Home (n = 15) Dormitory (n = 20)

Age (years) 11.32 +0.85" 10.95+ 1.11 11.27 +1.03 10.80 + 1.40
Energy (kcal) 1,744 + 181 1,723 + 142 1,600 + 131 1,587 + 129
Protein (g) 71.7+11.0 71.4+10.0 61.9 + 5.5 68.0+ 6.9
Calcium (mg) 7718 +153.8 766.1 £174.6 680.4 + 185.9 726.5+93.6
Iron (mg) 12.79 +2.39 13.49 +2.50 108+1.8 11.8+1.8
Vitamin A (RE) 484.9 +133.9 481.5 + 186.4 405.0 £ 106.7 4363 +139.0
Vitamin B, (mg) 1.43 +0.50 1.27 +0.50 1.10 +0.30 1.07 £0.27
Vitamin B, (mg) 1.54 +0.33* 1.28 +0.35 1.19 £0.20 1.12+0.19
Vitamin B, (mg) 2.30 + 0.58* 2.64 +0.63 2.06 +0.52 2.21 +0.46
Niacin (mg) 169+ 4.5 16.7+5.0 142 +2.69 140 +2.04
Vitamin C (mg) 92.8 +80.0 78.1 +27.5 91.0+91.7 72.2+11.0
Folate (DFE) 246.7 +76.9 2312+ 593 197.3+36.8 201.4 + 43.2

1) Mean +SD  2) *: p<0.05, by independent t-test
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Table 11. Pearson correlation coefficients between nutrient infakes and dietary behavior scores of disabled children

Nutrient intake

Energy Calcium Iron Vitamin A Folic acid
Boys(n=81) Age 0.069 -0.024 -0.027 -0.066 0.230*
Relative height 0.265" 0.439™** 0.364™ 0.394™** 0.109
Relative weight 0.371** 0.374** 0.385"** 0.412"** 0.246"
Handling skills of table utensils 0.178 -0.247* 0.083 —0.085 0.166
Food behaviors at mealtime —-0.042 -0.060 0.325"* 0.219* 0.029
Personal hygiene at mealtime 0.199 0.184 0.298™* 0.383"** 0.006
Unbalanced diet -0.001 0.156 0.367"" 0.274* 0.046
Girls (n=37)  Age -0.055 0.060 -0.109 -0.084 0.068
Relative height 0.200 0.180 0.465™ 0.390" 0.098
Relative weight 0.073 0.235 0.455™* 0.432"* 0.258
Handling skills of table utensils 0.146 0.343" 0.121 0.158 0.125
Food behaviors at mealfime 0.218 0.261 0.178 0.244 0.114
Personal hygiene at mealtime 0.185 0.445™ 0.509** 0.533"* 0.103
Unbalanced diet 0.155 0.279 0.358" 0.375" 0.032

+p<0.05, *+: p<0.01, ***: p<0.001
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