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4th—grade elementary—school children’s body image and dietary habits

according to body mass index

Shim, Eugene* -Yang, Yoon Kyoung

Department of Food and Nutrition, Soongeui Women's College, Seoul 100—751, Korea

ABSTRACT

Purpose: The goal of this study was to examine body image satisfaction and perception according to weight stat

us, and

to investigate those associations with dietary habits and nutritional status among preadolescent children. Methods: Body
image and dietary habits and intake were assessed in 134 elementary school students in grade 4. Children were cate-
gorized according to normal and overweight or obese groups. Figure rating scales were used to assess body image
perception (identification of perceived current body size) and dissatisfaction (difference between perceived current body
size and ideal body image). Results: There were sex differences in body image perceptions. Normal—weight girls, over-
weight or obese girls and boys were more likely to desire a leaner body size than their perceived body size compared
with normal—weight boys. Body image satistaction and perception showed an association with weight status. More over-
weight or obese children indicated dissatisfaction or underestimation of body image than normal—weight children. Children
with body image dissatisfaction due to heavier perceived body size than ideal body image showed lower frequencies
of consumption of meals and vegetables, compared to those who were satisfied with their body image. Children who
underestimated their body image were more likely to have a lower frequency of breakfast and meal regularity and a higher
frequency of eating out of home or food deliveries than those with accurate body image perception. In addition, body im-
age underestimation showed an association with lower intakes of protein, dietary fiber and calcium, and the higher per-
centage of calories derived from fat. Conclusion: Body image dissatisfaction as well as underestimation in children before
puberty showed an association with overweight or obesity, and was also related to unhealthy dietary habits. These find-
ings highlight the importance of accurate perception and satisfaction with body image in preadolescent children in order
to prevent development of obesity in adolescents and adults.
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Table 1. General characteristics of subjects

BMI classification”

Sex

Characteristics - - - -
Normal weight (n = 96) Overweight or obesity (n = 38) Boys (n = 61) Girls (n = 73)
Age (yr) 9.79 £0.05 9.83 +0.08 9.82 £ 0.06 9.78 +0.05
Weight (kg) 32.53 £0.50 42.55+1.10" 36.84 £1.01 34.45 £0.71
Height (cm) 136.40 + 0.67 138.91 £ 1.27 137.00 + 0.77 137.22 £ 0.80
BMI (kg/m’) 17.38 £0.16 21.98 +0.27* 19.48 + 0.40 18.19 £ 0.27*
Body fat (%) 20.60 + 0.43 25.53 +0.41% 22.51 £0.57 22.44 £0.51

BMI classification”

sex Normal weight (n = 9¢) Overweight or obesity (n = 38)
Boys 41 (67.2) 20 (32.8)
Girls 55(75.3) 18 (24.7)
1) Mean + SEM  2) No (row %): no significant difference by y* test (;* value = 1.0927)
+. Significantly different by Student’s t-test at p <0.05
Table 2. Body images according to BMI and sex
BMI classification Sex
comntsn sl soain-en  omin=7d
Perceived current body shape 3.72 £0.09 5.30 + 0.16* 3.95 £0.12 3.89 £ 0.11
Boys 3.71 £0.11 5.40 + 0.24"
Girls 371+£0.13 5.12 £ 0.25*
Children’s body shape desired to look like 3.45 £ 0.07 3.35+0.18" 3.67 £ 0.09 3.21 + 0.08*"
Boys 3.86£0.11 3.56 +0.21"
Girls 3.24 +0.10" 3.07 +0.23"

Mean £ SEM. The score range is 1—7 scales; score 1 = the most thin shape: score 7 = the most obese shape.
= Significantly different between normal-weight and overweight or obesity groups by independent two-sample t-tests at p <0.05,
T Significantly different between perceived and desired body shapes in each sex and BMI group by paired two-sample t-tests

at p<0.05
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Table 3. Body image satfisfaction and perception according to BMI and sex

BMI classification Sex
Body image Normal weight Overweight or ¥ value Boys Girls i value
(n=96) obesity (n = 38) (n=61) (n=73)
Body image satisfaction
Satisfaction” 37 (38.5) 1(2.6) 18 (29.5) 20 (27.4)
o . 17.2798 0.0729
Dissafisfaction” oo 59618 BT 48008 58028
Perceived > Desired 43 (72.9) 36 (97.3) - 34 (79.1) 45 (84.9)
. . 9.3024 0.5548
Perceived < Desired 16 (27.1) 12.7) 9 (20.9) 8 (15.1)
Body image perception
Right perception” 89 (92.7 5(13.2 40 (65.6 54 (74.0
9 P .p ©2.7) 13.2) 82.2729™** (656 (74.0) 1.1195
Misperception 7(7.3) 33(86.8) 21 (34.4) 19 (26.0)
Underestimation” 6 (85.7) 33(100.0) 20 (95.2) 19 (100.0)
o 4.8352 0.9280
Overestimation 1(14.3) 0(0.0) 1(4.8) 0(0.0)

No (column %). 1) The scores of perceived current body shape and body shape desired to look like are the same. 2) The scores

of perceived current body shape and body shape desired to look like are not the same.

3) The BMI designated for perceived

current body shape and actual current BMI are the same.  4) The BMI designated for perceived current body shape is lower than

those of actual current BMI.
Percentages may not sum to 100 because of rounding.

5) The BMI designated for perceived current body shape is higher than those of actual current BMI.

2 test or Fisher's exact test when any expected frequencies are less than or equal to 5.
+. significantly different at p <0.05, **: significantly different at p <0.01, ***: significantly different at p <0.001
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Table 4. Dietary habits according to BMI

Dietary habits

BMI classification

Normal weight Overweight or

(n=29¢) obesity (n = 38)
Regular dietary habits
| eat three meals a day. 4.03 £0.14 3.76 + 0.24
| eat breakfast regularly. 4.14 = 0.11 3.63 £0.25
I have regular mealtime. 3.89 £0.13 3.50 £ 0.22
I eat meals slowly and leisurely. 3.72 +£0.14 3.54 £ 0.21
| don’t overeat. 3.51 £0.16 3.14 £ 0.25
I don't eat snack after dinner and before bed. 2.10+0.14 1.86 £0.19
Sum of the regular dietary habit scores.” 21.06 + 0.52 20.11 +0.85
Balanced dietary habits
| eat rice for more than two meals a day. 3.59 £0.17 3.81 £0.22
I eat meat, fish or eggs. 2.99 £0.13 2.92 +0.20
| eat various vegetables for every meal. 3.31 £0.15 3.49 £0.20
| eat beans or tofu. 3.30 £0.14 3.46 £ 0.18
I eat fruits or drink pure fruit juice. 3.74+0.14 3.72+0.23
| drink more than two cups of milk a day. 3.08 £ 0.16 3.70 £ 0.21*
| eat stir-fried or deep fried foods. 3.56 £0.12 3.43+0.18
Sum of the balanced dietary habit scores.” 23.71 £ 0.49 2411 £0.79
Healthy dietary habits
On given choice, | select nutritious food rather than my favorite one. 3.23+£0.15 3.05 £0.21
I eat bland food if possible. 214 +£0.14 2.41 £0.21
| don't eat out or eat delivery foods. 3.84 £0.11 414 +0.11
| don't eat processed or instant foods such as ramen, retort food, hamburger and 3.82 £0.11 3.92+0.17
pizza.
I don't eat sweets such as ice cream, cake, cookies and carbonated beverages 3.10 £ 0.15 3.48 £ 0.21
between meals.
I don’t eat caffeinated foods such as coffee, tea, coke, hot chocolate, 3.63 £0.12 3.73+0.19
coffee-flavored frozen desserts and chocolate.
I am willing to put in health-oriented practice according to nutrition knowledge. 3.82 £0.13 3.86 £0.17
Sum of the healthy dietary habit scores.” 23.73 £ 0.51 24.61 +0.62
Totalsum of the dietary habit scores” 68.51 +1.07 67.51 +2.25

Mean + SEM (point). The score range of each item is 1-5 points except the sum values.
score range is 7—35 points.  3) The score range is 20—100 points.

*: Significantly different by Student's t-test at p <0.05.
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Table 5. Nutrient intake according to BMI

BMI classification

Nutrient intake

Normal weight (n = 96)

Overweight or obesity (n = 38)

Energy (kcal) 1,746.15 + 28.86 1,718.26 + 37.38
Protein (g) 7229 +1.73 68.76 = 1.68
Energy from protein (% of total energy) 16.53 £ 0.26 15.89 + 0.21
Lpid (@) 4587 +1.19 4634 +1.38
Energy from lipid (% of total energy) 23.75 + 0.56 2421 £0.67
Carbohydrate (g) 261.24 + 4.28 259.02 + 5.38
Energy from carbohydrate (% of total energy) 59.73 £ 0.46 59.91 £ 0.61
Dietary fiber (g) 19.31 £ 0.38 18.20 + 0.42
Ca (mg) 47215 £12.75 443.61 £ 19.25
P (mg) 983.20 £+ 18.26 939.23 £ 25.91
Ca/P (mg/mg) 0.48 £0.01 0.47 +0.01
Fe (mg) 12.52 +0.23 12.37 £0.32
K (mg) 2,625.53 = 51.70 2,597.00 + 71.12
Na (mg) 4,575.71 + 80.41 4,363.05 + 100.90
Na/Energy (mg/kcal) 2.64 = 0.03 2.55 + 0.05
Na/K (mg/mg) 1.76 £0.02 1.70 +£ 0.04
In (mg) 8.48 + 0.15 8.43 £ 0.20
Vitamin A (ug RE) 710.49 + 21.26 717.48 + 27.78
Vitamin B, (mg) 1.16 £ 0.02 1.14 + 0.04
Vitamin B, (mg) 1.14 £ 0.03 1.09 + 0.04
Vitamin B, (mg) 2.05 £ 0.04 2.03 £ 0.06
Niacin (mg NE) 19.01 £ 0.33 19.24 + 0.55
Folate (ug DFE) 233.96 + 6.09 230.08 + 8.47
Vitamin C (mg) 76.07 £ 2.67 72.85 +2.87
Vitamin E (mg) 11.12 £0.32 11.09 +0.38
Cholesterol (mg) 306.70 = 10.12 300.39 + 13.26
Mean + SEM (point)
No significant difference by Student's t-test.
Table é. BMI according to body image
Body image
Satisfaction Perception
. . Dissatisfaction . .y Under-
Soglr?fc:lc;gn” (Perceived > Desired)” R|ghf(p;e:rc9ip)>hon3’ estimation?
(n=179) (n=39)
BMI (kg/m?) 17.16 £0.26 19.04 + 0.32" 17.69 £ 0.21 21.25 + 0.49*

Mean + SEM. 1) The scores of perceived current body shape and body shape desired to look like are the same. 2) The scores of

perceived current body shape are higher than those of body shape desired to look like.

3) The BMI designated for perceived

current body shape and actual current BMI are the same. 4) The BMI designated for perceived current body shape is lower than

those of actual current BMI.
+. Significantly different by Student’s t-test at p <0.001
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Table 7. Dietary habits according fo body image

Body image
Satisfaction Perception
Dietary habits . . Dlssotlsfccf|on Right Under-
Satisfaction (Perceived > L T
B . 2 perception estimation
(n =38) desired) (= 94) (n = 39)
(n=179)
Regular dietary habits
| eat three meals a day. 431 £0.19 3.87 +0.15" 412 +0.14 3.72+£0.24
| eat breakfast regularly. 431 £0.16 3.79 £0.13 416 £0.11 3.45 + 0.24*
I have regular mealtime. 3.97 £0.21 3.75+0.13 3.92+0.10 3.12 £ 0217
I eat meals slowly and leisurely. 3.92 £0.22 3.61 £0.14 3.74+0.15 3.55+0.21
I don't overeat. 3.64 £ 0.26 3.35+0.16 3.58 £ 0.17 3.03 +0.26
I don't eat snack after dinner and before bed. 2.15+£0.24 1.97 £0.13 2.12+0.14 1.89 £ 0.20
Sum of the regular dietary habit scores.” 2221 £0.76 20.41 + 0.54* 21.36 + 0.51 19.12 £ 0.93
Balanced dietary habits
| eat rice for more than two meals a day. 3.41 £0.27 3.66 £ 0.16 3.58 £0.17 3.83 £ 0.24
I eat meat, fish or eggs. 3.05 +£0.20 289 £0.13 2.98 £0.14 2.94+0.19
| eat various vegetables for every meal. 3.97 £0.20 3.16 + 0.14" 3.40+£0.15 3.40 £ 0.20
| eat beans or tofu. 410 £0.52 3.31£0.13 3.35£0.14 3.46 £0.18
I eat fruits or drink pure fruit juice. 3.69 £0.23 3.80+0.14 3.78 £0.14 3.76 £ 0.24
| drink more than two cups of milk a day. 3.38 £ 0.23 3.10£0.16 3.15£0.16 3.43 £0.23
| eat stir-fried or deep fried foods. 3.66 £ 0.21 3.38 £0.12 3.60 £0.12 3.46 £ 0.20
Sum of the balanced dietary habit scores.” 24.90 + 0.80 23.58 + 0.53 23.81 + 0.51 24.03 + 0.81
Healthy dietary habits
On given choice, | select nutritious food rather than 3.46 £ 0.23 3.14+0.15 3.30 £0.15 3.20 £ 0.22
my favorite one.
| eat bland food if possible. 2.05+0.19 2.15+0.14 2.11+£0.14 2.43 +0.22
| don't eat out or eat delivery foods. 3.74+0.18 3.57 £0.10 420 £0.11 3.88 +0.13*
I don't eat processed or instant foods such as ramen, 3.74+0.19 3.82 £ 0.11 3.90 £0.11 3.77 £0.21
retort food, hamburger and pizza.
| don't eat sweets such as ice cream, cake, cookies 3.21 £0.23 3.29 +0.14 3.18 £ 0.15 3.43+0.24
and carbonated beverages between meals.
I don’t eat caffeinated foods such as coffee, teq, 3.62 £ 0.20 3.59 £0.12 3.66 £0.12 3.74 £ 0.22
coke, hot chocolate, coffee-flavored frozen desserts
and chocolate.
I am willing to put in health-oriented practice 3.77 £0.19 3.69 £0.12 3.90+£0.13 3.89 +0.18
according to nutrition knowledge.
Sum of the healthy dietary habit scores.” 23.38 + 0.79 22.52 + 0.49 23.98 + 0.49 24.49 + 0.84
Total sum of the dietary habit scores” 70.49 + 1.46 6576 +1.29 69.14+1.03  66.89 +2.49

Mean + SEM (point). The score range of each item is 1-5 points except the sum values. 1) The scores of perceived current body
shape and body shape desired to look like are the same. 2) The scores of perceived current body shape are higher than those
of body shape desired to look like. 3) The BMI designated for perceived current body shape and actual current BMI are the same.
4) The BMI designated for perceived current body shape is lower than those of actual current BMI.  5) The score range is 6—30
points. 6) The score range is 7—35 points. 7) The score range is 20—100 points.

+. Significantly different by Student’s t-test at p < 0.05.
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Table 8. Nutrient infake according fo body image
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Body image
Satisfaction Perception
Nufrientinfake Soﬁsfcjcﬂon” ?;s;g:r\?g;lo: Right peﬁrcepﬁon3J estLiJr:?JTign“
(n=38) desired)? (n = 79) (n=94 (n =39)
Energy (kcal) 1,747.41 £ 51.47 1,751.52 £ 26.45 1,762.92 + 30.37 1,800.13 + 38.94
Protein () 75.25 + 3.72 70.54 £ 1.15 73.29 +£1.80 67.61 +1.74*
Energy from protein 17.16 £ 0.34 16.08 +0.16" 16.69 + 0.27 15.12 + 0.22*
(% of total energy)
Lpid (9) 44.73 £1.91 46.49 £1.10 4496 £1.19 48.91 £ 1.50
Energy from lipid 23.40 + 0.99 23.89 +0.50 23.25+0.58 25.21 +0.70"
(% of total energy)
Carbohydrate (g) 259.25 £ 7.39 263.60 * 3.89 263.62 + 4.46 274.15 + 5.59
Energy from carbohydrate 59.45 £ 0.79 60.03 = 0.43 60.06 = 0.48 61.24 + 0.64
(% of total energy)
Dietary fiber (g) 19.43 £ 0.63 19.10 £ 0.34 19.52 +0.38 17.07 + 0.44*
Ca (mg) 484.99 = 21.73 462.59 £ 13.18 482.63 + 13.56 424,07 +19.06*
P (mg) 1,015.33 £ 32.36 967.04 £ 17.89 998.69 + 19.37 972.42 + 26.52*
Ca/P (mg/mg) 0.47 £ 0.01 0.47 £0.01 0.47 = 0.01 0.45 + 0.01
Fe (mg) 12.61 £ 0.40 12.60 + 0.21 12.69 +£0.23 12.13 £0.32
K (mg) 2,638.30 + 88.23 2,645.71 + 48.52 2,642.75 + 52.56 2,596.85 + 78.94
Na (mg) 4,598.77 + 130.70 4,527.82 + 80.11 4,510.31 + 81.72 4,399.46 + 109.38
Na/Energy (mg/kcal) 2.65 £ 0.05 2.60 + 0.04 2.64 £ 0.04 2.56 +0.05
Na/K (mg/mg) 1.76 +£0.03 1.73 £0.02 1.66 +0.02 1.58 + 0.04
In (mg) 8.67 = 0.26 8.47 £0.14 8.59 £ 0.15 8.24 + 0.21
Vitamin A (ug RE) 699.18 + 32.26 722.78 + 20.78 713.15+22.73 700.34 + 25.10
Vitamin B, (mg) 1.19 +£0.04 1.15+0.02 1.18 £ 0.02 1.11 £0.04
Vitamin B, (mg) 1.16 £ 0.05 1.12 £ 0.03 1.15+0.03 1.06 + 0.04
Vitamin B, (mg) 2.07 £ 0.06 2.04 £ 0.04 2.08 + 0.04 1.98 £ 0.06
Niacin (mg NE) 19.50 £ 0.53 19.06 = 0.34 19.18 £ 0.34 18.91 £ 0.55
Folate (ug DFE) 233.72 £ 10.00 235.55 £ 5.78 237.46 + 6.30 226.31 + 8.57
Vitamin C (mg) 75.69 + 3.89 76.22 + 2.54 77.70 +2.73 70.88 + 3.08
Vitamin E (mg) 11.41 £0.51 11.08 + 0.31 11.36 £ 0.35 10.53 £ 0.36
Cholesterol (mg) 318.70 + 17.47 305.32 £ 9.47 313.50 £ 10.63 288.36 + 13.73

Mean + SEM (point). 1) The scores of perceived current body shape and body shape desired to look like are the same. 2) The
scores of perceived current body shape are higher than those of body shape desired to look like. 3) The BMI designated for per-
ceived current body shape and actual current BMI are the same.  4) The BMI designated for perceived current body shape is lower
than those of actual current BMI.

= Significantly different by Student’s t-test at p < 0.05.
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