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Overweight Tracking in Primary Schoolchildren and Analysis of Related Factors*

Yoon, Gun-Ae’
Department of Food and Nutrition, Dongeui University, Busan 614-714, Korea

ABSTRACT

The purpose of this study was to determine the probability of overweight throughout childhood in relation to the presence of
overweight at birth or in early childhood, and presence of overweight in children's parents. Weight and height measures were
collected at birth and at ages of 7, 10, 12 years from 655 6th grade primary schoolchildren. Childhood overweight was defined as a
body mass index at or above the 85th percentle for age and sex, and overweight in children's parents as a body mass index at or
above 25. The prevalence of overweight increased with age of the children, Overweight at birth was not associated with overweight
at 12 years of ages. However, overweight at 12 years old was already related to overweight at 7 years old. In comparison to non-
overweight peers, overweight children at ages (OR = 7.64, 95% CI = 4.32-13.51) and 10 years(OR = 19.69, 95% CI = 11.42-
33.94) had a higher risk of becoming overweight at 12 years of age. Among children who was overweight at age 7years, 60.7%
remained overweight 5 years later. Yearly increment in BMI of overweight children was larger than that of non-obese c¢hildren
(1.15-1.65kg/m* vs 0.50- 0.71kg/m’). As compared with the lower case in yealy increment of BMI, the probability of being
overweight at age of 12 years was greater in higher case. BMI values at age 7years were positively correlated with BMI values at age
of 10 and 12 years, and with annual increments in BMI. But those relationships with birth weight were not observed. Children were
at greater risk for overweight if at least one parent was overweight. The odds rario for child overweight associated with maternal
overweight was 2.41(95% CI = 1.13-5.15), and those associated with patemal overweight 1.70(95% CI = 0.92-3.17). And
parents' BMIs were positively correlated with children's BMI values and yearly BMI increment. In conclusion, overweight at early
childhood and annual increment in BMI can be important in predicring the prevalence of overweight and the risk that overweight
will remain after 7 years of age. The risk of being overweight throughout the childhood increases by the parents' overweight.
(Korean J Nutrition 35(1) : 69~77, 2002)
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Table 1. Physical characteristics of the children from birth to 12 years old

Variables Birth 7 years 10 years 12 years
Height(cm) 119.20 = 5.09 135.27 + 6.02 148.64 = 7.03
Weight(kg) 331 + 0.35 2290 + 3.74 33.20 + 6.65 4439 £ 9.70
BMI(kg/m’) 16.04 = 1.80 18.03 £ 2.65 19.96 * 3.33
Weight status
Non-overweight 627(95.73)" 533(81.37) 517(78.93) 494(75.42)
Overweight 28( 4.27) 122(18.63) 138(21.07) 161(24.58)

Data are shown mean + SD
1) Number of children in each weight category and percentage

Table 2. Change in physical characteristics of children according to weight status at age of 12 years

Variables Birth 7 years 10 years 12 years

Relative height(%)

Non-overweight 100.29 = 4.52 99.61 + 439 100.67 = 4.86
Overweight 102.58 = 4.79 10234 & 4.86 103.35 & 543
(p < 0.0001) (p < 0.0001) (p < 0.0001)
Relative weight(%o)
Non-overweight 98.11 = 11.67 98.67 = 1233 98.98 + 14.76 102.02 £ 15.57
Overweight 99.38 + 11.89 119.77 + 20.67 131.58 & 22.28 144.45 £ 21.29
{(p < 0.0001) (p < 0.0001) (p < 0.0001)
Relative BMI(%)
Non-overweight 98.89 + 7.98 101.86 £ 10.20 101.08 £ 9.60
Overweight 114.58 £ 14.07 128.09 = 15.62 136.04 & 13.85
{(p < 0.0001) (p < 0.0001) (p < 0.0001)

Data are shown mean + 5D

P-value for t-test comparing means of overweight versus non-overweight
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Fig. 2. Percentage of overweight children who sustained their weight
status at all ages from 7 to 12 years old. Figure in the parenthesis is
percentage for total subjects.

1 : Figure attached 1o line is the percentage of overweight children
at a later age for overweight at a earlier age.

Table 3. Probability of overweighl at age of 12 years in relation to
weight status at each age

Age and children's Frequency Prevalence Odds ratio
weight status  (obeseftotal) (%) ©5%C))

Birth

Non-overweight ~ 153/627 2440  1.000

Overweight 8/ 28 28.57 0.949( 0.524- 1.718)
7 years

Non-overweight 70/533 13.13  1.000

Overweight 91/122 74.59  7.635( 4.315-13.507)
10 years

Non-overweight 51/517 9.86 1.000

Overweight 110/138 79.71  19.687(11.420-33.939)

For all odds ratios, non-overweight category served as the reference

2 A& 7Mede T eldeld(odds ratio = 7.635

95% CI = 4.315~13.507), 29 A2) SAF okgo] 124]
o FAFL 7FeHL 194 ofdez FHHNATHodds

ratio = 19.687 95% CI = 11.420~33.939).
o AB vl %Y APEE 12490 e 104
9 9go] ¥ & RO wolvl, Whitaker 591 AT
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Table 5. Odds ratios for overweight at age of 12 years in relation
to yearly increment in BM!

Age interval and

3
25
2
1.5
1
0.5
0

7 - 12years

1012 years

7-1 Dyears

non-overweight  E§ overweight

annual increment Frequency Prevalence Qdds ratio
in BMI {obeseftotal) (%) (95%Cl)

7-10 years

Low 85/544 15.63 1.000

High 76/111 68.47 4.939(2.812-8.677)

10-12 years
Low 93/548 16,97  1.000
High 68/107 63.55 3.665(2.053 - 6.544)

For all odds ratios, low category served as the reference

Low category, yearly BMI increment < mean BM! increment at
each age interval; and high category, yearly BMI increment =
mean BMI increment

Table 6. Parents' BM! and birth weight according to weight status
at age of 7, 10, 12 years

Fig. 3. Yearly Increment of BMitkg/m?).
. Significant difference from value of non-overweight group(p < 0.
0001).

Table 4. Relationship of BMI value at 12 years old to BMI and year-
ly increment of BMI

Variables BMI at 12 years old
BMI

7 years 0.69732(p < 0.0001)

10 vyears 0.83994(p < 0.0001)

Yearly increment of BMI
7-10 years 0.54307(p < 0.0001)

10-12 years 0.57901(p < 0.0001)

Values are Pearson's correlation coefficients

Ageand i ibens BMI Father's BMI  Birth weight
weight status

7 years

Non-overweight  21.76 = 2.38 2314+ 224 3.26 £ 0.39

Overweight 2238+ 254 23694223 328+ 041
(p=0.0254) (p= 0.0335) (p=0.5499)

10 years

Non-overweight 2170 &+ 2.32 2311 + 219  3.25 & 040

Overweight 2255 £ 264 2393+ 233 3314039
(p=0.0015) (p=10.0010) (p=0.0975)

12 years .

Non-overweight  21.72 +£ 242 2307 £222 325+0.39

Overweight 2234 + 238 23.81 £ 223 3.29+ 040
(p=0.0138) (p=0.0014) (p=0.2032)

Data are shown mean + SD
P-value for t-test comparing means of overweight versus non-ov-
erweight
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Table 7. Relationship of BMI values and yearly BMI increment to parents' BMI and birth weight

Variables Mother's BMI

Father's BMI Birth weight

BMI at each age

7 years 0.14899(p == 0.0008)
10 years 0.15648(p = 0.0004)
12 years 0.16251(p = 0.0002)

Yearly increment of BMI
7-10 years 0.09744(p = 0.0300)

10-12 years 0.04450(p = 0.3197)

0.13442(p = 0.0028)
0.18748(p < 0.0001)
0.18659(p < 0.0001)

0.13064(p = 0.0040)
0.04976(p = 0.2711)

0.09886(p = 0.0106)
0.10574(p = 0.0063)
0.09497(p = 0.0135)

0.05956(p = 0.1272)
0.01373(p = 0.7237)

Values are Pearson's correlation coefficients.

Table 8. Odds ratios for overweight being sustained during childhood of 7-12 years old associated with family history of disease and

parents' weight status

Frequency(obese/total) Prevalence(%) Odds ratio(95%CI)
Family history of
Obesity No 62/396 15.66 1.000
Yes 10/42 23.81 1.978(0.906- 4.318)
Hypertension No 60/382 15.71 1.000
Yes 12/57 21.05 1.929(0.977 - 3.810)
Diabetes No 65/384 16.93 1.000
Yes 7/55 12.73 1.060(0.508 - 2.213)
CcvD No 68/414 16.43 1.000
Yes 4/25 16.00 2.373(1.003-5.614)
Stroke No 66/402 16.42 1.000
Yes 6/37 16.22 1.321(0.593 - 2.940)
Parents' weight status
Mother non-overweight 58/383 15.14 1.000
overweight 11/40 27.50 2.411(1.128 - 5.150)
Father non-overweight 53/337 15.73 1.000
overweight 15/74 20.27 1.703(0.915- 3.167)

For odds ratios associated with family history of diseases, no category used as the reference; and associated with parents’ overweight, non-

overweight category used as the reference
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