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Relationship of Weight Status and Physical Activity of Adolescents in Busan City
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ABSTRACT

‘The study was conducted to assess the association of physical activity, welevision watching and energy intake with body fat in 514
adolescents(218 boys, 296 girls) aged 14~ 17 years. Comparison of the weight status evaluated according to some indicators based
on weight and stature was made. The quantitative food frequency was used to determine intakes of total energy and energy from
each macronutrient. Television-watching time was used as an index of inactivity and time spent performing extra-curricular physical
exercise or playing was used a index of activity. BMI{body mass index) was used as an index of body fat. Weight status varied by the
indicators used. Using BMI, Broca and Rohrer index, 54 - 59% of boys and 38— 57% of girls were underweight, and 5.6 - 8.8% of
boys and 4.3 - 6.8% of girls were overweight including risk group of overweight. While proportion of underweight decreased(23%
of boys and 26% of girls) and that of overweight increased(9.3% of boys and 7.8% girls), when adolescents whose BMIs are < =
15th percentiles for age and sex, and > = 85th percentiles of standard growth charts of Korean children and aldosescents(1998)
were classified as underweight and overweight, respectively. Girls tended to get fatter compared to boys who showed greater skeletal
development, There were no significant correlations between BMI and total energy intake, energy intakes from macronutrient and
physical activity level. These lack of associatdon seems to be related to indication that BMI reflects total body mass rather than
fatness. Moreaver, the effect of growth may interact with diet intake or physical activity level. Although BMI was not related o
physical activity, television-watching time was negatively correlated with physical activiy. Television-watching time was positively
correlated with energy intake in girls. In adolescents, criteria for weight status based on weight and stature must be age- and sex-
specific, in that weight status varied by indicators whether gender and height were taken into consideration or not. It follows that
each hourly increment of television watching may be related to fatness of adolescents, becanse watching hours certainly reduce the
opportunity to be active and increase the energy intake. (Korean J Nutrition 34{1} : 39--47, 2001)
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Table 1. Physical characteristics of adolescents
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Boys . Girls Total
Age(year) 152+ 1.3 154 &£ 1.0 153+ 1.2
Height(cm) 167.7 £ 9. 1597 £ 53 163.1 + 8.2
Weightlkg) 563 + 131 507 £ 7.8 53.2 £ 10.8
BMlikg/m?) 199 + 3.3 19.8 + 27 199 + 3.0
Broca index(%) 91.2 + 146 921 + 127 91.7 = 136
Rohrer index(kg/cm’y* 1183 £ 17.5 1244 £ 176 1218 £ 17.8

Data are shown as mean + SD

%1 p < 0.05 for test comparing means of boys versus girls, using t-test
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BMI 929 el upe} 579 AFTEE 443 472
Table 2. Weight status by measurement criteria N(%)
Boys Girls x(p)
BMi(kg/m®)
Underweight(< 20) 127(58.8) 159(56.6) 2.499
Normal(20 - 25) 74(34.3) 110(39.1) (0.287)
Overweight(> 25} 15( 6.9) 12( 4.3)
Broca index(%)
Underweight( < 90} 117{54.2) 135{48.0) 5.033
Normal(30 - 110) 80(37.0) 130446.3) (©.081)
Overweight(> 110) 19( 8.8) 16( 5.7)
Rohrer index(kg/cm®
Underweight{< 118} 126(58.3) 108(38.4) 19.698
Normal{118 - 149) 78(36.1) 154(54.8) (0.001)
Overweight(>> 149) 12( 5.6) 19{ 6.8)
BMI percentile”
Undenwveight 50(23.1} 72(25.6) 0.620
MNormal 146(67.6} 187{66.6) 0.733)
Ovenweight 19{ 9.3} 22(7.8)

¥’(p): chi-square value(probability}

1) classified as underweight if BMI was below the age- and gender-
specific 15th percentile, and classified as overweight if it was above
85th percentile of the reference population distribution for BMI.

Table 3. Height and weight within weight category when being
grouped on the hasis of percentile value of BMm!"
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Table 4. Time spent on TV-video viewing, PC-video games, PC-
communication and physical activity

Boys Girls p
Physical inactivity(hr/day) 54+ 25 48+ 23 00213
TV-video viewing(hr/day) 34+ 19 3819 (0331
PC-video gamestht/day) 19+ 13 1.3+ 1.0 0.0001
Physical activity
hriweek" 3.7+ 22 22+16 00000
MET-hr/week™ 188 £ 123 103 £ 8.0 0.0000

Data are shown as mean *+ SD

1} estimated of overall leisure physical activity

2y calculated by multiplying the hriweek of the activity by the meta-
bolic cost of that activity as expressed in METs

p: probability for comparison of means of boys versus girls, using t-
test

Table 5. Correlation between BMI and indices of physical activity

Weight category Boys Girls and inactivity”
Heighticm)  Underweight 1649 + 9.8° 1603 + 5.9 Boys Girls
Normal 168.0 + 86"  159.5 + 5.1 Physical activity
Ovenweight 1725 + 6.4° 1592 + 6.3 TV-video viewing 0.04164 0.02422
Weighttkg)  Underweight 46,3 + 7.3° 44.1 + 4.5° PC-video games 0.02722 0.05674
Normal 56.5 + 8.5° 51.3 + 4.9° Physical inactivity
Overweight 81.1 + 184 667 + 10.2° hriweek” - 0.04597 —0.05552
Data are shown as mean =+ 5D MET-hriweek” -0.08567 —0.03475

Different alphabets in the same column are significantly different at
p < 0.05 by Duncan'smultiple range test,

1) classified as underweight if BMI was below the age- and gender-
specific 15th percentile, and classified as overweight if it was above
85th percentile of the reference population distribution for BML.

1) None of the correations were significant, using Pearson's cor-
reation

2) estimated of overall leisure physical activity

3} calculated by multiplying the hr/week of the activity by the meta-
bolic cost of that activity as expressed in METs



BHEREES

34(1) : 39~47, 2001/43

Table 6. Correlation between a index of physical inactivity and a index of activity

Boys Girls
hriweek” MET-hr/week® hrfweek MET-hriweek
TV-video watching -0.13574* —0.15093* -0.15209* -0.11602
PC-video games —0.05850 -0.06266 0.01961 -0.00732
*: p < 0.05 using Pearson's correlation 1) estimated of overall leisure physical activity
2) calculated by multiplying the hriweek of the activity by the metabolic cost of that activity as expressed in METs
Table 7. Energy and macronutrient intake
Boys Cirls
Energy(kcal/day) 24379 £ 608.5 1963.2 & 508.1.4**
Energy intake % for RDA 959 + 348 954 + 307
Carbohydrate{(% of energy) 487 + 177 514+ 157
Fat(% of energy) 334 £ 124 2+ 109
Protein(% of energy) 178+ 56 174 + 5.0
#+x2 p < 0.001 for comparison of means of boys versus girls, using t-test
Table 8. Correlation between energy intake and physical activity
Boys Girls
El % of RDA El % of RDA
TV-video watching -0.06791 -0.06464 0.13242* 0.13271*
PC-video games 0.00930 0.01970 -0.02342 -0.02583
hrfweek” 0.34311*= 0.35668++ 0.05049 0.05090
MET-hrfweek” 0.24377* 0.25682%+* 0.09451 0.09401
8MmiI 0.04209 0.01137 0.02387 0.02061

1. energy intake % of RDA: percentage of energy intake for RDA

#, %%, xxx. p < 0.05, p < 0.01, p < 0.001 using Pearson's correlation

1) estimated of overall teisure physical activity

2) calculated by multiplying the hriweek of the activity by the metabolic cost of that activity as expressed in METs
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Table 9. Energy intake by activity level categorized in quartiles

Boys Girls

Energy intake

o) 1982.9 + 813.1° 1896.1 + 644.1

Q2 24506 + 696.2° 20290 + 653.8

Q3 2706.8 + 768.2° 19353 £ 573.3

Q4 2746.1 + 881.9° 1956.7 = 593.8
% of RDA

Q1 797 £ 330° 920 + 316

Q2 99.9 + 289" 989 = 325

Q3 1102 =+ 3.7 946 + 28.2

Q4 nz2+ 37.0° 953 + 289

Data are shown as mean + 5D % of RDA: percentage of energy
intake for RDA

Q1 has the lowest activity level(hriweek} and Q4 has the highest.
Different alphabets in the same column are significantly different at
p < 0.05 by Duncan's multiple range test.
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