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The Prevalence of Obesity and Underweight in
Adolescents in Incheon Area and the Relationship between
Serum Cholesterol Level and Obesity

Myung Hyun Kim, M.D., Tae Wan Kim, M.D., Young Jin Hong, M.D., Byong Kwan Son, M.D.,
Soo Hwan Pai, M.D.", Kyung Ja Chang, Ph.D.” and Soon Ki Kim, M.D.

Department of Pediatrics, Clinical Pathology', College of Medicine,
Department of Food and Nutrition f, Inha University, Inchoen, Korea

Purpose : The purpose of this study was to investigate the prevalence of obese and underweight
adolescents in Incheon area and to examine the relationship between serum cholesterol level and
obesity, then to assess the nutritional condition of adolescents.

Methods : With a questionnaire regarding their demographic characteristics, blood samples were
obtained from apparently healthy students aged 12 to 24 years by venipuncture at April and May,
2000. We measured the obesity index using standard body weight and the body mass index(BMI)
according to the criteria established by the Korean Pediatric Society in 1998. Obesity was defined
as BMI more than 95 percentile, and underweight less than 15 percentile by age and sex.
Results : A total of 1,456 students(M : F=685:771) aged 12 to 24 years were included in this study.
The prevalence of obesity by standard body weight in adolescents in Incheon were 11.7% : mild
obesity 6.5%, moderate 4.6%, and severe 0.5%. By BMI, the prevalence of obesity was 6.4% in
males and 6.2% in females. In males, the prevalence of obesity in rural areas was 85%, lower than
in urban areas(14.3%). The prevalence of underweight by obesity index was 34.1% in rural areas
and 22.9% in urban areas. In females, the prevalence of obesity was 125% in rural areas and
19.6% in urban areas. There were no significant differences between the two regions(P=0.529). The
prevalence of obesity increased with age till 16.3% of peak prevalence in 16 years of age, and then
decreased. In males, the prevalence of obesity in academic and vocational school were 13.7% and
9.7%, respectively(P=0.116). In females of the academic and vocational school, the prevalence of
obesity was 6.8% and 18.0%, respectively(P=0.001). In obese adolescents, serum total cholesterol
was over 200 mg/dL in 6.2%.

Conclusion : This study revealed that the prevalence of obesity in adolescents was about 12%
and that the prevalence of underweight adolescents was considerably high. We think nutritional
assessment and intervention are warranted for adolescent students. (J Korean Pediatr Soc 2002;
45:174-182)
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Table 2. Prevalence of Obesity according to
Standard Body Weight
Obesity
S No. of
ex subjects  Mild Moderate Severe Total
(20-30%) (30-50%) (=50%) (%)
Male 635 46 30 7 83
6.7)" (4.4) (1.0) (121
Female 771 49 37 1 87
(6.4) (4.8) 0. 113
Total 1,456 % 67 8 170
(6.5) (4.6) 05 117

* .
Numbers in parentheses mean percent

Table 1. Prevalence of Obesity and Underweight according to Standard Body Weight

Sex No. of Underweight Normal wt. Overweight Obesity

subjects Severe(<-20%) Moderate(~20%-< -10%) (-10%-<10%)  (10%-<20%) (>20%)
Male 685 26(3.8)" 160(23.4) 330(48.2) 86(12.5) 83(12.1)
Female 771 16(2.1) 121(15.7) 419(54.3) 128(16.6) 87(11.3)
Total 1,456 42(2.9) 281(19.3) 749(51.4) 214(14.7) 170(11.7)

. .
Numbers in parentheses mean percent
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Fig. 1. Prevalence of obesity and underweight according to standard body weight
by age and sex.
Table 3. Prevalence of Obesity and Underweight according to Standard Body Weight by Age and Sex
Obesity
Age(yr) Sex Ng.‘ Otf Underweight
subjects Mild Moderate Severe Subtotal Total
12 M 80 23(28.8)" 7(8.8) 2(2.5) 1(1.3) 10(12.5) 11( 87)
F 47 25(53.2) 1(2.1) 0 0 1C 2.1)
13 M 36 22(25.3) 6(6.9) 4(4.6) 1(1.1) 11(12.6) 16( 9.5)
F 81 21(25.9) 5(6.2) 0 0 5( 6.2)
14 M 104 41(39.4) 4(3.8) 8(7.7) 0 12(11.5) 19(10.2)
F 32 20(24.4) 3(3.7) 4(4.9) 0 7( 8.6)
15 M 116 32(27.6) 8(6.9) 8(6.9) 0 16(13.8) 29(12.9)
F 109 17(15.6) 7(6.4) 6(5.5) 0 13(11.9)
16 M 139 41(29.5) 12(8.6) 6(4.3) 4(2.9) 22(15.8) 50(16.3)
F 167 20(12.0) 12(7.2) 15(9.0) 1(0.6) 28(16.8)
17 M 125 19(15.2) 7(5.6) 1(0.8) 1(0.8) 9( 7.2) 31(11.4)
F 148 14( 9.5) 12(8.1) 10(6.8) 0 22(14.9)
>18 M 35 8(22.9) 2(5.7) 1(2.9) 0 3( 86) 14( 8.1)
F 137 20(14.6) 9(6.6) 2(1.5) 0 11(8.1)

. .
Numbers in parentheses mean percent
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Table 4. Mean Body Mass Index according to Age AR F7ksta Jded, ¥Rkt Jade axd@F A
and Sex W 5 Aelwe] zvld] WS MR FAlv}
Mean BMI Pt

Age(yr) .

Male Female Zrof HIRE o] FAS WstE Ho] HviEd
12 20.1 186 2 A2 oA e] H|RE o]Fkgo] 1984 Al 11
13 20.6 20.3 9%, AR} 8% AR Zlo] 1988 WAk 14%, A 9% =
14 20.5 20.7 By 1041;}15 w3 e wk gHEE 174 AlolE
15 214 21.7
16 918 991 gom g 19915 19951 Atele] H|nk:E Fo]
17 217 293 & ¥ JAY Ag 1919 %E 165%9014 1995
18 22,0 21.1 dEdlE 18%= duitt Frhehs FAE nank?,
Mean 5D 212735 2149 Aol odlolst HadEe] wwhe A9lo] o]

Table 5. Prevalence of Obesity and Underweight in Male according to Body Mass Index

Age(yr) No. of patients  <5th %(No) 5-15th %(No) 15-84th %(No) 85-94th %(No)  >95th %(No)

12 80 0 7.5( 6) 68.7( 55) 16.3( 13) 7.5( 6)
13 86 1.2C 1D 7.0( 6) 76.7( 66) 81C 7 7.0( 6)
14 104 29( 3) 11.5(12) 67.3( 70) 9.6( 10) 8.7( 9)
15 116 35(4) 26(3) 68.1( 79) 19.8( 23) 6.0C 7)
16 139 22(3) 7.2(10) 65.5( 91) 18.7( 26) 6.5( 9)
17 125 32(4) 5.6( 7) 69.6( 87) 18.4( 23) 32(4)
=18 35 11.4(C 4) 8.6( 3) 54.3( 19) 17.1C 6) 8.6( 3)
Total 685 2.8(19) 6.9(47) 68.2(467) 15.8(108) 6.4(44)

Table 6. Prevalence of Obesity and Underweight in Female according to Body Mass Index

Agelyr) No. of patients  <5th %(No) 5-15th %(No)  15-84th %(No) 85-94th %(No) >95th %(No)

12 47 21C 1) 6.4( 3) 82.9( 39) 4.3( 2) 4.3( 2
13 81 2.5( 2) 3.7(°3) 79.0( 64) 11.1C 9) 3703
14 82 2.4( 2) 4.9( 4) 79.3( 65) 85( 7) 49( 4
15 109 0.9( 1) 3.7( 4) 67.9( 74) 21.1( 23) 6.4( 7
16 167 1.2( 2) 7.2(12) 70.6(118) 9.6( 16) 114(19)
17 148 1.4( 2) 2.7( 4) 64.2( 95) 24.3( 36) 7.4(11)
>18 137 6.6( 9) 5.8( 8) 74.5(102) 11.7¢ 16) 5(2)
Total 771 2.5(19) 4.9(38) 72.3(557) 14.1(109) 6.2(48)
Table 7. Prevalence of Obesity and Underweight by Area and Sex
Underweight Obesity
Normal(%) Overweight(%)
Severe(%) Moderate(%) Mild(%) Moderate(%)  Severe(%)

Male

Rural(258) 8(3.1) 80(31.0) 121(46.9) 27(10.5) 10(3.9) 9(3.5) 3(1.1)

Urban(427) 18(4.2) 80(18.7) 209(49.0) 59(13.8) 36(8.4) 21(4.9) 4(1.0)

Total(685) 26(3.8) 160(23.4) 330(48.2) 86(12.5) 46(6.7) 30(4.4) 7(1.0)
Female

Rural(312) 7(2.3) 54(17.3) 167(53.5) 45(14.4) 17(5.5) 21(6.7) 1(0.3)

Urban(459) 9(2.0) 67(14.6) 252(54.9) 83(18.0) 32(7.0) 16(3.5) 0(0.0)

Total(771) 16(2.1) 121(15.7) 419(54.3) 128(16.6) 49(6.4) 37(4.8) 1(0.1)




Table 8. Prevalence of Obesity by Kinds of School
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Sex School NO? of Obesity (%)
subjects Mild Moderate Severe Total
Male Academic school 417 29(7.0) 25(6.0) 3(0.7) 57(13.7)"
Vocational school 269 17(6.3) 5(1.9) 4(1.5) 26( 9.7)
Female Academic school 461 21(4.6) 9(2.0) 1(0.2) 31( 6.8)
Vocational school 310 28(9.0) 27(8.7) 1(0.3) 56(18.0)

. .
Numbers in parentheses mean percent

Table 9. Relationship between Obesity and Serum Cholesterol Level

Male(n=671)

Female(n=749) Total(n=1,420)

Cholesterol

(mg/dL) Non-obese Obese Non-obese Obese Non-obese Obese
n=590(%) n=81(%) n=668(%) n=81(%) n=1258(%) n=162(%)

=200 12(2.0) 2( 2.5) 49( 7.3) 8( 9.9) 61( 4.8) 10( 6.2)"

170-200 56(9.5) 13(16.0) 157(23.5) 23(28.4) 213(16.9) 36(22.2)

*P=0.0001
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Table 2. Prevalence of Obesity according to
Standard Body Weight
Obesity
S No. of
ex subjects  Mild Moderate Severe Total
(20-30%) (30-50%) (=50%) (%)
Male 635 46 30 7 83
6.7)" (4.4) (1.0) (121
Female 771 49 37 1 87
(6.4) (4.8) 0. 113
Total 1,456 % 67 8 170
(6.5) (4.6) 05 117

* .
Numbers in parentheses mean percent

Table 1. Prevalence of Obesity and Underweight according to Standard Body Weight

Sex No. of Underweight Normal wt. Overweight Obesity

subjects Severe(<-20%) Moderate(~20%-< -10%) (-10%-<10%)  (10%-<20%) (>20%)
Male 685 26(3.8)" 160(23.4) 330(48.2) 86(12.5) 83(12.1)
Female 771 16(2.1) 121(15.7) 419(54.3) 128(16.6) 87(11.3)
Total 1,456 42(2.9) 281(19.3) 749(51.4) 214(14.7) 170(11.7)

. .
Numbers in parentheses mean percent
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Agelyears) Age(years)
Fig. 1. Prevalence of obesity and underweight according to standard body weight
by age and sex.
Table 3. Prevalence of Obesity and Underweight according to Standard Body Weight by Age and Sex
Obesity
Age(yr) Sex Ng.‘ Otf Underweight
subjects Mild Moderate Severe Subtotal Total
12 M 80 23(28.8)" 7(8.8) 2(2.5) 1(1.3) 10(12.5) 11( 87)
F 47 25(53.2) 1(2.1) 0 0 1C 2.1)
13 M 36 22(25.3) 6(6.9) 4(4.6) 1(1.1) 11(12.6) 16( 9.5)
F 81 21(25.9) 5(6.2) 0 0 5( 6.2)
14 M 104 41(39.4) 4(3.8) 8(7.7) 0 12(11.5) 19(10.2)
F 32 20(24.4) 3(3.7) 4(4.9) 0 7( 8.6)
15 M 116 32(27.6) 8(6.9) 8(6.9) 0 16(13.8) 29(12.9)
F 109 17(15.6) 7(6.4) 6(5.5) 0 13(11.9)
16 M 139 41(29.5) 12(8.6) 6(4.3) 4(2.9) 22(15.8) 50(16.3)
F 167 20(12.0) 12(7.2) 15(9.0) 1(0.6) 28(16.8)
17 M 125 19(15.2) 7(5.6) 1(0.8) 1(0.8) 9( 7.2) 31(11.4)
F 148 14( 9.5) 12(8.1) 10(6.8) 0 22(14.9)
>18 M 35 8(22.9) 2(5.7) 1(2.9) 0 3( 86) 14( 8.1)
F 137 20(14.6) 9(6.6) 2(1.5) 0 11(8.1)

. .
Numbers in parentheses mean percent
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Table 4. Mean Body Mass Index according to Age AR F7ksta Jded, ¥Rkt Jade axd@F A
and Sex W 5 Aelwe] zvld] WS MR FAlv}
Mean BMI Pt

Age(yr) .

Male Female Zrof HIRE o] FAS WstE Ho] HviEd
12 20.1 186 2 A2 oA e] H|RE o]Fkgo] 1984 Al 11
13 20.6 20.3 9%, AR} 8% AR Zlo] 1988 WAk 14%, A 9% =
14 20.5 20.7 By 1041;}15 w3 e wk gHEE 174 AlolE
15 214 21.7
16 918 991 gom g 19915 19951 Atele] H|nk:E Fo]
17 217 293 & ¥ JAY Ag 1919 %E 165%9014 1995
18 22,0 21.1 dEdlE 18%= duitt Frhehs FAE nank?,
Mean 5D 212735 2149 Aol odlolst HadEe] wwhe A9lo] o]

Table 5. Prevalence of Obesity and Underweight in Male according to Body Mass Index

Age(yr) No. of patients  <5th %(No) 5-15th %(No) 15-84th %(No) 85-94th %(No)  >95th %(No)

12 80 0 7.5( 6) 68.7( 55) 16.3( 13) 7.5( 6)
13 86 1.2C 1D 7.0( 6) 76.7( 66) 81C 7 7.0( 6)
14 104 29( 3) 11.5(12) 67.3( 70) 9.6( 10) 8.7( 9)
15 116 35(4) 26(3) 68.1( 79) 19.8( 23) 6.0C 7)
16 139 22(3) 7.2(10) 65.5( 91) 18.7( 26) 6.5( 9)
17 125 32(4) 5.6( 7) 69.6( 87) 18.4( 23) 32(4)
=18 35 11.4(C 4) 8.6( 3) 54.3( 19) 17.1C 6) 8.6( 3)
Total 685 2.8(19) 6.9(47) 68.2(467) 15.8(108) 6.4(44)

Table 6. Prevalence of Obesity and Underweight in Female according to Body Mass Index

Agelyr) No. of patients  <5th %(No) 5-15th %(No)  15-84th %(No) 85-94th %(No) >95th %(No)

12 47 21C 1) 6.4( 3) 82.9( 39) 4.3( 2) 4.3( 2
13 81 2.5( 2) 3.7(°3) 79.0( 64) 11.1C 9) 3703
14 82 2.4( 2) 4.9( 4) 79.3( 65) 85( 7) 49( 4
15 109 0.9( 1) 3.7( 4) 67.9( 74) 21.1( 23) 6.4( 7
16 167 1.2( 2) 7.2(12) 70.6(118) 9.6( 16) 114(19)
17 148 1.4( 2) 2.7( 4) 64.2( 95) 24.3( 36) 7.4(11)
>18 137 6.6( 9) 5.8( 8) 74.5(102) 11.7¢ 16) 5(2)
Total 771 2.5(19) 4.9(38) 72.3(557) 14.1(109) 6.2(48)
Table 7. Prevalence of Obesity and Underweight by Area and Sex
Underweight Obesity
Normal(%) Overweight(%)
Severe(%) Moderate(%) Mild(%) Moderate(%)  Severe(%)

Male

Rural(258) 8(3.1) 80(31.0) 121(46.9) 27(10.5) 10(3.9) 9(3.5) 3(1.1)

Urban(427) 18(4.2) 80(18.7) 209(49.0) 59(13.8) 36(8.4) 21(4.9) 4(1.0)

Total(685) 26(3.8) 160(23.4) 330(48.2) 86(12.5) 46(6.7) 30(4.4) 7(1.0)
Female

Rural(312) 7(2.3) 54(17.3) 167(53.5) 45(14.4) 17(5.5) 21(6.7) 1(0.3)

Urban(459) 9(2.0) 67(14.6) 252(54.9) 83(18.0) 32(7.0) 16(3.5) 0(0.0)

Total(771) 16(2.1) 121(15.7) 419(54.3) 128(16.6) 49(6.4) 37(4.8) 1(0.1)




Table 8. Prevalence of Obesity by Kinds of School
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Sex School NO? of Obesity (%)
subjects Mild Moderate Severe Total
Male Academic school 417 29(7.0) 25(6.0) 3(0.7) 57(13.7)"
Vocational school 269 17(6.3) 5(1.9) 4(1.5) 26( 9.7)
Female Academic school 461 21(4.6) 9(2.0) 1(0.2) 31( 6.8)
Vocational school 310 28(9.0) 27(8.7) 1(0.3) 56(18.0)

. .
Numbers in parentheses mean percent

Table 9. Relationship between Obesity and Serum Cholesterol Level

Male(n=671)

Female(n=749) Total(n=1,420)

Cholesterol

(mg/dL) Non-obese Obese Non-obese Obese Non-obese Obese
n=590(%) n=81(%) n=668(%) n=81(%) n=1258(%) n=162(%)

=200 12(2.0) 2( 2.5) 49( 7.3) 8( 9.9) 61( 4.8) 10( 6.2)"

170-200 56(9.5) 13(16.0) 157(23.5) 23(28.4) 213(16.9) 36(22.2)

*P=0.0001
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