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Prevalences of Hypertension and Obesity of Children in Kangnung

Kim, Hyeon Ah + Kim, Eun Kyung
Department of Food Science, College of Industry, Kangnung National University, Kangwondo, Korea

ABSTRACT

Prevalences of hyperiension and obesity of primary school children in Kangnung were investi-
gated, and the correlations between blood perssure and measured anthropometry were also
studied to identify the factors that influence on blood pressure. 1,164 children (602 boys and
562 girls) from five elementary schools were chosen for this study. Anthropometric measureme-
nts were taken for blood pressure, body weight, height, triceps skinfold, and circumferences
of chest and arm. Data of family history of hypertension were obtained by means of prepared
questionnaires. Prevalences of hypertension were 3.3% in boys and 3.1% in girls. The group
with elevated blood perssure had relatively a greater frequency of familial hypertension and
significantly higher mecan body weight and obesity index. The prevalence of obesity was defined
as percentage of children whose raics of current weight to standard weight for height and
sex in Korean children were more than 120%. Prevalence of obesity were 163% in boys,
103% in girls. There were significantly positive correlations between blood pressure and various
obesity index. These findings clearly revealed the influences of above-average weight and familial
hypertension on blood pressure. These results suggest that children with familial hypertension
shoud bc avoid excess adiposity and be measured blood pressure regularly.

KEY WORDS : blood pressure - anthropometric measurement * obesity - family history - child
hypertension.
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Table 1. Distribution of total subjects by age and

5EX
Sex Boys Girls Total
Age
(yrs) No. (%) No. (%) No. (%)
6 83 ( 7.1) 87 (7.5) 170 ( 14.6)
7 91 (7.8) 83 (7.1) 174 ( 14.9)
8 99 ( 8.5) 86 ( 7.4) 185 ( 15.9)
9 82 ( 7.0) 88 ( 7.6) 170 ( 14.6)
10 118 (10.2) 121 (10.4) 239 ( 20.6)
11 129 (11.1) 97 ( 8.5) 226 ( 19.4)

Towl 602 (51.7) 562 (43.3) 1164 (100.0)
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Table 2. Blood pressure values of the elemenlary
school children

Blood Boys Girls
Age Mean* 8D Meant $D
& Pressure
(yrs) (mmHg) (mmHg)
6  SBPV 92.7+ 9.9 89.04 9.4*
DEP? 549+ 6.7 53.4% 6.6
7 SBP 944+ 9.9 9l.2+ 7.7*%
DBP 57.2+ 6.6 5431+ 5.4%%
& SBP 95.8+ 12.1 94,41 10.1
DBP 588+ 8.2 574t 7.0
g SBP 98.81+ 10.3 98.6+ 10.7
DBP 60.6+ 7.8 59.3% 8.3
10 SBP 1004+ 99 102.2+10.1
DBP 63.1+ 7.3 63.2+ 9.3
11 SBP 104.5+ 12.7 105.0+11.9
DBP 624+ 8.9 634t 8.6

1) Systolic blood pressure

2) Diastolic blood pressure

Significantly different between boys and girls a
@ <70.05

*p<005 T p<0.01
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Table 3. 50, 90, 96 Percentle of systolic and diastolic blood pressures according to age & sex

Sex Bovs Girls
BP SBPY _DBPFY SBP DBP
Agze“'e““les 50 90 95 50 90 95 50 90 9 56 90 95
6 82 108 110 34 60 64 90 100 104 54 60 64
7 94 110 110 56 68 70 90 102 104 54 60 64
8 96 110 120 58 68 74 94 103 110 50 66 68
9 100 110 120 60 70 72 100 110 116 58 70 74
10 100 114 120 62 74 76 102 116 120 60 76 80
11 104 122 124 62 74 76 W04 120 124 62 74 80
Unit | mmlHg

1) Systchic blood pressure
2) Diastolic blood pressure
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Table 4. Prevalence of hypertension of children by age and sex

Sex Boys Girls Totl
Age Normal? High?  High? Normal  High High Normal  High High
BP Normal BP BP Normal BP BP Normal BP
6 8§1(97.6) 1(C 12) 1(1.2) 86(98.8) 1(12) 0(0.0) 167(98.2) 2( 1.2) 1(0.6)
7 86(94.5) 5( 55)  000.0)  83(100) 0 0.0)  000.0)  169(97.1) 5( 2.9) 0(0.0)
8 89(89.8) 5( 51)  5(51)  82(954) 2( 23)  2(23)  171(92.4) 7( 58) 7(3.8)
a 76(92.7) 1 12)  5(6.1)  81(92.1) 5( 8.4)  4(4.5)  157(923) 4a( 2.4) 9(5.3)
10 110095.2)  5( 42)  3(2.6) 102(843) 18(10.7)  6(5.0)  212(88.7) 18( 7.5) 9(3.8)
11 105(81.4) 18(14.0)  6(4.6) 82(84.5) 11(11.8)  4(42)  187(82.8) 29(12.8) 10(4.4)
Total  547(90.9) 35( 58) 20(3.3) 516(91.8) 30( 55) 16(2.9) 1063(91.3) 65( 5.6) 36(8.1)

These percentiles are values by reference data in Task Force Report

1) SBP<C90th percentile and DBP<90th percentile

2) 90th percentile<ZSBP<95th percentile and/or 90th percenulc=<DBP< 95th percentle
3) SBPz=95th percenile and/or DBPz95th percentile
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Table 5. Frequency of family history by blood pressure group

Sex Boys Girls Towal
Croup Group Group Group Group Group Group Group Group Group Toul

FH 1 1 11 1 il 1 1 11 111
FH(—) N 298 27 29 220 21 24 448 48 58 549
(%) (728) (7500 (69.1) (6900 (700 (5.0 (709 (71.6) (3589 (69.6)
FH(+) N 85 10 13 99 9 24 184 19 37 240
(%) (272) (2700 (309 (51.00 (300 (500 (29.1) (284) (41.1) ( 304)
Subtotal 13 37 49 519 30 18 632 67 90 789
(100.0) (100.0) (100.0)  (100.0) (100.0) (100.0)  (100.0) (100.0) (100.0) (100.0)

Paest 2£=0273 dR=2 p=0872 x¥=6.92 df=2 p=0.081 =550 df=2 p=0.064

FH(~) : No family history
FH(+) © With family history

These percentiles are values by blood pressure according to age and sex in kangnung
Group 1. SBP<C90th percentile and DBP<90th percentle
Group 1T 90th percentile=_SBP<(95th percentle and/or 90th percentle=<DBP<95th percentile

Group IIL:
a . Degree of freedom
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. 1. Frequency of family history(FH) by blood pres-
sure groups.
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Table 6. Anthropometric measurement of the children by age and sex
Age Boys Girls
Sex
(yrs) skinfold Chest Arm Skinfold Chest Arm
Weight Height of triceps  circum cdrcumn Weight  Heignt  of wiceps  circum  circum
-lercnce ference ference -ference
(kg (em)  (mm) (cm) (em) (ke) () (mm) (em) (cm)
223 1187 7.0 57.7 17.9 21.6 118.2 6.9 56.4 17.1
6 +43 450 +25 4.2 +23 t3.5 +54 t2.5 i 4.2 t1.6
(108.6) (102.1) (102.7) (110.0)  (102.4) (108.5)
25.1 124.1 6.4 60.6 18.1 23.8 125.0 7.0 58.5 18.0
7 +4.2 *4.6 9.3 +46 T2.1 £29 +49 +2.0 +3.2 T1.4
(112.7) (103.1) (105.2) (112.3)  (10%.0) (104.8)
28.3 1303 7.4 63.0 19.2 27.8 129.5 8.4 62.6 19.3
8 +52 55 2.7 +47 T 2.6 +4.8 5.1 28 +5.1 +2.1
(116.9) (105.7) (106.2) (118.4)  (108.7) (108.5)
31.9 1847 8.7 66.2 20.1 30.2 134.1 8.5 64.8 19.9
9 6.7 t4h4 + 350 T 6.3 +2.8 *+ 6.7 6.7 + 2.7 + 6.9 +2.7
(119.6) (108.2) (108.2) (115.8) (108.1) (108.7)
545 1405 8.1 68.4 20.2 34.7 141.1 8.9 67.9 20.5
10 +£68 *54 +238 + 6.4 +27 t6.9 + 6.6 +24 + 58 +24
(116.9) (103.9) (108.6) (118.7)  (104.1) (110.2)
599 1457 8.9 72.4 22.2 39.4 146.5 9.1 71.9 21.7
11 7.7 64 +29 +6.8 £3.1 79 +6.7 +2.6 £6.7 +23
(123.1) (105.8) (111.2) (117.4) (108.3) (112.0)
( ) Percentage (o the Korean standard

Values are mean®t SD
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wEE FaEdole] MAY TERAFTL o)L
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Table 7. Prevalence(%) of overweighl and obesity
by obesity index

Group Overweight Obesity
Agd~Sex Boys Girls Boys Girls
6 15.3 15.8 7.2 6.9
7 9.3 13.2 154 3.6
3 14.1 20.9 12.1 12.8
9 23.2 15.9 19.5 14.8
10 16.1 18.2 16.1 8.3
11 22.5 13.4 24.0 15.5
Total 16.8 16.0 16.3 10.3

Obesity Index= (current weight/ideal weight) X 1006
Ideal Weight=weight for sex and height by Korean
standards

olgled, HlwE7} 110%0]4¢
i 27t 168% 9 160% 8 A
oo}

8% <o} 10.83%
A5 d&e
FAFE dlold obgel HE(de}l 26.8%,
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geut ojfg} %LHOM‘E H 2dze), AT7akd
AL GpFe Hd Fhdo FAGE F7}
A vt sH T olE g vyle] EF) BT
Hag vEG, g, 284 285 4T A
ooz g% Aed FEES wolv I¥Y
Aele nH g, soirwrEe Ay ¢ 4EH
Z71A 2 ¢8R F Yk UG TRIHY
sjaro] A3 o FHTh

6. BT} b|atnte| 2HA|

2 ATEAEe €9EEI 4 udd 2R
A g A, AF R T AR HEGE
Table 8ol JERASITE o1& Al 4w Ho 4
He g BF FoHQ Aozt giddth ol

Al 4T (Group 1 Group II, Group nDef g
57 4 o)9tr] Y4 BTG-S 95.1/57. 4mmidg,
106.6/67.2mmHg, 115.6/71.6mmHg0 19108, ool

= 94.2/56.5mmHg, 108.1/67.3romHg, 115.6/71.2
mmHg® @1 25 4 groupZte] ol #¢l Ao &

Table 8. Anthropormnetnc values by blood pressure(BP) groups

Sex Boys Girls
Measuré=.Group
Group I GroupIl Groupllt Group I GroupIL Grouplll

ment

Agelyrs) 8.8+ 1.7 85t 18 8.5+ 1.9 8.7+ 1.7 8.8+ 1.9 8.5+ 1.7
$BPY (mmHg) 95.1% 9.5* 106.6% 0.4 1156+ 95 942+ 95° 1081+ 8§45 112.7%11.3¢
DBP2 (mmHg) 57.4% 6.3% 67.2% 55" 71.6% 8.4 56.5+ 6.5°  67.3% 7.8» 719+ o7
Height(cm) 133.4+ 106 1862+ 11.2  133.7+11.2 132.5£11.4 18401123 1356+ 1138
Weight(kg) 303+ 7.8% 34.71£102%  843L 115 204F 7.6 32311040 343%£11.3"
Chest” (am) 648+ 6.8% 67.5% 8.4P¢  §91+£10.8° 634+ 68% 675k 104" 6331 10.5°
Arm®"(cm) 194+ 2.7 218+ 3.5% 213+ 4.1 1931 247 201% 82 211+ 36
Triceps® (mm) 75L 262 89% 33% 94t 56 80+ 2.5° 85+ 298  ga+ g3b
BMI (kg/m?) 16.8+ 23 183+ $.1° 188+ 5.8°  164% 2.0° 17.5% 3.8h 182+ 354c

1) Systolic blood pressure

2) Diastolic blood pressure

3) Chest circumference

4) Mid-upper arm drcumference
5) Triceps skinfold thickness

Values are meant SD. Means without the same superscript letters within the samc column are significanily

different at p<{0.05
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ficient) & —T’-?S]-‘}:it:]-.
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AE:He 2+ r=0.58, r=0522 ©$ F¢H
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Table 9. Partial correlation studies :  Influence of
Weight(X2), Height(Xa), Age(Xs)and Tn-
ceps skinfold(Xs) In the carrelation of blood
pressure(X;) with themn

Varibles SBP DBP
% r %

T 0.58 0.52

flas 032 4438 025 519
Tgs 034 413 038 269
Tos 046 207 045 135
T 0.52 0.48

. 004 923 0.08 853
Yyad 035 327 030 375
Tis5 0.43 17.3° 0.42 12.5
T 0.41 0.39

Fias 0.00 1000 0.04 897
Tias —0.07 1000 ~0.04  100.0
Tias 034 17.1 035 154
s 0.40 0.31

5o 007 825 —0.08  100.0
Tios 027 325 015 516
T2 083 175 022 290

Ti2, Tig T4, T s=simple correlation coefficient
(Cs)
T128 Ti24, T12s ect=patal correlaton cofficient(Cp)
after removal of variable X, X and Xs, respecd-
vely

=percent variation(difference between C; and Cp)
of r after removal of the corresponding variable
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Table 10. Corelation coefficients between blood pressure and other varables

SBP DBP Weight of boy Weight of girl
Weight of father 0.109%* 0.063 0.253%%* 0.146%*
Weight of mother 0.096* 0.140"* 0.349™** 0.272%%*

#p<0.01  *** p<0.001

Q4] Munoz 59 218 Caracasd 7 AZVe] g
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