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( Abstract )

Factors Influencing Hypertension in Children and Adolescents

Jo Min Seo, Han Jae Kyung, Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives

This study was performed to investigate the effects of obesity, food, physical activity and stress on blood

pressure changes for children and for adolescents.

Methods

The participants were the first and the fourth grade elementary school students and the first grade of middle

school students. They were asked to measure the blood pressure, height, weight and were asked to complete

questionnaires.

Results

The systolic and diastolic blood pressure of male was significantly higher than that of female and the

prevalence of hypertension among the first and the fourth grade elementary school students and the first grade
of middle school students were 15.6%, 13.6%, and 7.8%, respectively. Height, weight and body mass index
(BMI) were highly correlated with the level of blood pressure. However, food, and physical activity, stress and

depression were poorly correlated with the level of blood pressure.

Conclusions

This study proved that blood pressures in children and in adolescent were closely related with obesity, sex,

and height.
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Table 1. Children's Mean Blood Pressure by Age and Gender

Systolic pressure(mmHg)

Diastolic pressure(mmHg)

Age Boys Boys Girls
8 year 108.0£12.2 106.9£11.3 68.719.3 68.0+7.3
11 year 107.6£11.6 107.4+10.0 68.3+8.7 68.3+7.2
14 year 111.5£13.0 108.1£11.5 66.9£7.6 66.2£8.8

Mean+SD

Table 2. Correlation Coefficients between Blood Pressure and BMI, Weight, and Height

Systolic pressure

Diastolic pressure

Age BMI Height Weight BMI Height Weight
8 year 0.130%* 0.106* 0.145%* 0.131* 0.087 0.134*
11 year 0.329%* 0.135%* 0.314%* 0.246%* 0.065 0.2217%*
14 year 0.409%* 0.287%* 0.454%* 0.268% 0.167%* 0.290%*

*#P<0.01, *P<0.05 by Pearson correlation
BMI : Body Mass Index
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Table 3. Comparison of the Normal, Overweight, and Obese Group for the Systolic and Diastolic Pressure

Obese index Normal 85 >BMI Overweight 85 <BMI <95 Obesity BMI>95 P-value*
Systolic 8 year 107.0£11.8 111.4+10.7 111.4+11.8 0.067
pressure 11 year 106.5+10.2 115.6x12.4 117.4%11.1 0.000
(mmHg) 14 year 108.4+11.7 116.8+12.1 121.1412.8 0.000
Diastolic 8year 68.148.5 70.6+7.8 70.746.1 0.163
pressure 11 year 67.748.0 73.4+9.7 72.4+6.8 0.000
(mmHg) 14 year 66.0+8.2 69.4+6.4 715476 0.000
*P-value by ANOVA
Table 4. Percentile of Normal Blood Pressure, Prehypertension and Hypertension by Age Group
Normal BP Prehypertension Hypertension
90% >SBP or DBP 90% <SBP or DBP<95% SBP or DBP>95%
Age N(%) N(%) N(%)
8 year 26%75.1%) 33(9.2%) 56(15.6%)
11 year 364(75.2%) 54(11.2%) 66(13.6%)
14 year 443(87.9%) 19(3.8%) 39(7.8%)

SBP : Systolic Blood Pressure, DBP : Diastolic Blood Pressure
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Table 5. Correlation Coefficients between Level of Blood Pressure and Selected Food

Milk Vegetable Fast food
Age X2
Level of BP Yes No Yes No Yes No
Nogmal 225 36 189 72 32 225
(86.2%) (13.8%) (72.4%) (27.6%) (12.5%) (87.5%)
8 year PreHINP 26 5 26 5 2 27 s
(83.9%) (16.1%) (83.9%) (16.1%) (6.9%) 93.1%)
LINP 52 4 44 12 9 44
(92.9%) (7.1%) (78.6%) (21.4%) (17.0%) (83.0%)
270 85 233 118 66 287
Normal
(76.1%) (23.9%) (66.4%) (33.6%) (18.7%) (81.3%)
37 14 36 16 7 45
H year PreHNP (72.5%) 27.5%) (69.2%) (30.8%) (13.5%) (86.5%) *
HNP 47 17 42 21 9 53
(73.4%) (26.6%) (66.7%) (33.3%) (14.5%) (85.5%)
334 9 269 157 37 388
Normal
(77.9%) (22.1%) (63.1%) (36.9%) (8.7%) 91.3%)
14 4 13 5 2 14
14 year PreHNP ns
(77.8%) (22.2%) (72.2%) (27.8%) (12.5%) (87.5%)
LINP 23 15 24 14 2 36
(60.5%) (39.5%) (63.2%) (36.8%) (5.3%) (94.7%)
Normal BP : 90% >SBP or DBP, PreHNP ; Prehypertension : 90% <SBP or DBP
<95%, HNP ; Hypertension : SBP or DBP>95%
ns : not significant
Table 6. Correlation Coefficients between Level of Blood Pressure and Physical Activities
Playing game Watching TV
Age X2
Level of BP Yes No Yes No
18 239 98 163
Normil (7.0%) 93.0%) (37.5%) 62.5%)
1 29 12 18
§ year PretiNe (33%) 96.79%) (40.0%) (60.0%) »
5 49 22 32
HNP (9.3%) (90.7%) (40.7%) (59.3%)
Normal 38 316 151 206
(10.7%) (89.3%) (42.3%) (57.7%)
11 year PreHNP 6 46 14 38 ns
(11.5%) (88.5%) (26.9%) (73.1%)
6 58 29 35
HNP (9.4%) (90.6%) (45.3%) (54.7%)
91 335
Normal (21.4%) (78.6%)
14 year PreHNP 4 12 ns
(25.0%) (75.0%)
8 29
HNP (21.6%) (78.4%)

Normal BP : 90% >SBP or DBP, PreHNP ; Prehypertension : 90%<SBP or DBP<95%, HNP ; Hypertension
: SBP or DBP>95%
ns : not significant
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Table 7. Correlation Coefficients between Level of Blood Pressure and Depression and Stress

Stress Depression
Age 0 1 2 X2 0 1 2 X2
210 44 5 241 11 3
Normal ®1.1%) (17.0%) (1.9%) (94.5%) (4.3%) (1.2%)
. PrcINP 25 4 1 27 2 0
ear 1e. ns ns
Y (83.3%) (13.3%) (3.3%) 93.1%) (6.9%) 0.0%)
NP 37 13 3 49 4 1
(69.8%) Q45% (7% (90.7%) (7.4%) (1.9%)
276 70 8 326 21 7
Normal
(78.0%) 198%)  (23%) 92.1%) (5.9%) 2.0%)
36 13 2 40 11 1
1 PreHNP
year e (70.6%) 2.5%) (3.9%) w (76.9%) 21.2%) (1.9%) "
47 13 3 58 3 1
HNE (74.6%) 20.6%)  (4.8%) 93.5%) (4.8%) (1.6%)
276 124 24 336 S8 14
Normal
o (65.1%) (29.2%) (5.7%) (82.4%) (14.2%) (3.4%)
14 PreHINP 12 b} 0 12 3 2
year e (70.6%) (29.4%) 0.0%) e (70.6%) (17.6%) (11.8%) ®
24 10 3 31 4 1
HNE (64.9%) Q7.0%  (81%) (86.1%) (11.1%) (2.8%)

Normal BP : 90% >SBP or DBP, PreHNP ; Prehypertension : 90% <SBP or DBP<95%, HNP ; Hypertension

: SBP or DBP>95%
ns : not significant
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