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Effects of Growth Plate Stimulation Machine on Height Change in Human Body

Choon-Nam Cho' and Jae-Sin Myung?

! Department of Electric Engineering, Korea Polytechnic Colleges (Hongseong Campus), Hongseong 32244, Korea
2 Growth and Development Institute, Gyeonggi University, Ansan 15301, Korea

(Received July 2, 2021; Revised July 8, 2021; Accepted July 8, 2021)

Abstract: Recently, as interest in appearance has increased, various studies on treatment method for short stature are being
conducted. In this study, the effect of growth plate stimulation on the height growth of children and adolescents was studied. As
a result of pre- and post-analysis of the experimental group, it was confirmed that the difference in average height according to
growth plate stimulation was relatively large. In addition, in the results of analyzing the effects of demographic factors on the
height growth of the experimental group and the control group, weight showed the greatest influence on height growth among
the demographic factors affecting the height growth of the experimental group. The effect on the height growth of the control
group was found to have an effect in the order of age, weight, and father’s height. The difference in height changed post-mortem

between the experimental group and the control group was 1.10 cm for 3 months, and the difference was the result of growth

plate stimulation. It was confirmed that growth plate stimulation had a significant effect on the height change of children and

adolescents, except for weight, which is a common factor of height change in the experimental and control groups. Therefore, it

is expected that it can be used as a treatment method for short stature.

Keywords: Short stature, Height growth, Child and adolescents, Growth plate stimulation machine, Growth hormone
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Fig. 2. Growth plate stimulation exercise device and stimulation site.
(a) Cross-sectional view of the main part of the growth plate
stimulation exercise device, (b) an enlarged view, (c) example of knee
Fig. 1. Growth plate stimulation device. (a) Cross-sectional view of the  operation of growth plate stimulation exercise device, and (d) ankle
growth plate stimulation device and (b) enlarged view of sectional. operation example of growth plate stimulation exercise device.
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Table 1. Demographic features (general information of research participants).

Division V%)

Experimental group Control group Sub total

Male 6 (40.0) 9 (60.0) 15 (50.0)

Gender Female 9 (60.0) 6 (40.0) 15 (50.0)
Total 15 15 30

9 2 (13.3) 4(26.7) 6(20.0)

10 1(6.7) 3(20.0) 4 (13.3)

11 1(6.7) 1(6.7) 2 (6.7)

Age 12 3(20.0) 2(13.3) 5(16.7)

13 7 (46.7) 2 (13.3) 9(30.0)

14 1(6.7) 3(20.0) 4 (13.3)
Total 15 15 30

First 6 (40.0) 6 (40.0) 12 (40.0)

Order of Second 7 (46.7) 7 (46.7) 14 (46.7)

birth Third or more 2(13.3) 2(13.3) 4(13.3)
Total 15 15 30

a) Drugs Have experience 0 1(6.7) 1(3.3)

& No experience 15 (100) 14 (93.3) 29 (96.7)
Foods Total 15 15 30

Bed 13 (86.7) 13 (86.7) 26 (86.7)

Mainly sleeping place Floor 2(3.3) 2(3.3) 4(13.3)
Total 15 15 30

% a) Within the last 3 months experience of taking growth -related drugs/foods

Table 2. Demographic features (The height of the parents and the height of the study participant measured before the start of the study).

MeanStandard Deviation)

Division
Experimental group Control group Sub total
Father 174.6 (4.35) 174.2 (6.17) 174.4 (5.25)
Parent's average height (cm) Mother 161.6 (5.38) 160.7 (5.81) 161.2 (5.52)
Average height 168.10 167.45 167.80
Average height measured before start (cm) 152.6 (14.20) 146.1 (11.92) 149.3 (13.29)
Average weight measured before start (kg) 49.3 (12.94) 39.7 (12.10) 44.5 (13.24)
3. 4% % DE TN AT 7 49 2 APWTY FF 7]k 152.6
(£14.20) cm& YUEMHQICH EAIATES 146.1 (£11.92)
3.1 ME 2 SHY US omg UEigich. AgATe) W 717F BAATe B
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Table 3. Comparison of experimental group pre-and post-test.

7247y e 7] Hgto] & 2 2 AnS o 4 o

J

Pre-group Post-group
— _ M
Division (n=15) (n=15) vean ¢ (dp Sig. (2-tailed)
difference
M SD M SD
Experimental group (cm) 152.6 14.20 155.1 13.43 2.50 4918 (14)™ .000
**p<.001
Table 4. Comparison of control group pre-and post-test.
Pre-group Post-group
_ — M
Division (n=15) (n=15) vean t () Sig. (2-tailed)
difference
M SD M SD
Control group (cm) 146.1 11.92 147.5 11.80 1.40 4.836 (14)™ .000
**p<.001
Table 5. Comparison of post-tests between the experimental and the control groups.
Experimental group Control group
_ — M
Division (n=15) (n=15) ean 1 () Sig. (2-tailed)
difference
M SD M SD
Post-measurement height (cm) 155.1 13.43 147.5 11.80 7.60 1.646 11
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Table 6. The effect of demographic factors on the height growth of the experimental group.

Unstandardized coefficients

Dependent variable Independent variable s t p
B Std. error
Gender 3.62 4.33 13 .83 431
Age 2.92 2.02 .33 1.44 191
Father’s height 47 49 .15 97 363
Mother’s height 12 36 .05 34 .739
Experimental group - -

Mainly sleeping place .56 6.43 .01 .08 932
Weight .56 23 .54 2.37* .049
Order of birth -1.65 3.95 -.08 -42 .687

F=8.933" R?=.899 Adjusted R>=.799 Durbin-Watson=2.359

*p <.05, *p<.01, **p<.001

Table 7. The effect of demographic factors on the height growth of the control group.

Unstandardized coefficients

Dependent variable Independent variable p t p
B Std. error
Gender -.84 2.219 -.03 -.383 713
Age 3.62 791 .60 4.575" .003
Father’s height 46 .196 24 2.363" .049
Mother’s height 13 215 .06 .605 .565
Control group
Mainly sleeping place 5.2 3.174 15 1.647 144
Weight 40 128 41 3.143" .016
Order of birth -.05 1.499 -.00 -.034 974
F=19.518"" R?=.951 Adjusted R>=903 Durbin-Watson=2.605

"p <.05, "p<.01, ""p<.001
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