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Analysis of Biomechanical Characteristics of Therapist's
Ground Reaction and Contact Hand Force and Time
According to Table Height During Spinal Manipulation

Jejeong Lee?” and Yongwoo Lee*"

3Department of Physical Therapy, College of Health and Welfare, Sahmyook University, Seoul, Republic of Korea

Objective: This study aimed to analyze the effects and characteristics of the height of the treatment table on the force and time of
ground reaction (GR) and contact hand (CH) generated from the therapist's feet to generate thrust during spinal manipulation
(SM).

Design: A cross-sectional survey study

Methods: Thirty-six healthy subjects were recruited. SM was performed on the ilium using a knee-high table, where the therapist
felt it was easy to control the subject’s posture and body shape and comfortable to generate force, as well as a relatively high
thigh-high table. The force and time generated by the therapist's GR and CH were simultaneously measured through a force plate.

Results: As a result, there was a significant difference in peak force and rundown force at the therapist's GR according to the table
height (p < 0.05). In the therapist's CH, there was a significant difference between PreMin (preload minimum) force and peak force
(p<0.05), and there was a significant difference between the time from PreMin to peak and the time of the entire section (p < 0.05).
Conclusions: As a result, the generation of increased CH force and faster thrust duration were confirmed by mobilizing the
reduced GR force of the therapist to generate thrust than the relatively high table on the knee-high table.
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Enrollment Subject (N=40)

* Does not meet inclusion criteria (n=0)
« drop out of subject (n=0)

Subject (N=40)
* Randomize application order based
on table height

‘ N * knee-high table (n=20)SM
thigh-high table (n=20)SM

* Doesn’t meet SM success criteria (n=0)

‘ Washout « drop out of subject (n=0)

0 Change table height
‘ Crossover thigh-high table (n=20)SM
g ¢ knee-high table (n=20)SM

* Doesn’t meet SM success criteria (n=4)

e drop out of subject (n=0)

Analysis Analyzed (n=36)

" J

Figure 1. procedure.
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Figure 2A. knee-high table.
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Figure 3A. Spinal Manipulation

Figure 2B. thigh-high table.
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(1) RunUp NoGR (Y-axis), time (X-axis). (2) PreMax NoCH (Y-axis), time (X-axis). (3) peak NoGR (Y-axis), time
(X-axis). (4) PreMin NoCH (Y-axis), time (X-axis). (5) RunDown NoGR (Y-axis), time (X-axis). (6) Peak NoCH
(Y-axis), time (X-axis). (1-3) GR time from rundown to peak. (2-4) Time zone from PreMax to Min CH. (3-5) Interval
time from peak to rundown of the GR. (4-6) Section time from PreMin to peak of CH, also called thrust duration. (1-5)
Interval time from runup to rundown of the GR. (2-6) From the PreMax of the CH to the peak interval time.
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Table 1. General Characteristics of Subject

OIS =O0lof (2 &t £

glol5 Folof wg A3 Al A @A dojlA]
e HA49] fl(Newton)> 75 0] H|ol=ol4] 230.18
Neg tfg #o| EHolE9] 207.90 NEUTF &3kl 9]
gk Zpol= gllem, 929 38 75 =o| HolEoiA
599.09 N2 thE o] H|o]E9] 769.239] NXT} &
Ofgt Apol= WIQkar, ATk & F& =o] HolEo
Al 145.64 No2 & o] go]&E2] 105.16 NXET} &
oRt Zpol= =UTh
HEw7g Al A mARS] & A EAE 2 oo
glo] F-5 =o| Ho]EollA 291.40 NO= thE| izo] |
o]&59] 284.32 NHut} =43l F2J3k Zpo|7} gllem(p
<0.05), Had¢te] 32 F5 wol HolEolA 121.13
Noz tiF izo] go]E2] 100.05 NHEt} 23k 2}o]
E}OH(p<0.05), W29 72 5 =o| HolE
Aﬂ 55526 No. 2 g &=o] go]E2] 526.15 NKE} &
OJ%t Apol&2 =QtHp <0.05)(Table 2)(Figure 4).

HEL0| Blo| wat

F

OIS =O0lof 2 &

Ho]E olo] mE HE=wA A] 2| BEALe] Hho] ¢
oAl TIAZAY] I AR FE o] Hlo]Eo A
0.19%% W& zo] Ho|E9 0.18%HT} =8l {2

fp 0] ARZte| st

& Aol gleni(p<009). AN wrteriAe]
TR AR 2 o] ool 02622 Y &
o Hlol=e] 02025t WSHT Hol Aol gigle

C‘4(10<005), Holo A Atkertx| o] AR 7t A7
% T2 zo] Hlo|BoA] 04622 thE izo] Ho|E<]
047 = EE} Wk fopgt Zpo|zh flolTt

Eﬂol-‘é— Eolof| W HEwA Al ABALY] FE5HE9
Zof|eto| A Z2o|7bR| 9] L7k A]7o] U§ o]
Elo] 2ol A 0292 t)E izo] Hlo|Ee] 030 % Hr}
w1 9 9l5}h zlo]= “mgﬂ%(p<005) 2] 2 al|oFo Al
W37 9] P2 AZRE B2 ol Hlo]EelA] 0.21

Health adults(N=36)

Male Female
Sex 25 11 36
Age(Year) 28.56+2.63 29.18+4.72 28.75+ 3.34*
Height(cm) 175.36+3.47 163.64+ 2.90 171.77+ 6.38
Weight(kg) 79.28+ 11.14 58.45+ 7.62 7291+ 14.01

Note. *Values are expressed as mean + Standard deviation.
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Table 2. Variation of GR and CH force with table height

NoGR Knee high table Thigh high table ‘)
NoCH SM (n=36) SM (n=36)

RunUp NoGR (N) 293.40+55.13* 207.90+52.50 1.763(0.087)
Peak NoGR (N) 599.09+76.05 769.23+102.95 —13.201(0.001)"
RunDown NoGR (N) 145.64+64.55 105.16+53.42 2.960(0.005)"
PreMax NoCH (N) 291.40+43.29 284.32+45.72 1.046(0.303)
PreMin NoCH (N) 121.13+£27.69 100.05+22.25 3.446(0.001)"
Peak NoCH (N) 555.26+59.65 526.15+54.27 5.723(0.001)"

Note. NoGR=Newton of ground reaction; NoCH=Newton of contact hand,
PreMax = Preload maximum; PreMin = Preload minimum; SM = Spinal manipulation

*Values are expressed as mean + Standard deviation (N)
*p<0.05

Z5 5 Fo| go]EY 0.23%Hc} {25t Zjo|z
SOom(p<0.05), HthetollA T =Z71A] S| AA| A7
AZEE £5 =o] "HolEolA 051 2= tiE =o| Ho]
B9o] 0.54zxHr} §o)8t xjo|z Welrk(p<0.05)(Table
3).
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Table 3. Variation of time with table height

= Elol folo] utet X EALS] Wt HFolA] A
Sh= 3 Alzto] EAMOR ot Aol S Hrh B
AT ol Helo] Fe BE o] Hlo|o] T
tro] HlolBur} Z/FsHAAT Folat Kol §elm(p
<0.05), W] g ol Yok ML) Hehel
o WA= £ ol HolZo] ts ol Hol B

!
KT Aol YUTHp<0.05). %
) itk Bk Wae 45 o DAl
A

Knee high table Thigh high table )
SM (n=36) SM (n=36)
Is‘sélélf’(stch)’eak 0.19+0.05 0.180.04 1.186(0.244)
IS’Z?;‘ESIZETDOW“ 0.26+0.04 0.28+0.05 ~1.613(0.115)
ggg‘ép(:zcl)‘““mw“ 0.46£0.06 0.460.06 —0.284(0.777)
giecl\l/ga’(‘;i )PreMi“ 0.29+0.06 0.30+0.05 —1.146(0.260)
Is’zecl\glifzst;);eak 0.210.03 0.230.04 ~2.205(0.034)°
zzecl\gla’(‘sz )Peak 0.5120.04 0.5420.05 ~2.866(0.007)°

Note. SoGR= Seconds of ground reaction; SOCH= Seconds of contact hand;
PreMax = Preload maximum; PreMin = Preload minimum; SM = Spinal manipulation

*Values are expressed as mean + Standard deviation (sec)
*p <0.05
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