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Effects of excessive Pronation of the Foot on Knee joint
Strength and Gait

Sang-mo, Jung

Dept. of Physical, kyoung-in Rehabilitation Center

ABSTRACT

BACKGROUND: This study aimed to determine the changes in muscle strength and walking ability in
patients who complained of knee instability due to excessive pronation of the foot.

METHODS: Twenty patients (ten men and ten women) who complained of instability of the knee joint
due to excessive pronation of the foot participated in the experiment. In the experimental group,
the internal rotation of the tibia caused by excessive adduction of the foot was maintained as
external rotation, and the joint state was to recognize the movement of the joint position changed
through maintenance of the muscle. This exercise was performed five times for each patient, and
the muscle strength maintenance was performed for 20 seconds. In the control group, stretching
and range of motion (ROM) exercises were performed. For the stretching exercise, one specific
motion was performed for 20 second, and the ROM exercise was performed to confirm the change
in muscle strength in the knee joint area and walking ability.

RESULTS: The knee flexion and extension strength in the patients with excessive pronation of the
foot differed significantly from those in the subjects from the control group (p<.05). Further, the
before-after comparison of the step time and length in the evaluation of walking ability, which
affects overall postural movement due to knee joint instability, revealed a significant difference
between the experimental and control groups (p<.05).

CONCLUSION: The patients that were subjected to manual therapy and ROM exercise for the knee
joint showed improved knee joint muscle strength and walking ability compared to the subjects
from the control group.
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(alignment control) £+ <QIA|Q] $¢|X|(orientation)S

stcH Shumway-Cookyt Woollacoot, 2006).
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AlotaL QF oA of|&5tA] 25t oA FZAsHA 7Tl
Al ol tish AA 534S A-EsHA fAlste Zo] 2
Q5 Daubneyy}t Culham, 1999).

atae wsto] o RAR 27bRl KMo R4}
AR QI AN 42 WAIsH] 3t 43S & A
2 eE AAZE AN 5ol "asty, FH TG
gt Hato] g & e AR AAE fAlskL 2
o] FAdo] BAS 72 BAVF Ai(Jacobsik

Horak, 2007). o]2idt A= orAA oz 9x|517] 9
St o2 A ZH(postural response strategy)S &HQlsfof
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DT HFoz MRS 209 & AL "ix 7F W ZAe FA 29 9 Ve E4o] Jhsst
T2 27t A 5 ofAF b ow FUSt 2o 150 AEste THEEA A" 5 ERF AR Al
2 ZIgstet. AFUgA AR7EL ol &UE B 27 =2 F7t AH]o|ti(Witvrouw 5, 2000).
H &4 3 671E olylo] &74Jo] AIYEr ARG W= A4E YT SPAYHoR ORtE E FEE
ZAZE e A R 274 HH(EEEd. dE0g) (Auto control) o]&A] oJxfo] kgl T OjifAre] 1%}
o] A& AIES AF Mol uiA|sHA T ot At 58 A BA 3§ &S 53 AAGH,
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TEEY Al gAbE MAGEICNA B2 FHlE SH]
1) &8 9A] 5494 sl 15% F= QAo k2 HEIE /A & 54
Z3A™ol Bobggoz Qlst QFE  ¢lX|(pressure 71 AESIRTH 54 Sl 18]d 5o AR =
pain threshold: PPT)Z &lolst7] 9Jste] ¢kl &7 Jfo] wet vhE EA4sta & 339 2N AT Ay
(pressure algometer, Baseline, USA)S A}-235}3ic}. woll tigh F+t3 AF&-ottHFigure. 2).
PPTE= S8A Belo] eAPrt W= 555 Aol
1 AgEd 4 Qe ARlErh =2 54 7lFoid
(Ylinen 5, 2007). & Ao &7is ¥S $Ho=
3H9] HE HASIO] AATEoAM S7MEY HRIE &
A%t & Exo I S4ste SV HYWHo| PPTE
AE3sto] F45i
EAUHE 459 41 Y 5 &4z st &
%ol UBUA] ¢t= B8 AACR PPTE ¥AT
grS 7hotHA A Afs] gAtOlA e 352 FFE
gelsty F4stRth. SAsIHA 7MY 852 2405t
33|12 2x|9 HAYS ALstgon, do ZA| uhd Figure 1. Pressure algometer
A 2o FL3t 20X F7sto] vlustRth 99
y8e vigor 555 $4sHe 299 2-kA] I 3) maguA xx
FHE fEelel Ziseracitisure 1 wo] e g oy yejlA 2ol BogHoz o
g w3S Hrtshrl g Aule A H3E 247
2) 23574 GAITRite®(CIR system, USA, 2009)2 A}£3}9ic}.
o] utesh 3 JElE 2WE 2R 352 GAITRite®= ®3§0] A]-Z7HA ]2 BA517] o6
SAshs SXE gigdoz 28 WHEtE &lshy] Yoty 710] 8.3m, Z.89mol MAFAl B} o=z XA Imo]
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E A8ttt 2 F4 Hls 5454 T REE & 917, ~xlu} Abs} ulspo 2 A7} Batglo] 9t}

79



S
S

=5, Ueld, eliies V)&

=

=

=5, A

=

ERYE

Al o]
=]

Jung. Effects of excessive Pronation of the Foot on Knee joint Strength and Gait

6lmi AIA7} 7}

ol

'

r

jas]

nr
%
<
mu
N

Klo
oF
1P

—

~

1o

eyl
o
u
o)
ol

Figure 5).

IS Figure 4)(

pake]

b
Figure 5. Ankle ROM exercise 2

Figure 4. Ankle ROM exercise 1

SNER

=

o

=2

L

.960]A}o]tHVanet Besser, 2004)(Figure.

Figure 2. Biodex evaluation

AE =

=78

=

FE(COE

u]o]

ojr

miz gl o

3t

2 AFAZ17] 9

o|

o]

of R|ZAMt

B[N

tHFigure 7).

B

1o
=0

(v

]_

1

BF7A

Figure 3. GaitRite evaluation

80



The Journal of Korean Orthopedic Manual Physical Therapy ISSN 1226-3680 (Print)
2021:27(2):77-85. www.kaomt.or.kr ISSN 2508-7282 (Online)

Figure 6. Tibia internal
rotation (
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Figure 7. Navicular movement

3

o7 FNE YAE fAlsto YEHAED SHEo o

A 7HHe=Y dtiMadhavan®t Shields, 2007). = :
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Table 1.
General characteristic of subjects
RM Group RT Group
(n=10) (n=10) P
Gender(M/F) 6/4 6/4
Age(yrs) 27.23+.41*  28.3+2.1 1.19
Height(cm) 168.3+4.22 167.2+6.2 .608
Weight(kg) 61.4+5.2 59.3+3 9.49

*Mean+SD, "p<.05,
RM: Range of motion+Manual therapy
RT: Range of motion+stretching exercise

) Wstu]a

=
=
gl 2 olgst oA Wshulmold E4ARE
(o]
o

oJgt Zpol7t Qlloun(p<.05), & 1&
257 & B85 A4t golshAl 99tk Table 2).
Table 2.
Change in pressure pain threshold
RM Group RT Group t
(n=10) (n=10) P

Pre 16.4+£2.22 15.32+ .4 426 3.131
Post 8.21+£3.5 11.24+£7.3  2.243 .042°
t 1.266 2.32
p .031°

o5t 3148+23Nm 1§ 7 wliolA SAHo=
g3t aolg  Boch fEIdM: Az A
7.86+2.14ANmojlA] RX|& & 25.4+3.11Nm=z L8-9Jst At
ol moich. 2o Ao} 22 Wt 9
AR YU -3 vlaoddE S ol o}

(p<.05)(Table 3).
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Table 3.

Comparison of the difference in the maximum
torque of the knee flexors 60°/sec before and
after intervention

RM Group RT Group
(n=10) (n=10)
Pre 8.33+4.1? 7.86+2.14
Knee Post 31.48+2.3 25.4+3.11
flexor t -18.648 -16.946
p .006" .008~"
#Mean(Nm)+SD, "p<.05,
RM: Range of motion+Manual therapy
RT: Range of motion+stretching exercise
2) &84 AA 29 wshhw
27 AA ZHHE7t 607 /sec? A3t AR A
A E3ZS 29.59+2.3Nmoly, X3 I

59.87+1.32Nm 12 7F ulyofA] EAstxoz Qojst
Afol2 HYTH EFoAE X2 A 29.88+6.11NmO]
A RB 3§ 47.93+545Nm&z S9J3t xjo]E BHrh
(p<.05). &4 24 2 ®goA F 1859 R=
PHZ 5 A-T vluoMdes {3t xfolg HAT
(p<.05)(Table 4).

Table 4.

Comparison of the difference in the maximum
torque of the knee extensor 60°/sec before and
after intervention

#Mean(kg/cm)+SD, *p<.05,
RM: Range of motion+Manual therapy
RT: Range of motion+stretching exercise

1) 288 22 29 wshia
298 2T AEEE 60 /sece A& Aw A
At &3 55.32+2.32Nm 2 8.33+4.INmojil, H3*

RM Group RT Group
(n=10) (n=10)

Pre 29.59+2.3% 29.88+6.11

Knee Post 59.87+1.32 47.93+5.45
extensor t -8.271 -9.506
p 022" 031"

aMean(Nm)+SD, *p<.05,
RM: Range of motion+Manual therapy
RT: Range of motion+stretching exercise
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w3 Wet ]

1) 288 XZH(step time)o] it W3} vlw

ARIAZE §E} v uoA R 2d ARIAIZRS 1.32+.11
ol 1, A S .70+1.34m2 AEN A7) ZEAT) Q19d
} xZoAE xa A 1.22+.14%o0A X8 &
92+ .25M2 AED A|7FO] Q.0o]st ZFATF 9JITHp<.05).
& AT AR g9y A8 S ovuoAs Rt xlo

B AH(p<.05)(Table 5).

Table 5.
Comparison of step time tests
RM Group RT Group
(n=10) (n=10)
Pre 1.32+.112 1.22+.14
. Post .70+1.34 92+.25
Step time
8.116 9.352
p .031" .037"

aMean(")+SD, "p<.05,
RM: Range of motion+Manual therapy
RT: Range of motion+stretching exercise

2) 2Bl Zlo|(step length) W3} H]m
A8 Zo] vlioja A H2 4517+11.21cmo
A8 Fol= 61.31£8.39mz AR A2jo] Ztast

m

s

olo]
ot thRFoAE  46.28+13.07cmollA]  X|B  Jo=
57.90+7.90cmz A®! Azl9] Solst ZrAZt Qdoict
(p<.05). EFF T T 7F A& W AE F ulaoAe
fogh Atol 5 EAtHp<.05)(Table 6).

Table 6.
comparison of step length tests
RM Group RT Group
(n=10) (n=10)
Pre 45.17+11.212 46.28+13.07
Step Post 61.31+£8.39 57.90+7.90
length t -5.74 -4.475
p 026" .035"

aMean(cm)+SD, *p<.05,
RM: Range of motion+Manual therapy
RT: Range of motion+stretching exercise
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