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ABSTRACT

People with postural malalignment such as tibiofemoral varus (TFRV) may experi-
ence movement patterns dysfunction during functional activities that are related to non-contact lower
extremity injuries. Training protocols should be designed for these people to control and improve their
functional dysfunctions. The present study aimed to investigate the effect of posterior X-taping (PXT) and
real-time external feedback (RTF) on kinematic and electromyographic indices of the lower extremities
during the single-leg squat task in individuals with TFRV.
[VIETIEE Electromyographic and kinematic information of the lower extremities of 24 recreational ath-
letes with TFRV (PXT=12, RTF=12) were recorded while participants in both groups performed single-leg
squat 5 times consecutively and took a 2-minute rest between two different conditions (before and after
the intervention). To analyze the data, 2-way analysis of variance and Bonferroni post hoc test were used
at the significant level of P<0.05.
(ST The present study results indicated an increase in gluteus medius muscle activity (P=0.013) in
the eccentric phase and a decrease in hip adduction (P=0.001) in maximal knee flexion (P=0.034) after
the intervention compared to before the intervention in the RTF group. Also, there was a reduction in
external tibiofemoral rotation of the knee after the intervention compared to before intervention in
maximal knee flexion (P=0.034), eccentric phase (P=0.001), and concentric phase (P=0.001) in the PXT
group. In addition, there was a decreased ankle pronation after the intervention compared to before
the intervention in the eccentric phase (P=0.001) and concentric (P=0.001) in the PXT group and in the
eccentric phase (P=0.004) in the RTF group. Besides, there was an increased ankle abduction after the
intervention compared to before the intervention in the concentric phase (P=0.001), eccentric phase
(P=0.001), and maximum knee flexion (P=0.004) in the PXT group, and in the eccentric phase in the RTF
group (P=0.006). Finally, there was a decrease in ankle flexion dorsiflexion at maximum knee flexion after
:  theintervention compared to before the intervention (P=0.017) in the RTF group.
Received: 29 Sep 2021 i [THENER The results of the present study showed that PXT and RTF interventions can affect the kine-
© matic parameters of individuals with TFRV malalignment in different ways and can be used to correct
immediately postural defects during the single-leg squat task.
[EEIEE Surface electromyography, Tibiofemoral varus, Kinematic, Kinesiotape, External feedback
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Extended Abstract
Introduction

he functional activities begin from static

postures, and because of the potential rela-

tionship between posture and movement,

individuals with postural malalignments

such as tibiofemoral varus (TFRV), may
present with movement patterns dysfunction during func-
tional activities, associated with non-contact lower ex-
tremity injuries. In these people, the lower limb is in the
form of a genu varum posture in a static position due to
the excessive increased hip internal rotation and knee hy-
perextension. In contrast, in dynamic activities, the knees
approach the body’s midline with excessive hip internal
rotation. For these people, it is recommended that train-
ing protocols be designed to control and improve func-
tional dysfunction. Therefore, the present study aimed
to investigate the effect of posterior X-taping (PXT) and
real-time external feedback (RTF) on kinematic indices
and electromyography during the single-leg squat task in
individuals with TFRV.

Materials and Methods

Using G*power software, and assuming 0=0.05,
1-f=0.90, and effect size=0.35, 24 recreational athletes
(18-28 years old) living in Tehran Province, Iran with
TFRV were selected with the available sampling and ac-
cording to the inclusion and exclusion criteria. Then, they

Figure 1. Performing single-leg squat by posterior x-taping and real-time external feedback groups
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were randomly divided into two equal groups of PXT
(n=12) and RTF (n=12). Electromyographic and kinemat-
ic information of the lower extremities of 24 recreational
athletes with TFRV (PXT=12, RTF=12) were recorded
while participants in both groups performed single-leg
squats 5 times consecutively with 2 minutes rest between
squat tasks (Figure 1). To analyze the data, 2-way analysis
of variance and Bonferroni post hoc test were used at the
significant level of P<0.05.

Results

The results of the present study showed an increase in
gluteus medius muscle activity (P=0.013) in the eccen-
tric phase and a decrease in hip adduction (P=0.001) in
maximal knee flexion after the intervention compared to
before the intervention in the RTF group (Table 1). Also,
there was a reduction of external tibiofemoral rotation of
the knee joint after the intervention compared to before
the intervention in maximal knee flexion (P=0.034), ec-
centric phase (P=0.001), and concentric phase (P=0.001)
in the PXT group. In addition, we found a decreased ankle
pronation after the intervention compared to before the
intervention in the eccentric phase (P=0.001) and concen-
tric phase (P=0.001) in the PXT group and in the eccentric
phase (P=0.004) in the RTF group (Table 2). Also, there
was an increased ankle abduction after the intervention
compared to before the intervention in the concentric
phase (P=0.001), eccentric phase (P=0.001), and maxi-
mum knee flexion (P=0.004) in the PXT group, and in the
eccentric phase in the RTF group (P=0.006). Finally, there
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Table 1. Results of muscle activity during single-leg squat before and after the intervention in the PXT and RTF groups

Mean+SD
. P
Variables RTE PXT
Group
Time Group GroupTime
Pretest Posttest Pretest Posttest Effect Effect Interaction®
Eccentric 0.91+0.16 0.9710.14 0.9310.12 0.95+0.09 0.122 0.954 0.540
VM
Concentric 1.23+0.17 1.22+0.15 1.18+0.19 1.18+0.20 0.913 0.650 0.973
Eccentric 0.94+0.15 1.00+0.12 0.95+0.09 1.00+0.09 0.051 0.831 0.732
VL
Concentric 1.17+.18 1.14+0.17 1.13+0.21 1.10£0.20 0.111 0.670 0.898
Eccentric 0.77+0.09 0.84+0.12a 0.75+0.07 0.80+0.13 0.005* 0.544 0.570
Gmed
Concentric 1.260.06 1.200.13 1.2610.06 1.26+0.06 0.277 0.446 0.384
Eccentric 1.01+0.07 1.02+0.06 1.04+0.06 1.06+0.07 0.477 0.288 0.890
TFL
Concentric 1.02+0.16 1.01+0.10 1.00+0.14 0.97+0.15 0.433 0.658 0.810
Eccentric 0.97+0.07 0.9740.05 0.97+0.07 0.9540.08 0.345 0.696 0.666
VM/VL
Concentric 1.06+0.07 1.08+1.06 1.05+0.07 1.0940.10 0.132 0.966 0.658
Eccentric 0.75£0.07 0.8210.11 0.72+0.05 0.75£0.11 0.057 0.198 0.546
Gmed/TFL
Concentric 1.27+0.25 1.20+0.19 1.29+0.19 1.31+0.21 0.605 0.526 0.207

Scientific Journal of
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P> 0.05 Significant difference, Bonferroni post hoc test: * = intragroup difference, ° = intergroup difference

Abbreviations: PTF, posterior X taping; RFT, real-time external feedback.

was a decrease in ankle flexion dorsiflexion at maximum
knee flexion after the intervention compared to before the
intervention (P=0.017) in the RTF group.
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Table 2. Results of lower extremity kinematics during single-leg squat before and after the intervention in the RTF and PXT groups

MeanzSD
P
Variables RTF PXT
Group Grou ETol
Pretest Posttest Pretest Posttest  Time Effect P Time Interac-

Effect P
tion
Sagittal 42.78+4.48 45.8715.30 42.01+£5.49 43.35+4.55 0.110 0.945 0.079
Eccentric Frontal 4.27+2.83 3.01+4.97 4.4912.64 4.94+4.87 0.576 0.572 0.250
Transverse -1.98+10.81 -4,12+11.47 -2.22+10.70 -2.34+12.48 0.137 0.894 0.177
Sagittal 46.8919.60 48.8918.40 44.37+7.24 46.56+7.25 0.169 0.536 0.951
Hip (°) Concentric Frontal 6.8513.34 4.66+0.09 6.39+£2.97 7.1515.27 0.383 0.646 0.087
Transverse -4.04+10.66 -5.31+10.41 -4.09+9.86 -4.02+12.29 0.471 0.910 0.424
Sagittal 73.49+£10.99 73.92+8.35 74.18+£10.70 74.82+9.52 0.699 0.871 0.942
MaXImL.IS Frontal 15.30+4.41 8.8214.97° 16.13+4.31 15.46+6.23° 0.006" 0.121 0.020"

knee flexion
Transverse -5.14+12.98 -7.37£1438  -5.98+12.96  -6.20+15.33 0.320 0.981 0.410
Sagittal 42.061£3.11 46.3416.45 44.70+4.22 45.92+3.36 0.085 0.519 0.320
Eccentric Frontal 4.,5915.58 5.8617.79 3.4816.09 3.4816.75 0.497 0.590 0.499
Transverse  -6.41+11.81  -2.00£15.88  -6.70+10.44  2.58+12.17° 0.001" 0.733 0.143
Sagittal 45.0116.66 44.904£8.90 42.58+4.61 44.49+6.19 0.567 0.647 0.521
Knee (°) Concentric Frontal 2.6615.59 4.5617.33 2.47+5.59 2.2316.71 0.352 0.687 0.236
Transverse  -5.28+11.66  -1.81+14.85 -6.12+11.11  3.00+13.09° 0.001" 0.753 0.087
Sagittal 82.78+4.29 75.57+£3.00 84.75+8.05 84.61+5.30 0.066 0.134 0.083
MaXImL.'s Frontal 0.49+8.05 2.59+£10.33 -1.34+8.95 -0.77+10.65 0.344 0.579 0.584

knee flexion
Transverse 1.76+14.52 6.34+16.73  -0.01+12.24 10.63+15.04*  0.003" 0.860 0.181
Sagittal 24.69+2.63 25.73+4.39 24.27+2.56 26.13+2.22 0.118 0.994 0.458
Eccentric Frontal 1.27+4.41 2.88+3.42° 0.9613.65 3.72+3.852 0.001" 0.890 0.109
Transverse -3.06+15.03 -8.37#13.00° -2.19+14.25 -12.80+14.82* 0.001" 0.805 0.038"
Sagittal 24.27+2.58 23.34+4.67 21.84+1.90 23.99+3.83 0.390 0.554 0.062
Ankle (°) Concentric Frontal 1.22+4.30 2.44+2.86 0.551£3.58 3.39+£3.80° 0.001" 0.937 0.116
Transverse -3.02+14.75 -7.24+11.17 -0.86+13.75 -11.80+15.51*  0.001" 0.862 0.052
Sagittal 39.79+3.03 36.71+2.50° 39.42+3.81 41.71+4.75 0.629 0.175 0.005"
Maximus gl 557+410  543%335  505:337  7.64457 0078  0.660 0.052

knee flexion
Transverse  -15.72+13.50 -16.30+11.72 -5.12+13.05 -24.01+16.35° 0.023" 0.600 0.041"

Abbreviations: PTF, posterior X taping; RFT, real-time external feedback.
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* P>0.05 Significant difference, Bonferroni post hoc test: *= Intragroup difference, °= Intergroup difference.
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7. Body Mass Index (BMI)
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6. G*Power: Franz Faul University of Kielc Germany
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18. Shapiro-wilk test

19. Matlab

20. 2x2 Mixed Model ANOVA

21. SPSS version 22« Microsoft Corp.c Redmond« WA
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9. Reduce skin impedance

10. Myon

11. Band-pass filtered

12. Root Mean Squared Error (RMSE) (RMS)

13. Matlab (Mathworks< Natick: version 7. 12. 0< USA)
14. Nexus

15. Plug-in-gait

16. Anterior Superior lliac Spine (ASIS)

17. Posterior Superior lliac Spine (PSIS)
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