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ABSTRACT

Genu varum is a potential risk factor for the development and
progression of knee osteoarthritis. This study aimed to investigate the
immediate effects of kinesiotaping applied to the biceps femoris and vastus
lateralis muscles on the external knee adduction moment and lower-limb joint
Published: 15 October 2026 power during walking in individuals with genu varum and healthy controls.
Thirty male participants, including 15 individuals with genu varum
and 15 healthy controls, were recruited. External knee adduction moments and
lower-limb joint power were assessed during walking under two conditions:
without taping and with kinesiotaping applied to the biceps femoris and vastus
lateralis muscles.
Before taping, the genu varum group exhibited a significantly greater
Genu Varum, first peak of the external knee adduction moment than the control group (P =
Kinesiotaping, Knee 0.029). Following kinesiotaping, this between-group difference was no longer
adduction moment, Joint statistically significant (P > 0.05). In the genu varum group, kinesiotaping was
power, Walking . . e e . . . . ..
associated with significant increases in the magnitude of negative ankle joint
power (P =0.038), negative knee joint power (P = 0.025), and positive knee joint
power (P = 0.012). Positive knee joint power also increased significantly in the
control group (P = 0.017). No significant changes in hip joint power were
observed (P > 0.05).
Kinesiotaping of the biceps femoris and vastus lateralis muscles
was associated with immediate changes in knee adduction moments and ankle
and knee joint power during walking, particularly in individuals with genu
varum. These findings suggest that kinesiotaping may influence lower-limb
joint mechanics; however, its clinical benefits and potential effects on knee
osteoarthritis risk remain uncertain and require further investigation.
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Introduction

Genu varum is a lower-limb alignment deformity characterized by lateral bowing of the legs and
increased separation between the knees when standing with the ankles together. Previous studies
have identified genu varum as a potential risk factor for the progression of knee osteoarthritis (0A)
(1). The prevalence of knee OA has been reported to be approximately 12% among adults aged 65
years and older (2). Furthermore, the risk of medial compartment knee OA, which is associated with
genu varum, has been reported to be approximately 10 times higher than that of lateral
compartment OA, which is associated with genu valgum (3). Individuals with genu varum typically
exhibit an altered distribution of mechanical loads across the knee joint (4), potentially increasing
the loading of the medial compartment and contributing to OA progression.

Among non-invasive interventions aimed at modifying knee joint loading, kinesiotaping has gained
considerable attention (5). Kinesiotaping is commonly used to provide external support and
potentially influence neuromuscular function and joint mechanics. However, its effects on knee joint
loading and lower-limb biomechanics during walking remain insufficiently established, particularly
in individuals with genu varum. Further investigation is therefore needed to determine whether
kinesiotaping can meaningfully alter the mechanical demands placed on the knee and other lower-
limb joints during gait.

The present study aimed to investigate the immediate effects of kinesiotaping applied to the biceps
femoris and vastus lateralis muscles on the external knee adduction moment and lower-limb joint
power during walking in individuals with genu varum and healthy controls. It was hypothesized that
kinesiotaping would reduce the external knee adduction moment and increase lower-limb joint
power in individuals with genu varum during walking.

Methods

Thirty male volunteers participated in this study, with a mean age of 21.64 + 5.40 years, a mean
height of 179.25 £ 6.12 cm, and a mean body mass of 73.15 + 8.14 kg. Participants were divided into
two groups of 15: individuals with genu varum and healthy controls. The control group included
individuals with an intercondylar distance (measured between the medial femoral epicondyles) of
less than 6 cm in the standing position (6) and a Q-angle ranging from 13° to 18° (7).

Gait kinematics were recorded using a Vicon three-dimensional motion capture system operating at
a sampling frequency of 100 Hz, with Nexus software (version 1.7.5). Ground reaction forces were
recorded at 1,000 Hz using two Kistler force plates embedded in the walkway. Participants
performed walking trials under two conditions: without kinesiotaping and with kinesiotaping
applied to the biceps femoris and vastus lateralis muscles.

A 2 x 2 mixed-design analysis of variance (ANOVA), with group (genu varum vs. control) as the
between-subjects factor and taping condition (without vs. with kinesiotaping) as the within-subjects
factor, was used to examine the main and interaction effects on the external knee adduction moment
and lower-limb joint power (7).

Results

Fig. 1 illustrates the external knee adduction moment throughout the stance phase of walking in both
groups under the two experimental conditions. No significant between-group differences were
observed in the second peak of the external knee adduction moment under either condition (P >
0.05). However, before kinesiotaping, the genu varum group exhibited a significantly greater first
peak of the external knee adduction moment than the control group (P = 0.029). Following
kinesiotaping, the first peak increased in both groups, and the between-group difference was no
longer statistically significant (Fig. 1B; P > 0.05).
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Fig. 1. 1(A) Line graph of the knee external adductor moment throughout the entire stance phase for the
control group pre-test: dashed black; control group in parentheses: solid black; and control group post-test:
dashed blue; control group in parentheses: solid blue. (B) Bar chart of the quantified first and second peaks of
the knee external moment for the control group pre-test: hashed black; control group in parentheses: solid
black; and control group post-test: hashed blue; control group in parentheses: solid blue.

Table 1 presents the peak positive and negative joint power values at the hip, knee, and ankle during
walking under both taping conditions. Following kinesiotaping, the genu varum group exhibited
27% greater positive knee joint power than the control group (P = 0.026). No significant between-
group differences were observed for the remaining joint power variables (P > 0.05).

Within-group comparisons showed that kinesiotaping was associated with a 20% increase in the

Table 1. 1Mean * standard deviation of peak joint power (W/kg) at the hip, knee, and ankle during walking in

different groups.
Joint Power Control Group Control Group Genu Varum Group  Genu Varum Group
(Pre-tape) (Post-tape) (Pre-tape) (Post-tape)
Ankle Negative 0.72+0.14 0.78+0.41 0.66+0.44* 0.79+0.26%
Positive 1.88+0.50 2.09+1.17 2.97+1.11 2.32+0.96
Knee Negative 1.22+0.21 1.43+0.27 0.96+0.29% 1.35+0.23%
Positive 0.75+0.11+* 1.11+£0.15*a 0.82+0.15% 1.26x0.27*a
Hip Negative 0.82x0.21 0.68+0.21 0.90£0.22 0.84+0.18
Positive 1.15+0.14 1.26x0.31 1.13£0.17 1.2+0.21
“Significant difference between taping conditions; ¢Significant difference between the control group and the genu varum
group.

758 Madadi-Shad et al.. Effects of Kinesiotaping on Knee Adduction Moment and Joint Power. ] Sport Biomech. 2027;12(4):756-770.



Journal of

magnitude of negative ankle joint power in the genu varum group (P = 0.038). At the knee joint,
positive power increased by 48% in the control group (P = 0.017). In the genu varum group, the
magnitude of negative knee joint power increased by 40% (P = 0.025), while positive knee joint
power increased by 53% (P = 0.012). No significant changes in hip joint power were observed
following kinesiotaping (P > 0.05).

Discussion

The present study investigated the immediate effects of kinesiotaping applied to the biceps femoris
and vastus lateralis muscles on the external knee adduction moment and lower-limb joint power
during walking in individuals with genu varum and healthy controls. Before kinesiotaping,
individuals with genu varum exhibited a significantly greater first peak of the external knee
adduction moment than healthy controls. This finding is consistent with previous studies reporting
greater external knee adduction moments in individuals with genu varum (8, 9). The external knee
adduction moment is commonly used as a biomechanical surrogate of medial knee compartment
loading, although it does not directly quantify joint contact forces. Previous research has associated
elevated knee adduction moments with knee pain and the development or progression of medial
compartment osteoarthritis (10-12). However, the relationship between knee adduction moments
and clinical outcomes is complex and may be influenced by individual anatomical and biomechanical
characteristics.

Following kinesiotaping, the first peak of the external knee adduction momentincreased numerically
in both groups, and the previously significant between-group difference was no longer observed.
However, the absence of a statistically significant between-group difference after taping does not
necessarily indicate a significant treatment effect. Moreover, because the external knee adduction
moment is associated with medial compartment loading, an increase in this variable cannot be
interpreted as a beneficial mechanical adaptation without additional evidence. Therefore, the
present findings do not support the initial hypothesis that kinesiotaping would reduce the external
knee adduction moment in individuals with genu varum. Further studies incorporating appropriate
group-by-condition interaction analyses are needed to clarify whether kinesiotaping produces
different biomechanical responses in individuals with and without genu varum.

Regarding ankle joint power, kinesiotaping was associated with a significant increase in the
magnitude of negative ankle power in the genu varum group. Negative joint power generally
represents net mechanical energy absorption at a joint and is influenced by the interaction between
joint moments and angular velocities. During the early stance phase of walking, eccentric activity of
the ankle dorsiflexors contributes to controlling plantarflexion following initial contact (13). The
observed increase in the magnitude of negative ankle power may therefore reflect altered
mechanical energy absorption at the ankle. However, because the present study evaluated peak joint
power rather than phase-specific energy absorption, the timing and functional significance of this
change cannot be established. Furthermore, whether this alteration contributes to improved shock
attenuation or a reduced risk of lower-limb injury remains uncertain.

Kinesiotaping was also associated with significant increases in the magnitude of negative knee joint
power and positive knee joint power in individuals with genu varum. During walking, negative knee
joint power is commonly associated with net mechanical energy absorption, particularly during
weight acceptance, when eccentric quadriceps activity contributes to controlling knee flexion (14).
Accordingly, the observed increase in the magnitude of negative knee power may indicate changes
in the mechanical demands placed on the knee during gait. However, peak negative joint power alone
does not establish improved shock absorption or reduced ground reaction forces. Similarly, the
increase in positive knee joint power suggests altered net mechanical power generation but does not
necessarily indicate improved walking efficiency or functional performance. Although kinesiotaping
has been proposed to influence proprioceptive feedback and neuromuscular coordination (15),
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these mechanisms were not directly assessed in the present study. Therefore, the underlying
mechanisms responsible for the observed changes in joint power remain unclear.

In contrast, kinesiotaping did not produce significant changes in hip joint power during walking. This
finding suggests that the immediate biomechanical effects observed in the present study were more
apparent at the knee and ankle than at the hip. During gait, hip joint power reflects the combined
contributions of joint moments and angular velocities, with positive and negative power occurring
during different phases of the gait cycle (16, 17). Because kinesiotaping was applied only to the
biceps femoris and vastus lateralis muscles, the intervention may have had a more localized
influence on lower-limb mechanics. Nevertheless, this interpretation remains speculative, as muscle
activation patterns and interjoint coordination were not directly examined. The absence of
statistically significant changes in hip joint power should also not be interpreted as evidence that
kinesiotaping has no effect on hip mechanics.

Several limitations should be considered when interpreting these findings. First, the relatively small
sample size and inclusion of only young male participants limit the generalizability of the results.
Second, the absence of a sham-taping condition makes it difficult to distinguish the specific effects of
kinesiotaping from nonspecific effects associated with tape application. Third, the potential
influence of walking speed and the order of experimental conditions should be considered when
interpreting changes in joint moments and power. In addition, the study focused on immediate
biomechanical responses and did not assess long-term adaptations, clinical outcomes, or injury
incidence. Future studies should incorporate sham-controlled designs, appropriate control of
walking speed, and comprehensive analyses of joint kinetics and muscle activation. Longitudinal
investigations are also needed to determine whether the observed biomechanical changes have
meaningful clinical implications for individuals with genu varum.

Conclusion

This study demonstrated that individuals with genu varum exhibit higher external knee adduction
torque (EKAT) and greater positive knee joint power during gait compared to healthy individuals.
Since kinesio taping of the biceps femoris and vastus lateralis muscles modifies the external adductor
moment of the knee, this may lead to a reduced risk of developing knee osteoarthritis in individuals
with genu varum. Furthermore, because kinesiotaping of these muscles increases ankle and knee
power, this tool may be considered an efficient and effective method for enhancing gait efficiency
and improving walking mechanisms in individuals with genu varum. However, the use of kinesiotape
did not have a significant effect on hip joint power during gait.
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