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Abstract
Purpose The purpose of the study is to compare the effectiveness of the tibialis posterior Kinesio taping and fibularis longus 
Kinesio taping on the foot posture, physical performance, and dynamic balance in young women with flexible flatfoot.
Methods Twenty-four subjects were recruited for the study. They were randomly divided into groups (A = 12, B = 12). In 
group A, Kinesio taping was applied on the tibialis posterior, and in group B, Kinesio taping was applied on the fibularis 
longus and remained for 30 min. Outcome measures were the navicular drop test (NDT), foot posture index (FPI), timed up 
and go (TUG) test, and Y-balance test. The pre- and post-treatment results were compared for each group; between-group 
differences were determined as well.
Results For group A, NDT, FPI, and TUG test changed significantly (P = 0.01, P = 0.001, P = 0.006, respectively). For group 
B, the FPI score decreased (P = 0.03), and the Y-balance test in the anterior direction improved significantly (P = 0.01). Any 
variables have not shown a significant difference between groups (P > 0.05).
Conclusion Kinesio taping of the tibialis posterior and fibularis longus can improve foot posture in young women with 
flexible flatfoot. Also, physical performance and dynamic balance improved by Kinesio taping of the tibialis posterior and the 
fibularis longus, respectively. In addition to the tibialis posterior, we found that the fibularis longus muscle can be considered 
a therapeutic target for managing flexible flatfoot in healthy young women.
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Introduction

Flatfoot, also referred to as “pes planus” or “pronated foot,” 
is a common orthopedic condition that consists of reduced 
height of the medial longitudinal arch (MLA), which absorbs 
shocks and provides stability during dynamic activities 
[1]. Approximately it is reported that 5–20% of different 

populations, including healthy subjects and athletes, have 
this condition [2–4]. Two types of flatfoot are mentioned in 
scientific literature based on the consistency of the MLA: 
(1) flexible and (2) rigid. The MLA exists without weight-
bearing in the flexible type, but it disappears under loading 
conditions, like standing. In the rigid type, there is no MLA 
with and without weight-bearing [5].

MLA is supported by both passive structures, like plantar 
fascia and plantar ligament, and active structures, like 
extrinsic and intrinsic foot muscles [6]. Several factors are 
considered causes of flexible flatfoot, such as ligamentous 
laxity, muscle weakness, obesity, bone deformity, and family 
history [7]. However, there is no consensus on the exact 
cause of this condition.

Flexible flatfoot predisposes to other conditions, such 
as low back pain, patellofemoral pain syndrome, Achilles 
tendinopathy, plantar fasciitis, medial tibial stress syndrome, 
and knee osteoarthritis [8, 9]; so, it would be essential to 
be considered in the assessment and causative management 

 * Azadeh Shadmehr 
 shadmehr@tums.ac.ir

 Alireza Tahmasbi 
 ar-tahmasebi@razi.tums.ac.ir

 Behrouz Attarbashi Moghadam 
 attarbashi@sina.tums.ac.ir

 Sara Fereydounnia 
 s-fereydounnia@sina.tums.ac.ir

1 Physical Therapy Department, School of Rehabilitation, 
Tehran University of Medical Sciences, Tehran, Iran

/ Published online: 6 December 2022 

Sport Sciences for Health (2023) 19:147–154 

http://orcid.org/0000-0001-6745-6414
http://orcid.org/0000-0002-1186-9997
http://orcid.org/0000-0002-0184-8930
http://orcid.org/0000-0002-9827-3108
http://crossmark.crossref.org/dialog/?doi=10.1007/s11332-022-01013-z&domain=pdf


 

1 3

of these musculoskeletal conditions as well. Furthermore, 
healthy people and athletes should notice foot and ankle 
deformations like the flexible flatfoot to prevent daily and 
sports injuries.

Kinesio taping, an approach that has gained popularity in 
recent years among practitioners, is a noninvasive therapy 
that uses elastic bands with specific textures to treat, modify, 
and prevent numerous musculoskeletal conditions. Several 
mechanisms have been proposed to explain its effectiveness. 
From a neurophysiological perspective, it can increase the 
activation of mechanical skin receptors, leading to a reflex-
ive contraction of muscle spindles and an increase in the 
sensitivity of motor units [10]. Moreover, it can increase the 
blood circulation of muscles by stimulating the autonomic 
system and inducing peripheral vasodilation [11].

According to previous studies, Kinesio tape can affect 
foot posture and muscle activity [12]; moreover, it can alter 
foot pressure, range of motion, and pain perception in people 
with flexible flatfoot [5, 13]. Previous studies have shown the 
positive effects of tibialis posterior (TP) facilitation on the 
foot posture and the dynamic balance in people with the flex-
ible flatfoot [12, 14]. Moreover, in 2020, Sumal et al. stated 
that the fibularis longus (FL) tendon contributes to the MLA 
height, and physical therapy interventions targeting this 
muscle can lead to positive effects on the foot posture [6]; 
so, we hypothesized that using a facilitatory technique by 
means of Kinesio tape could result in the improved activity 
of these muscles. Also, it should be noted that some physi-
ological characteristics, such as soft tissue flexibility, differ 
among genders, so it should be considered an influential 
factor in the results of therapeutic interventions on muscu-
loskeletal deformities. Therefore, this study aims to compare 
the results of Kinesio taping of two important muscles of 
the foot, the tibialis posterior and fibularis longus, and their 
effects on foot posture, physical performance, and dynamic 
balance in young women with flexible flatfoot.

Materials and methods

Study design

This study is a single-blind, parallel-design, randomized 
clinical trial. It is approved by the ethics committee of Teh-
ran University of Medical Sciences with the approval iden-
tification of IR.TUMS.MEDICINE.REC.1400.771 and is 
registered in the Iranian Registry of Clinical Trials with the 
registration code IRCT20211018052805N.

Participants

In this study, 24 women were included. The sample 
size was calculated using  G*Power software. Power 

was considered 85%, the alpha value was 0.05, and the 
effect size was estimated using foot posture index (FPI) 
measurements in previous studies [15]. Inclusion criteria 
were: (1) 18–40-year-old people; (2) navicular drop test 
(NDT) ≥ 10 mm; (3) foot posture index (FPI) ≥  + 6; (4) 
positive Jack’s test; and (5) body mass index (BMI) ≤ 25 kg/
m2. Exclusion criteria were: (1) ankle injury in the last six 
months; (2) history of foot surgery; (3) foot injury due to 
systemic, inflammatory, and infectious diseases; (4) foot 
deformities including hallux valgus, hammer toe, and claw 
toe; (5) pregnancy; (6) ankle pain during the study; (7) 
static standing and walking problems; (8) Kinesio tape 
sensitivity; and (9) refuse to participate in the study or not 
adhering to treatment anymore. All subjects were informed 
about the study procedures and signed the consent form 
prior to the study (Fig. 1).

Assessment

Procedure

All of the subjects were asked to fill out a demographic 
questionnaire. Jack’s test was used to determine the flex-
ibility of the MLA [5]. Indeed, the type of the flatfoot 
was examined, while the assessor passively dorsiflexed 
the 1st metatarsophalangeal joint of the subject in a stand-
ing position. MLA was considered flexible if the curve 
appeared, so the test was positive. If the curve did not 
appear, it showed a rigid flatfoot, and the test was consid-
ered negative. Afterward, NDT and FPI were assessed, 
and the eligible subjects were included in the study. Next, 
they were asked to do a timed up and go (TUG) test for 
their physical performance assessment. Finally, sub-
jects performed a Y-balance test to be assessed for their 
dynamic balance. Three trials were conducted with 2 min 
rest intervals between each trial. All of these assessments 
were reassessed 30 min after intervention. The left leg 
was selected for the assessments and intervention in all 
subjects to avoid selection bias [16].

Navicular drop test

For this test, the subject sat on a suitable chair with her hips 
and knees at 90 °, both feet on the ground, and subtalar joint 
in a neutral position. Navicular tuberosity was found and 
marked with a removable marker. The assessor marked the 
height of navicular tuberosity from the ground on an index 
card. Then, they were asked to stand and put equal weight 
on both feet. Again, similar measurements were done [17]. 
The difference in navicular heights in both situations was 
measured using a ruler. This test was repeated three times, 
and the average value was calculated. NDT has shown good 
reliability and validity in previous studies [18].

Sport Sciences for Health (2023) 19:147–154 148



 

1 3

Foot posture index

A 6-item version of the foot posture index was used to assess 
foot posture while standing [19]. Foot postures are classified 
based on a scoring system for each portion of the foot from 
− 2 to + 2. Summation of the scores determines the type of 
the foot as pronated (FPI ≥  + 6), neutral (0 ≤ FPI ≤  + 5), and 
supinated (FPI < 0). To determine, the subject was asked 
to stand with the arms at the side while looking straight-
forward. The assessor scored each item using a specific 
checklist.

Timed up and go test

In this test, the subject stood from a suitable chair and began 
to walk three meters at a usual speed and then returned and 
walked through the chair and sat on it [20]. This time was 
recorded by a stopwatch.

Y‑balance test

Dynamic balance is assessed with the Y-balance test [21]. 
First, the assessor showed the correct form of performing 
the tasks. Then, the subjects were asked to complete three 
maneuvers in each direction (anterior, posteromedial, and 
posterolateral direction) to avoid the learning effect. Next, 
three trials were conducted with 2-min rest intervals between 
them. If any of these errors have occurred, the test was 
repeated: (1) Subject was not able to stand on one leg; (2) 

stance leg was moved; (3) reaching foot touched the ground 
due to loss of balance; and (4) subject could not return to 
the starting position. The average reaching distance was 
calculated in each direction, divided by limb length, and 
multiplied by one hundred (%). To measure the limb length, 
the subject lay supine. After correcting the pelvic position, 
a tape measure was placed from the anterior superior iliac 
spine (ASIS) to the most inferior part of the medial malleo-
lus [14].

Randomization

Two concealed envelopes containing blue and red pieces 
of cardboard were placed in front of the subjects, and they 
were asked to choose one of them. If they chose the blue or 
red one, they were assigned to the tibialis posterior Kinesio 
taping group or the fibularis longus Kinesio taping group, 
respectively. Subjects were blinded to the group in which 
they would be allocated.

Intervention

Tibialis posterior Kinesio taping (group a)

For this purpose, the subject lay supine and actively 
dorsiflexed and everted her ankle. Kinesio tape was applied 
from half of the tibia bone, passing behind the medial 
malleolus, and finished at the head of the fifth metatarsal 
bone [12] (Fig. 2).

Fig. 1  CONSORT flowchart of 
the participants Assessed for eligibility (n = 60) 

Randomized (n = 24)

Allocated to group A (n = 12)
Received allocated intervention (n = 12)

Did not received allocated intervention (n = 0)

Allocated to group B (n = 12)
Received allocated intervention (n = 12)

Did not received allocated intervention (n = 0)

Analysed  (n = 12)
Excluded from analysis (n= 0)

Analysed  (n = 12)
Excluded from analysis (n= 0)

Excluded (n = 36)
Not meeting inclusion criteria (n = 

30)
Declined to participate (n = 6)

Allocation

Analysis
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Fibularis longus Kinesio taping (group b)

The subject was asked to lie supine and actively plantarflex 
and invert her ankle. Kinesio tape was applied from the 
head of the fibula, passing behind the lateral malleolus, and 
finished at the base of the first metatarsal bone [22] (Fig. 3).

Using a facilitatory technique, an I-shaped red piece 
of Kinesio tape (TEMTEX, South Korea) with 35 
percent tension was used for both groups [23]. While the 

subject had returned the muscle to the rest position, the 
anchor was applied without tension. Subjects rested in a 
comfortable position for 30 min [23, 24]. Afterward, they 
were reassessed. All assessments and interventions were 
performed by a single physiotherapist who was certified in 
the Kinesio tape method.

Statistical analysis

SPSS statistics version 24 was used for statistical analysis. 
The Kolmogorov–Smirnov test was used to assess the nor-
mal distribution of data. For intra-group comparison, paired 
samples T test and Wilcoxon test were used for parametric 
and nonparametric  statistics, respectively. For intergroup 
comparison, independent T test and Mann–Whitney test 
were used for parametric and nonparametric  statistics. The 
significance level (P value) was considered less than 0.05.

Results

Sixty participants were screened, and of them, 36 
participants did not meet the inclusion criteria or were 
excluded. Finally, 24 participants were eligible and 
enrolled in the study. The subjects did not report any 
adverse effects during and after the study. The demographic 
characteristics of the subjects are shown in Table  1. 
The Kolmogorov–Smirnov (K-S) test showed that the 
distribution of the weight and BMI was not normal in 
group A (P = 0.03, and P = 0.04, respectively). Also, K-S 
test showed that the distribution of the NDT values was not 
normal in both groups (P = 0.01 and P = 0.03 for groups A 
and B, respectively), so we used the related nonparametric 
tests. There was no significant difference between the 
groups regarding the demographic characteristics (P > 0.05). 
According to the results, NDT, FPI, and TUG test changed 
significantly in group A (P = 0.01, P = 0.001, P = 0.006, 
respectively) (Table 2). For group B, the FPI score decreased 
(P = 0.03), and the Y-balance test in the anterior direction 
improved significantly (P = 0.01) (Table 2). Navicular drop 
decreased after the intervention in group B, but it was not 
statistically significant (P = 0.09). Any variables have not 
shown a significant difference between groups (Table 3); 

Fig. 2  Tibialis posterior Kinesio taping

Fig. 3  Fibularis longus Kinesio taping

Table 1  Demographic 
characteristics in two groups

Values are shown as mean ± standard deviation
a For weight and BMI, the Mann–Whitney test was used due to a lack of normal distribution

Variables Group A (n = 12) Group B (n = 12) P value t (z) Power

Age (years) 22.25 ± 2.52 24.58 ± 6.02 0.23 − 1.23 0.23
Height (m) 1.63 ± 0.05 1.62 ± 0.04 0.68 0.41 0.08
Weight (kg) a 60 ± 6.98 59 ± 7.36 0.81 − 0.23 0.05
BMI (kg/m2) a 22.42 ± 2.00 22.29 ± 2.46 0.86 − 0.17 0.03
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however, FPI improved better in group A (P = 0.05, mean 
difference = − 1.08).

Discussion

The study investigated the immediate effects of Kinesio 
taping on two important muscles of the leg, the tibialis 
posterior and the fibularis longus. The results showed that 
the foot posture was improved in both groups, though the 
navicular drop decreased significantly just with the tibialis 
posterior Kinesio taping. This finding is consistent with the 
study of Siu et al. in 2019 on runners with flexible flatfoot 
[12]. They showed that the Kinesio taping of the TP and the 
transverse arch could immediately reduce the NDT. Since 
the TP activity provides dynamic stability for the MLA due 
to its line of action [25], it is possible that the increased 
activity of this muscle, and the following force generation 
capacity, is achievable as an immediate effect of Kinesio 
taping, and hence, we can expect the improved arch height. 
Moreover, since the TP Kinesio taping procedure passes 
over the medial side of the foot and covers the navicular 
bone, it is possible that it can provide mechanical support to 
the navicular bone and the MLA. However, in 2012, Roman 
et al. did not find any significant effect of TP Kinesio tap-
ing on rear foot pronation 24 h after the application, which 
questions the prolonged effect of TP Kinesio taping on foot 
posture [26]. In 2020, Sumal et al. stated that the fibularis 
longus tendon contributes to the MLA height, and physi-
cal therapy interventions targeting this muscle can lead to 
positive effects on foot posture [6]. Our results showed that 
the overall foot posture improved with FL Kinesio taping. 
Although there was no significant difference in FPI values 
between the two groups, the results were so close to being 
meaningful in favor of group A. Aguilar et al. in 2015 sug-
gested that Kinesio taping using low-dye technique can lead 
to better result of FPI compared to the sham Kinesio taping 
in the pronated foot of amateur runners after 45 min of run-
ning [16]. It should be noticed that the mechanical correction 
of the low-dye technique was more than our method since it 
used 75% tension of Kinesio tape.

Y-balance test in the anterior direction increased 
significantly in group B. As an ankle evertor, the fibularis 
longus provides stability in the ankle joint [27], and it is a 
primary muscle for balance maintenance. Our findings were 
consistent with the results of Fereydounnia et al. in 2019 
in which they investigated the effects of fibularis longus 
Kinesio taping on dynamic balance in soccer players with 
and without ankle instability [23]. They showed that Kinesio 
tape could immediately affect the dynamic balance of 
subjects. In 2016, Correia et al. found that the Kinesio taping 
of the FL has no immediate effect on the static balance in 
young healthy subjects, though the applied tension was Ta
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only 10%. Our study showed that the FL Kinesio taping 
with 30% tension can lead to better results in the dynamic 
balance [22]; however, it is unclear if there is a significant 
relationship between the static balance and dynamic balance 
with the same applied tension of the Kinesio tape.

The timed up and go test decreased significantly in group 
A; it might happen due to the improved support of MLA dur-
ing the load transfer in the gait mechanism as a result of TP 
facilitation. Moreover, Siu et al. found that Kinesio taping 
of TP and transverse arch can increase the muscle activity 
of the tibialis anterior during running, which is an important 
muscle in the propulsion phase of locomotion [12, 28]. For 
group B, the result was not significant, which is consistent 
with the study of Fereydounnia et al. in 2021 on soccer play-
ers with and without ankle instability. In that study, Kinesio 
taping was applied in order to facilitate FL, and gait initia-
tion parameters were measured with the force plate [29]. To 
our knowledge, it is the first study that has investigated the 
TUG test as a functional assessment for the physical perfor-
mance of people with the flexible flatfoot.

EMG studies have shown the altered electromyographic 
activity of TP and FL in the gait mechanism of flatfeet peo-
ple [30]. As mentioned before, several theories have been 
explained for the mechanisms of Kinesio tape effective-
ness. It can increase blood flow through the autonomic sys-
tem [11], facilitate muscle activity by increasing the sen-
sory inputs of skin and joint receptors [10], and adjust the 
length–tension relationship and, subsequently, the force gen-
eration capacity of muscles [31]. All of these changes could 
lead to better function of the target muscles in this study.

To the authors’ knowledge, it is the first study that inves-
tigated the effects of Kinesio taping on the fibularis longus 
muscle in flexible flatfoot, so this effect on the mentioned 
outcome measures can be further investigated in future stud-
ies. For example, it is suggested that the prolonged effects of 
FL Kinesio taping plus the comparison to the control group 
be addressed in future studies.

One limitation of our study is that the subjects were 
young females, and the results are limited to this population. 
Moreover, just immediate effects of the intervention were 
studied, and the long-term effects remained unclear. Also, 
the lack of the control group disabled us from deducing 
consistently from the present findings. Another limitation 
is the small sample size of the study. Due to the COVID-19 
pandemic, it was not possible to enlarge the sample size.

Conclusion

Kinesio taping of the tibialis posterior can improve the foot 
posture and physical performance of young women with 
flexible flatfoot. Additionally, Kinesio taping of fibularis 
longus leads to promising results in the foot posture and 
dynamic balance in this population. No significant differ-
ences were shown between the two groups. In addition to 
the tibialis posterior, it is suggested that the fibularis longus 
muscle be considered a therapeutic target for the manage-
ment of flexible flatfoot in healthy young women.
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