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ABSTRACT

Aim: This study was commenced to compare the effect of Kinesiotape (KT) versus conventional tape (CT) on HVA
and IMA as well as the intensity of pain from HV deformity. Methodology: Female patients with age 45 to 60 years
and diagnosed with mild to moderate HV were included in the study. The foot pain intensity was assessed by visual
analogue scale (VAS) before applying tape and after completion of the study. Results: The outcome measures of pain
intensity showed a non-significant difference between both groups before intervention (p>0.05). Within both KT and
CT groups, the pre-and post-treatment scores were significantly different (p<0.05). In the comparison of the post-
treatment scores, there was a significant difference (p<0.05) between both groups favouring the KT group..
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INTRODUCTION

Hallux valgus (HV) is a complex progressive deformity manifested with lateral deviation of the great toe and medial
deviation of the first metatarsal bone [1]. The condition is frequently associated with a painful soft tissue and osseous
prominence commonly referred to as a “bunion,” on the medial side of the hallux base [2].

Inappropriate or constricting footwear appears to be the primary extrinsic cause. Intrinsic factors play a role as well
[3]. Previous studies have reported that flat foot has some influence on bunion formation, while others suggested that
pronation of the hindfoot as a major cause of this condition [4]. Metatarsus primus varus, which is characterized by an
increased angle between the first and second metatarsals, is often associated with an HV deformity [5-7].

Other intrinsic factors of HV include muscle imbalance in abductor and adductor muscles, contracture of the Achilles
tendon, generalized joint laxity, hypermobility of the first metatarsi cuneiform joint and neuromuscular diseases.
Heredity is also thought to be a factor in the development of HV deformity [8-10].

HV causes symptoms in three stages. First, is the pain in the bunion which hurts to wear a shoe. Second, the valgus
deviation of the big toe results in less space for the other toes. Upward displacement of the other toes occurs leading
to pressure against the shoe (hammer toe). Third, the valgus deformity overload the metatarsal heads from 2 to 4 and
this results in transfer metatarsalgia [11].

Females are significantly more likely to develop HV as compared with the males with sex ratios as high as 9:1, with
the predominance of HV, increases steadily with age [2]. The condition has a significant effect on balance and gait
patterns and is considered to be a risk factor for falls in older people [1].

Radiographic assessment of HV includes the evaluation of the hallux valgus angle (HVA) which was defined as the
angle between the first metatarsal and proximal phalanx. As well as, the first-second inter metatarsal angle (IMA)
which was defined as the angle between the first and second metatarsals. An HVA<15° and a first IMA<9° are
considered to be normal [12,13].

Conservative treatment is generally proposed for patients with mild to moderate HV. Many patients may find permanent
relief with nonsurgical measures [14]. It has 3 objectives: 1) prevent the deformity progression, 2) accommodate the
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deformity when it is rigid, and 3) distribute the pressure in the region of the lesion [15]. It includes the use of night
splints to balance the pull of the surrounding ligaments, foot exercises to increase the muscle strength and orthotic use
to correct the foot biomechanics [16].

Several studies have been carried out in order to assess the effectiveness of different non-operative measures to reduce
or control HV [3]. Ferrari, et al. [17] published a Cochrane review on interventions in the treatment of HV. This review
included three trials that assessed non-operative measures versus no treatment, finding no evidence for differences in
outcome measures. The evidence from these trials suggests that neither foot orthoses nor night splints appear to be
more effective than no treatment at all [18].

Recently, there has been an increasing trend for the use of taping techniques in the conservative management of HV
[19]. Although there are several studies involving taping techniques for knee and ankle problems, the number of
studies concerning taping for HV is limited.

A newly adhesive, elastic tape in different colours is called kinesiotape (KT). This is thought to enhance neuromuscular
control by stimulating skin receptors, and to improve lymphatic drainage via the elastic pull effect that reaches the
deeper tissues [20,21]. Although there are various studies on the effectiveness of KT to restore muscle function and
strength, improve range of motion, reduce pain, and increase lymphatic drainage, the effects of mechanical correction
are limited [14].

Quantifying the specific effects of KT, conventional tape (CT) would provide helpful data for those patients suffering
from painful HV. Moreover, there was no previous study comparing the effect of KT with CT. As such, the aim of
this study was to compare the effect of KT versus CT on HVA and IMA as well as the intensity of pain for patients
suffering from painful HV deformity.

METHODS
Subjects

Thirty female patients their age ranged from 45 to 60 years old diagnosed as mild to moderate HV (HVA between
20° to 40°) were included in this study. Their BMI was ranged from 20 Kg/m?to 25 Kg/m?. All patients had bilateral
flexible HV i.e., the hallux can be restored to the normal position manually without any significant resistance. All of
them had pain in the region of the 1 MTP joint. If the patients had evidence of lower extremity malalignment (e.g.
genu valgum, genu varum), limitation in the abduction movement of the hallux, a diagnosis of rheumatoid arthritis,
a history of previous foot surgery and previous use of foot orthoses were excluded from this study. The patients were
randomly assigned into two groups each group of 15 patients using the block randomization method. Group 1 (The KT
group) and Group 2 (the CT group). Before participation, all patients were informed about the procedures and gave
their written informed consent form.

Assessment

The intensity of foot pain was evaluated by the 10 cm visual analogue scale (VAS) before applying tape and after
completion of the study. HVA and IMA were obtained through radiographic assessment before and after the study
duration.

Procedures

Following the initial evaluations, both groups were given information about appropriate shoe-wear. The foot exercise
program was instructed as a home program for both groups. The patients were asked to exercises 3 times a day with
10 repetitions and for 8 weeks. Each exercise was demonstrated by the physiotherapist. The exercises consisted of a
passive abduction of the hallux with the traction of the first MTP joint and active abduction of the hallux.

Taping methods

For Group 1, patients were taped with HV kinesiotaping method developed by Kenzo Kase [22]. Two Y-shaped KT
pieces were used; the Y-shaped strip’s base was placed on the base of the hallux. After the big toe was aligned to
its estimated correct position with a light to moderate tension, the tape was implemented through the first ray. This
correction was done once during the implementation of the tape and took less than 10 seconds. The second tape piece
was placed over MTP joints with a mechanical correction technique on the big toe (Figure 1). After finishing the
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tape application, patients were allowed to walk for 10 min to be adapted with the tape. Each patient was trained by
a physiotherapist for the taping. The KT was applied 12 times overall during the eight-week period (every 5 days).

For Group 2, CT was used. Two centimetre wide strip was applied to the distal toe at the base of the toenail, and a 3.8
cm wide strip was applied to the instep and the arch of the foot. Then another strip 2 cm wide was applied parallel to
the midline of the medial aspect of the foot, from the distal to the proximal anchor, sustaining the big toe in a midline
position. The taping was completed with light circumferential strips covering the sites of the original anchors with
2 cm and 3.8 cm tape [6] (Figure 2). Each subject was trained by a physiotherapist for the taping. The patients were
asked to do the taping twice daily.

Outcome measures

Pain: The pain was evaluated by a visual analogue scale (VAS). Patients were instructed to mark their own pain
intensity perception on a 10 cm horizontal line, in which 0 states no pain and 10 cm states maximum pain that the
patient feels.

Radiographic measurements: For all patients, a weight bearing dorsoplantar X-ray was taken of both feet together
including the HVA and IMA. An additional lateral or oblique view in this position contributes little extra information
because the bones are superimposed [11]. A variety of methods for measuring these angles is reported in the literature.
In this study, we used the method recommended by the Ad Hoc committee of the American Orthopedic Foot and
Ankle Society on Angular Measurements [20,23]. In both the first and second metatarsals, reference points were
placed 1 cm to 2 cm proximal to the distal articular surface and 1 cm to 2 cm distal to the proximal articular surface
in the middle of the shafts. Proximal phalanx reference points were placed 0.5 cm to 1 cm proximal to distal to the
articular surfaces also in the midline.

Statistical analysis

All statistical analyses were carried out using SPSS for Windows, version 20.0. Descriptive statistics were computed
for all outcome measures. Parametric data were expressed as mean + SE. Whereas, non-parametric data were expressed

Figure 1 The KT technique used in the study

Figure 2 The CT technique used in the study
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as median (interquartile ranges). Wilcoxon Signed rank test and Mann-Whitney U test was used to determine VAS’s
scores differences within and between groups respectively. As such, paired and unpaired T-test was used to determine
the within and between-group changes regarding HVA and IMA. Data were considered statistically significant if
P<0.05.

RESULTS

Baseline demographic characteristics of KT group and CT group were shown in Table 1. There was no significant
difference between both groups regarding their age, BMI, and gender. In addition, data from both groups with
reference to the severity of HV deformities didn’t show any significant changes (p>0.05) which indicate homogeneity
of the sample.

VAS scores of subjects of both groups before and after intervention were presented in Table 2. The outcome measures
of pain intensity showed a non-significant difference between both groups before intervention (p>0.05). Within both
KT and CT groups, the pre-and post-treatment scores were significantly different (p<0.05). In the comparison of
the post-treatment scores, there was a significant difference (p<0.05) between both groups favouring the KT group
(Figure 3).

HVA and IMA scores

Pre-and post-treatment scores of HVA and IMA for both groups were presented in Table 3. There were no significant

Table 1 Demographic characteristics of patients at the baseline

Parameters KT group CT group p-value
Age (years) 52.60 +£5.58 50.20 +4.52 0.206
BMI (kg/m?) 22.53+1.42 21.60 + 1.55 0.095
Mal 6 (40% 8(53.3% 0.492
Gender n (%) ae (40%) ( ©)
Female 9 (60%) 7 (46.7%) -
Mild 11 (73.39 12 (809 0.671
HVA n (%) ! (73-3%) (80%)
Moderate 4(26.7%) 3 (20%) -

(kg/m?): Kilogram per meter square, n (%): number of patients (percentage to total group number), p: significance level

Table 2 Visual Analog Scale’s scores of both groups before and after intervention

Right side Left side
VAS seores | kT (%3)1:;) M| CT (%rQol:;) M z-value p-value KT (%:)012;) M| CT (%8)1:;) M z-value p-value
Pre 4 (3-5) 5 (4-6) -1.271 0.204 5 (4-5) 5(4-5) -0.415 0.678
Post 1(0-2) 2 (1-3) -1.98 0.046* 1(0-2) 3(1-3) -2.01 0.044*
z-value -3.46 -3.27 - - -3.43 -3.2 - -
P-value <0.001* <0.001* - - <0.001* 0.002* - -

KT: Kinesiotaping group, CT: Conventional Taping group, M(IQR): Median (Inter Quartile Ranges), p: significance level, *p<0.05.
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Table 3 HVA and IMA for both groups before and after the intervention

Right side Left side
Variables KT dg:lg)ll)lp X CT frsogp X p-value KT flg)l;lp X CT er()Sp X p-value
Pre 28.33+2.35 28.73 +3.31 0.705 29+3.16 30.33+1.92 0.173
HVA Post 16.40 + 1.96 19.07 £3.92 0.026* 18.73 £ 2.58 21.60 +3.31 0.014*
P-value <0.001* <0.001* - <0.001* <0.001* -
Pre 13.67 +£2.53 14.10+2.43 0.662 1433 +2.7 15.13+£2.5 0.401
IMA Post 8.40+1.18 947+ 1.72 0.033 8.33£1.30 9.53 +1.46 0.024
P-value <0.001* <0.001* - <0.001* <0.001*

differences of either the right or left HVA or IMA between both groups. Within both groups, the right and left HVA
and IMA significantly changed (p<0.05). Additionally, statistically significant differences in the post-treatment scores
of HVA and IMA between both groups were recorded in favour of the KT group (p<0.05).

DISCUSSION

HYV is the commonest forefoot deformity with high prevalence. It causes symptoms on the medial edge of the foot, the
sole, and the small toes. A diagnosis of HV is made in patients with an HVA greater than 15°; a slight lateral deviation
of the great toe is normal [24]. The severity of the deformity includes: mild (HVA up to 19°, IMA up to 13°); moderate
(HVA 20° to 40°, IMA 14° to 20°); severe (HVA>40°, IMA>20°) [5]. Patients recruited for our study had at least a
mild deformity of 20°; the most serious deformity was 40°.

Muscle imbalance in abductor and adductor muscles is cited as a major factor in the production of HV [25]. Thus, in
order to increase muscle strength and attain joint mobility, both groups were instructed to perform passive and active
abduction exercises.

Moreover, the use of an ill-fitting shoe is agreed to be the main factor in most forefoot deformities, especially in
women [26,27]. Because of fashion trends, some women wear shoes that are narrower than their feet and have narrow
toe boxes. In addition, high heels shift the forefoot forward into the toe box, causing crowding of the toes [10,28]. To
put this in consideration, all patients were instructed about the suitable shoe wear (wide round toe box with normal
heel height from 1 inch to 1.5 inch).

Considering the effect of taping on pain intensity

After eight-week treatment program, the results revealed that: within both KT and CT groups, the pre-and post-
treatment scores were significantly different. In comparing the post-treatment scores of both groups, there was a
significant difference between both groups favouring the KT group. Pain reduction might be attributed to the correction
of toes alignment which may help the foot to propel better in the gait cycles.

Pain reduction in the KT group may be attributed to the way in which the tape was applied to the skin. The KT was
applied to the skin in a slightly stretched position and adheres to it. When the tape recoils from the stretched position,
it lifts the skin creating visible convolutions on the skin surface. When the skin is lifted, the superficial lymphatic
channels are opened which allow for more efficient circulation. Consequently, the congested fluid is removed
taking with pain-inducing lactic acid and waste products. So, blood rich in oxygen enter the area more easily. These
mechanisms take pressure off pain receptors embedded under the skin. Pain is reduced as a result [29].

In consistency with our results, Oztiirk, et al. [30] found an improvement in pain intensity with KT application. They
suggested that this pain relieve mechanism may be attributed to the reduction of the subcutaneous nociceptor pressure
in the skin or to the afferent stimuli to the soft tissue structures.

Pain reduction in the CT group may explain that taping enhances the correct alignment of the hallux and prolongs this
position during ambulation.

Considering the effect of taping on HVA and IMA scores

Also, statistically significant differences in the post-treatment scores of HVA and IMA between both groups were
recorded in favour of the KT group. The results of this study showed no significant differences of either the right or
left HVA or IMA between both groups. Within both groups, the right and left HVA and IMA significantly changed.
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In a study carried out by Du Plessis, et al. [31], 20% change in HVA was considered to be clinically meaningful.
The results of this study showed a meaningful clinical change regardless the severity of patient’s deformity. The
improvement in both groups suggests that both tape types exerts a corrective force on the hallux.

The reduction of HVA and IMA in the KT group

The results of the KT may be attributed to the reflex mechanism of the nervous system on muscles. Recent researchers
have stated that constant application of tape over the skin stimulates the cutaneous mechanoreceptors, so this allows
for more sensory signals to the central nervous system for integration of the information [32]. Also, motor neuron
threshold reduction caused by cutaneous stimulation may affect the motor unit recruitment, which can facilitate
muscle contraction, and hence improve muscle strength. Also, it was suggested that KT enhances sensory feedback of
the taped area by skin stretching which improves contraction of inactive muscles [32].

Another mechanism that in our study, a correction was done to the first MTP to align it to its adjusted position
manually, this correction was done without applying any traction to the hallux joint. This method is known as a
mechanical correction, and it is used to assist in the positioning of muscle, fascia, or joint to stimulate a sensation, that
results in body’s adaptation to the stimulus [33,34].

This correction method is similar to the light mobilization exercise, which was cited in a study carried out by
Brantingham, et al. [34] and the exercise reported in this study included repetition of 5 to 10 times. A statistically
meaningful reduction of pain and foot function index was noted in the treatment group as a result of this protocol. In
our study, we used the KT method for 8 weeks renewing it every 5 days and had similar results.

Moreover, the KT technique maintains a functional correction without limiting the active range of motion or inhibiting
the circulation. When the tape is on the tissue, it acts as if the manipulative correction effect was still effective [14].

According to Williams, et al. [35], KT application results in a small immediate increase in muscle strength by inducing
a concentric pull on the fascia, which may increase muscle contraction. Another hypothesis suggests that, muscle
strength improvement may be due to the facilitation of muscle activity and proper muscle alignment [30,36].

The reduction of HVA and IMA in the CT group

This may be explained by, CT maintains the joint in an appropriate anatomic position to prevent or reduce positioning
default. It also helps to decrease the stress on the joint and prevent subluxation by reducing the gravitational pull on
the joint [37].

Alexander, et al. [38] suggested that the shortened position of the muscle which maintained by the tension of the tape
results in a reduction in tonic muscle spindle activity. The reduction in the spindle afferent input may lead to its inhibition.
This is the same as in the CT application. These results come in agreement with our study which demonstrated that CT
provides less effect than KT. Moreover, the significant difference between KT and CT groups may be due to different
techniques of taping application with different tensions which give different tactile stimuli [32].

CONCLUSIONS

HV deformity can be corrected by KT or CT application when combined with the exercise training program. So, this
approach may be considered as an effective and safe conservative approach for patients with mild to moderate HV.
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