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Spiral Taping Improves Performance on Star Excursion Balance 
Test in Individuals with Unilateral Chronic Ankle Instability 
Young-Sook Bae

Department of Physical Therapy, College of Health Science, Gachon University, Seongnam, Korea 

Purpose: This study was to investigate the short-term effects of spiral taping (ST) on performance on the star excursion balance test 
(SEBT) in individuals with unilateral chronic ankle instability (CAI). 
Methods: This study was single-group pre - post measures experimental design. The subjects with CAI were 39 (range, 20-31 years; male 
16, females 23) were enrolled in the study. The discomfort had in unilateral ankle and Cumberland ankle instability score was 19.56 (±  
3.29). Spiral tape (a width of 3 mm) was applied 3×4 cross shape on medial malleolus, lateral malleolus and dorsal of talocural joint of 
unstable ankle. SEBT was measured baseline and 30 min later in stable ankle and unstable ankle. 
Results: SEBT showed significantly improved after applying the ST (p<0.05, ES=0.74) on unstable ankle. In comparison the difference of 
stable and unstable ankle, between the pretest and posttest were significant differences (p<0.01, ES=1.88). 
Conclusion: These results indicated that ST improves performance on the SEBT. Therefore, it suggests that ST may be a suitable interven-
tion to dynamic balance in patients with CAI.
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INTRODUCTION

Chronic ankle instability (CAI) is a condition where there is re-

petitive ankle instability, recurrent sprains, and diminished self-re-

ported function in daily life.1 Symptoms of pain and instability of 

the ankle during daily activities are commonly present in CAI.2 Ac-

cordingly, symptoms of pain, instability, and “giving way” are ob-

served in approximately 55%-75% of patients after an initial ankle 

injury, and these symptoms can persist for 6-18 months following 

the initial injury.3,4 It has been suggested that CAI is determined by 

the correlation between mechanical and functional ankle insuffi-

ciencies, and it is believed that this correlation is based on the pro-

gression of CAI.3 Functional insufficiencies include impaired pro-

prioception, impaired neuromuscular control, and impaired pos-

tural control.5 Furthermore, there are postural stability deficits in 

both static and dynamic situations in CAI.6 Dynamic balance is de-

fined as maintaining balance while transitioning from a static to 

dynamic state.7 Therefore, it is important for postural stability as 

dynamic balance deficits to be emphasized during rehabilitation. 

SEBT is reliable test for measuring dynamic balance.8 The SEBT is 

clinical test known to detect functional dysfunction associated with 

lower extremity pathology.9 Particularly, CAI was measured bal-

ance deficit by SEBT.10 Hong et al11 reported neuromuscular train-

ing program for CAI enhanced STBT and the dynamic balance. 

In addition, ankle taping such as Mulligan’s fibular repositioning 

taping12 and ankle balance taping with kinesiology taping13 are 

known to positively affect postural stability in CAI. The application 

of taping techniques is a common intervention used in ankle inju-

ries. Recovery of dynamic balance after an orthopedic injury such 

as CAI is considered a major clinical rehabilitation goal.14

Ankle injury prevention and attenuation of recurring ankle inju-

ries are important for limiting CAI. The way of reducing damage in 

the ankle joint is to apply external prophylactic support via ankle 

taping. Previous studies have suggested that taping the ankle joint is 
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the most effective technique for reducing recurring ankle damage 

in patients with a history of ankle joint injury.14 Several types of an-

kle tapes can be used, including elastic and non-elastic tapes. 

Among the non-elastic tapes, the athletic tape, Mulligan’s tape, and 

spiral taping (ST) developed by Dr. Nobudaka Tanaka, are used.15 

The ST, which is referred to as a balance taping, is attached in a 

spiral direction after measuring electromagnetic f lows through 

muscles and skin according to the principle of directivity and re-

sponse points.16 ST is known to be effective for low back pain,17 and 

balance is increased when applied on the ankle.18 As such, ST is fre-

quently used in the clinic, the effect of ST on ankle injury is unclear. 

The purpose of present study identified changes performance on 

the star excursion balance test (SEBT), which is known to detect dy-

namic balance, following application of the spiral taping in individ-

uals with unilateral CAI.

METHODS

1. Subjects
Participants were 21 to 30 years old and were recruited from uni-

versity students. Participants (male 16, female 23) with CAI were re-

cruited. The mean age of the subjects was 22.44 (± 2.66) years, mean 

height of 168.38 (± 7.75) cm, weight of 64.46 (± 9.76) kg.

Inclusion criteria for study participation were discomfort for six 

month over in unilateral ankle, Cumberland ankle instability score 

below 23, have no swelling on ankle, able to support weight with an 

unstable ankle, and provision of written informed consent. Exclu-

sion criteria were history of any surgery and fractured bones in the 

ankle within the past six months, Cumberland ankle instability 

score over 24, balance impairment or neurological or vestibular im-

pairment; decreased sensation in the lower limb, any contraindica-

tions to the measurement procedures. All subjects provided written 

informed consent, and signed an informed consent approved by the 

Institutional Review Board. 

A priori sample size calculations were performed using data from 

pilot study of eight participants. The software G-power 3.1.9.2 deter-

mined that thirty nine subjects were required, with a significance 

level of 0.05, power 0.08, and effect size of 0.8 (calculated using the 

mean and standard deviation from the pilot study). 

2. Intervention
ST was applied by single physical therapist with 5 years over of 

experience. The participants were blind to the type of tape used. 

The size of the ST is width of 3 mm was used (SPX-50H, Nichiban 

Inc., Japan), ST is adhesive non-elastic tape. In this study, ST was ap-

plied as follows: (1) The tape was attached under the medial malleo-

lus and then above and below it. The tape’s direction was diagonal 

toward the right at a 30°-35° angle with an 8-mm interval and at-

tached the three tapes. Next, the top of the next tape attached was 

divided and its direction was diagonal toward the left at a 30°-35° 

angle with an 8-mm interval and attached four tapes. As 3× 4 shape, 

the tape was attached on the medial malleolus (Figure 1A). (2) Then, 

Figure 1. The method of Spiral taping application. (A) medial malleolus; (B) lateral malleolus; (C) anterior tibiotalar joint.
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the tape of 3× 4 cross shape was attached on the lateral malleolus, 

similar to the medial malleolus (Figure 1B). (3) Finally, the tape of 3

× 4 cross shape was attached on the anterior tibiotalar joint line. The 

tape was attached at the center of the joint line diagonally toward 

the right at a 30°-35° angle, and 3 tapes application were similar to 

that at the medial and lateral malleolus (Figure 1C). This taping pro-

tocol was selected because a majority of the population that would 

use tape therapy has left-oriented activity, whereas 1%-5% of the 

population has right-oriented activity.16 While attaching the tape to 

the ankle, the ankle was placed in a neutral position to avoid 

stretching the tape. 

3. Outcome Measurements
Test for measuring dynamic balance is SEBT in musculoskeletal 

impairments such as chronic ankle instabilities.17-19 The intra-rater 

reliability of SEBT is very high (ICC2,1 = 0.81-0.96).19 We performed 

SEBT as follows: (1) a 10-cm-wide tape was attached on the floor on 

the anteroposterior portion; (2) the tape was vertically attached on 

the mediolateral portion compared with the center of the anterior-

posterior portion; (3) the tape was attached at a 45° angle from the 

outside and inside of the anterior-posterior portion (all tape lengths 

were 180 cm); and (4) while the subject was maintaining a barefoot 

single-leg stance in the center of 8 lines, the toe of the contralateral 

leg was placed far from the 8 lines and the distance between the 

center and the toe was measured. Because the trunk and pelvic are 

excessively rotated because of ankle instability during SEBT,21 the 

therapists were trained to prevent the rotation of the trunk and pel-

vis during SEBT. The better value from among two measurements 

was selected, and the unit measure is centimeter. SEBT value is sum 

of 8trials.

4. Design and Procedure
This study used a pre-post measures experimental design. The 

compared baseline and post-intervention changes, and compared 

difference stable ankle and unstable ankle in the subjects 

Before conducting experimental test, the subjects were checked to 

determine whether they met the inclusion or exclusion criteria and 

the general characteristics of all subjects were recorded. Ankle insta-

bility was determined using the Cumberland ankle instability tool 

(CAIT) questionnaire, which is used to evaluate CAI.22 CAIT ques-

tionnaire consists of 9 questions rated on a scale of 0-3 points, 0-4 

points, and 0-5 points, with the total score ranging from 0 to 30 

points. Scores of ≥ 28 indicate stability, whereas scores of ≤ 23 indi-

cate functional ankle instability.23 CAIT is a simple, valid, and reli-

able tool to measure the severity of ankle instability (validity: 0.83; 

reliability: 0.99), and the test-retest reliability is excellent [intra class 

correlation coefficient (ICC2,1) = 0.96].22 

CAIT questionnaire, SEBT were performed in Physical therapy 

laboratory and took approximately 2 hours. Subjects were training 

for the protocol of SEBT was completed. Thereafter, ST intervention 

was applied to the unstable ankle. Before and 30 minutes later after 

intervention measured SEBT on stable ankle and unstable ankle. 

5. Statistical Analysis
All statistical analyses were performed using the statistical pro-

gram SPSS 21.0 (Stastistical Package for the Social Sciences Inc, 

Chicago, IL) Analysis of descriptive statistics was used for the sub-

ject’s general characteristics. Changes between pre- and post-inter-

vention values, and comparison the difference of stable and unstable 

ankle were compared using paired t-test. In this study, quantitative 

measure of the strength of a pre- and post-intervention used Effect 

size (ES). All values are expressed as mean ± standard deviation 

(SD). The significance level was set at p < 0.05.

 

RESULTS

Descriptive baseline characteristics, unstable ankle scores, dura-

tion, and CAIT scores are presented in Table 1. Table 2 shows that 

unstable ankle before and after ST application significantly im-

proved (p < 0.01, ES = 0.74). There were significantly differences be-

tween the unstable and stable ankles before and after intervention 

(p < 0.01, ES =1.88). 

Table 1. General characteristics of the subjects 			 

Gender (male/female) 39 (16/23)

Age (year) 21.44±1.66

Height (cm) 166.38±7.75

Weight (kg) 60.46±9.76

Affected leg (left/right) 14/25

Duration (month) 10.36±7.55

CAIT score 19.56±3.29

CAIT: Cumberland ankle instability tool.			 
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DISCUSSION

In this study investigated the effect of compared to pre- and post 

ST application on SEBT performance as dynamic balance in indi-

viduals with CAI.  

Taping is very useful alternative method in CAI. Previous studies 

demonstrated that non-elastic tape suggest that ankle support is in-

creased compared with elastic tape therapy.24,25 For dynamic bal-

ance measure, researchers and clinicians use SEBT reach distance to 

evaluate ankle instability,18 and SEBT reach distance is known to 

decrease in CAI.26 In this study we observed that SEBT of stable and 

unstable ankle was significant difference. The neuromuscular train-

ing program11 and balance training20 enhanced SEBT in CAI.11 

SEBT improved that means to improved dynamic balance.

Current study we observed that performance of SEBT signifi-

cantly increased after ST application. This finding suggested that ST 

enhanced ankle stability, and may reduce apprehension. The result 

of study was identical from former study showing mulligan taping, 

such as non-elastic taping, improves performance of SEBT.10 There-

fore, the author suggested that application of ST was positive effect 

on performance of SEBT in CAI. 

In the comparison of two means, ES of 0.20 is considered a small 

effect, 0.50 is considered a medium effect, and 0.80 is considered a 

large effect.26 In this study, large ES were observed on SEBT of un-

stable ankle and difference of unstable and stable ankle. ES is suc-

cessful in detecting intervention effect and identifying the partici-

pants with the largest effect.27 Therefore, Improved SEBT perfor-

mance of ankle may be contributes by ST application. 

In this study, we showed that SEBT reach distance increase after 

ST application on unstable ankle. Therefore, because SEBT requires 

continuous movement of the foot other than the one supported to 

touch in eight directions, which also requires ankle stability, and 

dynamic balance control.28 Therefore, Increase in SEBT could sug-

gest the occurrence of increase ankle stability. 

As seen above, ST application in CAI increased SEBT as dynamic 

balance. Therefore, author suggests that ST may be a suitable inter-

vention to improve ankle stabilization in individual with CAI in 

clinical setting.

Some limitation of this study is that the relatively low number of 

subjects makes it difficult generalized the result. And the long term 

effects of ST were not investigated, as the test were conducted im-

mediately after applying the tape. Furthermore, the mechanism of 

the increase in proprioception and SEBT observed is also unclear. 

Also, previous study reported that ankle proprioception plays on 

essential role in balance control.29 This study suggests that further 

study should attempt to investigate effect of ST on several symp-

toms, such as increase pain, and decrease ROM and posture stabili-

ty and muscle activity in individual with CAI. 
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