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Abstract 

Background: Ankle inversion sprain is a common musculoskeletal injury due to an inward foot twist. It results in pain, swelling, limited movement, 
instability, and tenderness of the injured ankle. Standard physical therapy (PT) for acute ankle inversion sprain involves cryotherapy, range of 
motion, balance, and strengthening exercises. Biomechanical Taping (BMT) is an adjunct to PT. Objectives: To identify the short-term effects of 
BMT and PT on pain and function of individuals with acute ankle inversion sprains. Methods: Two licensed physiotherapists screened the 
participants.  Eligible participants were treated 3x/week with BMT and PT, with a day of home exercises in between treatments. Participants 
answered the Visual Analogue Scale (VAS) and Foot and Ankle Ability Measure (FAAM). Friedman Test was used to determine differences in pre-
post measurements of VAS and FAAM. Results: 17 participants (10 males: 7 females) with unilateral acute ankle inversion sprains were included 
in the study with a mean (95% CI) age of 21 (20-22) years. BMT and PT (a) decreased VAS mean rank scores at Treatments 3 and 5 (p<0.05); (b) 
improved FAAM-ADL mean rank scores in Treatments 1 and 3 (p<0.05); (c) improved FAAM-Sports mean rank scores in all Treatments (p<0.05); 
and (d) improved in VAS, FAAM ADL and Sports scores between Treatment 1, Treatment 2 and Treatment 3 (p<0.00001).  Conclusion: BMT may 
be an effective adjunct to PT in improving pain and function of participants with acute ankle inversion sprains. The increased stability created by 
BMT may underpin the improved pain and function of participants. 
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INTRODUCTION 

Ankle inversion sprain is the most common 
traumatic ankle injury associated with lateral 
ankle pain and difficulty in walking.1 It is 
described as stretching, partial or complete 
rupture of anterior talofibular ligament (ATFL), a 
commonly injured lateral ankle ligament, after a 
sudden forceful inward movement of the foot 
due to miscalculated step.1,2 Ankle inversion 
sprain has a prevalence rate of 93 per 1,000 
persons among athletes.3  

Typical clinical presentations of acute ankle 
inversion sprain (up to 4-6 days post-injury) are 

the presence of severe ankle pain especially on 
the lateral portion with or without ankle motion, 
localized heat, inability to severe difficulty 
bearing weight, and/or increased levels of 
localized swelling usually with ecchymosis.4  In 
the presence of equivocal evidence on the use of 
Protection, Rest, Ice, Compression, and Elevation 
(PRICE) protocol is widely used in clinics and 
research as standard physical therapy (PT) in 
managing acute ankle sprain.5 Ice combined with 
exercise therapy reduced pain and swelling of 
the ankle.6 Ice with compression combined with 
elevation or rest is common treatment for acute 
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ankle inversion sprain.6 Functional rehabilitation 
consisting of ankle stabilization and progressive 
weight-bearing and exercise is considered the 
standard of care for acute ankle inversion 
sprains. Generally, early range of motion (ROM) 
exercises are followed by strengthening, 
proprioception, and functional exercises. This 
early functional rehabilitation may aid in 
improving function and enabling a faster 
recovery.7 

Taping is an adjunct treatment tool used with PT 
in the management of acute ankle inversion 
sprains.  Inelastic tapes improve neuromuscular 
control, support and partially limit ankle joint 
movement. It allows early weight-bearing by 
preventing excessive unnecessary movements of 
the ankle joint area.8 The Biomechanical Taping 
Technique (BMT) is a taping technique that 
addresses pain secondary to acute ankle 
inversion sprains.  BMT uses fascia tape, an 
inelastic tape, that pinches the skin and 
hypothesized to lift the deep fascia. The lift 
creates light skin fold potentially allowing 
movement between deep fascia and underlying 
muscles. Unlike inelastic tape, it does not limit 
ankle joint movement.9 

Considering that BMT is an emerging taping 
technique, no study reports on the effectiveness 
of BMT on ankle inversion sprain. The 
effectiveness of BMT, however, was reported by 
Dones et al. in the management of lateral elbow 
pain, which reported significantly decreased 
lateral elbow pain (p<0.05), increased handgrip 
strength (p<0.05) and improved function 
(p<0.0001) of 23 patients with lateral 
epicondylalgia. Improvements in clinical 
symptoms and functions were reported after 
three applications of BMT (on Days 1, 3 and 5).9  

This study aimed to determine the effectiveness 
of BMT and PT on pain and function of patients 
with acute ankle inversion sprains.   

 

METHODS 

Ethics. This study was approved by the Ethics 
Review Committee of the College of 
Rehabilitation Sciences of the University of Santo 
Tomas (Ethics protocol number: SI 2017-005-
OR). 

Study Design. This is a pre- and post-
intervention experimental study.  

Sample Size. Using G*Power 3.1.9.2, a minimum 
sample size of 30 was needed to determine the 
effectiveness of PT and BMT on acute ankle 
inversion sprains. This was computed using the 
following information: mean (95% CI) VAS 
values of 1.04 (0.20, 1.88), alpha value of 0.05 
and power of 0.20, as reported by Dones et al.9 

Setting. This study was done at the Physical 
Therapy Skills Laboratory of the College of 
Rehabilitation Sciences of the University of Santo 
Tomas.  

Biomechanical Tape. BMT fascia tape is 
inelastic tape (Figure 1) with a height of 6 cm 
and a length of 5.5 m. The BMT fascia tape is 
more stretchable than Leukoplast and Mueller 
tapes.9  

Figure 1. The BMT fascia tape that was used in 
the study. 

 

Outcome Measures. Visual Analog Scale (VAS) 
for pain (Appendix A) and Foot and Ankle Ability 
Measure (FAAM) (Appendix B) for function were 
used to determine the effectiveness of BMT and 
PT on acute ankle inversion sprain.  

VAS is a continuous scale of ten centimeters 
(100mm) in length with two verbal descriptors, 
one for each extreme.  It uses descriptors of “no 
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pain at all” and “pain as bad as it could be” or 
“worst imaginable pain”. The participants were 
asked to draw a line perpendicular to the VAS 
line corresponding to their pain. The score was 
determined by measuring the distance (mm) 
between the “no pain” anchor to the patient’s 
mark using a ruler.  A longer distance suggested 
greater pain intensity. The minimal clinically 
significant difference was 1.1 points on an 11-
point scale (or 11 points on a 110-point scale). 
The minimum clinically important difference 
was 1.37 cm. VAS was highly correlated with a 5-
point verbal descriptive scale and a numeric 
rating scale graded from no pain with worst pain 
with correlations ranging from 0.71–0.78 and 
0.62–0.91, respectively).10  VAS was sensitive 
(sensitivity = 0.70) and reliable (between groups 
r = 0.97) in measuring the intensity of pain.11-15 

FAAM a self -report measure, assesses the 
physical function of individuals who had lower 
leg, ankle, and foot musculoskeletal disorders. It 
is a 29-item questionnaire that has two 
subscales: ADLs subscale (21 items) and sports 
subscale (8 items). Subscale scores are based on 
a Likert scale (4-no difficulty; 3- slight difficulty; 
2-moderate difficulty; 1- extreme difficulty; 0- 
unable to do). The participants answer N/A for 
the activities limited by other factors other than 
the foot and ankle.  Participants assess their 
current functional level as “normal”, “nearly 
normal”, “abnormal” and “severely abnormal”.  
N/As are not counted. The score is determined 
by the sum of the points divided by the total 
possible score. A higher score reflects a higher 
level of physical function. The minimal 
detectable changes for the activities of daily 
living and sports subscales are 5.7 and 12.3 
respectively.16-18 The ADL and Sport subscales 
demonstrated the following associations: 

• strong with SF-36 physical function 
subscale (r = 0.84, 0.78)  

• strong with physical component 
summary score (r = 0.78, 0.80)  

• weak with SF-36 mental function 
subscale (r = 0.18, 0.11) and  

• weak with mental component summary 
score (r = 0.05, -0.02).19 

PT Management for Acute Ankle Inversion 
Sprain. Participants received the PRICE protocol 
namely; Protection, Rest, Ice, Compression, and 

Elevation. Ice and elevation above heart-level 
were done for ten (10) minutes. Participants 
received the following based on their ability to 
perform the exercises: 

• Ankle dorsiflexion, plantarflexion, eversion, 
and inversion for 10 repetitions within the 
pain-free range;  

• Ankle isometric exercises towards 
dorsiflexion, plantarflexion, eversion, and 
inversion for 10 repetitions with a 6-second 
hold for each repetition;  

• Balance exercises in the following sequence:   
o Single leg stance with eyes open for 

30 seconds,  
o Single leg stance on unaffected limb 

swinging for 30 seconds, and  
o Single leg squats for 30 seconds.  

The progression of the balance exercises was 
from eyes opened to eyes closed.7,20  

Recruitment and Eligibility Criteria of 
Participants. Potential participants were 
recruited through purposive sampling from 
November 2017 to March 2019 in clinics, sports 
clubs, and barangays. Information dissemination 
was done using social media, posters, brochures, 
flyers, and personal invitations. Participants 
were screened by either one of the two licensed 
physiotherapists using the Initial Screening 
Checklist (Appendix C).  

The inclusion criteria used were as follows:  

• Male or female aged 18-35 years old; 
• Has an ankle sprain with at least Grade 1 

tenderness suggesting inflammation 1 day to 
3 weeks before being seen by the group; and 

• Diagnosed with Grade 1 or 2 ankle sprain 
using the West Point Ankle Grading System 

The exclusion criteria used were as follows: 

• (+) fracture on the ankle/foot for < 6 weeks 
• (+) neurologic deficits in the lower 

extremities 
• (+) for Squeeze Test, External Rotation Stress 

test, and syndesmosis ligament palpation.  
These  potential participants would have 
suffered a syndesmotic ankle injury  

• (+) chronic ankle instability as reported by 
participants 

• infected skin 
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• previous surgical treatment on the 
ankle/foot for >= 6 weeks 

• Those who took medications that had altered 
pain intensity 

• Two or more recurrent ankle sprains in the 
past six (6) months  

Eligible participants were oriented as to the 
purpose and protocol of the study. Consenting 
participants sign the informed consent form. 

Study Protocol. Eligible participants answered 
the VAS for pain and FAAM prior to PT and 
immediately after BMT, for each of the three 
treatment sessions. Participants were treated 
three times per week separated by a day of home 
exercises. For days without treatment, 
participants were asked to perform the following 
exercises and update diary (Appendix D):  

• Active range of motion exercises on ankle 
towards all planes for 10 repetitions, in 
supine; 

• Ankle isometric exercises towards all planes 
for 10 repetitions with a 6-second hold for 
each repetition, in supine;  

• Balance exercises in the following sequence: 
a. single-leg stance with eyes open; b. single-
leg stance on the unaffected limb with 
opposite leg swinging, and c. single-leg 
squats for 30 seconds done for 3 repetitions.  

BMT application. Immediately after the 
standard physical therapy, the first strip of BMT 
fascia tape was placed on the skin overlying the 
painful area (of the injured ankle) (Figure 2). The 
second strip of BMT fascia tape was applied 
directly on top of the first BMT fascia tape 
leaving shallow skin folds on the painful ankle 
area (Figure 3).  The distal end of the first strip of 
BMT fascia tape was anchored on the posterior 
aspect of the Achilles tendon.  The third strip of 
BMT fascia tape was applied on top of the second 
tape starting from the painful area and was 
anchored on the medial side of Achilles tendon 
(Figure 4). The participants were instructed to 
wear the BMT tape for up to three (3) hours. 

Figure 2. First BMT fascia strip. The participant 
was in a long sitting position with the injured 
ankle placed in a neutral position. The first strip 
of BMT fascia tape was applied without tension 
over the painful lateral ankle area. 

 

 

Figure 3. Second BMT fascia strip.  The second 
strip of BMT fascia was anchored on the 
participant’s skin overlapping the first BMT 
fascia strip. The tape was pushed towards the 
posterior aspect of the ankle by the investigator 
creating a skin lift (green arrow) over the painful 
area. The distal end of the second BMT fascia 
strip was anchored laterally to the Achilles 
tendon. 
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Figure 4.  Third  BMT fascia strip. The third BMT 
fascia strip was anchored on the participant’s 
skin overlapping the previous BMT fascia strips. 
The tape was pushed towards the posterior 
aspect of the ankle by the investigator creating a 
skin lift over the painful area. The distal end of 
the BMT fascia strip was attached to the medial 
aspect of the Achilles tendon. 

 

Statistical Analyses Used. Descriptive statistics 
(median, range) were used to describe baseline 
demographics of participants. Using MedCalc 
version 15.2.2. Friedman Test was used to 
determine differences in pre-post measurements 
of VAS and FAAM. Friedman Test is the non-
parametric equivalent of repeated measures 
one-way ANOVA).  Alpha value at p<0.05 with a 
calculated 25th-7th percentile range will be 
determined.21 Imputation method was used 
during intention-to-treat-analysis. The last VAS, 
and FAAM scores of non-compliant participants 
at Treatment 3 were carried forward and used in 
data analysis.   

 

RESULTS 

During this 2-year study, a total of 17 out of 30 
patients were investigated.  Using post hoc 
analysis by G*Power 3.1.9.2, the power was 
calculated at 61% with an effect size of 0.50, and 
an alpha value of 0.05.22  

A total of 30 participants were recruited for the 
study. 11 were excluded due to pain experienced 
on the posterior aspect of the ankle and negative 
anterior drawer test. Two (2) potential 
participants did not participate due to 

scheduling difficulties. Seventeen (17) patients 
(10 male: 7 females) with unilateral ankle 
inversion sprains (11 left: 6 right) were included 
in the study with mean (95% CI) age of 21 (20-
22) years.  At baseline, patients reported mean 
(95% CI) VAS scores of 3.40 (2.11 to 4.69). Two 
participants did not return on Treatment 5. The 
mean (95% CI) FAAM ADL and Sports Subscale 
Scores were 72.56 (67.90 to 77.22) and 62.87 
(54.50 to 71.23). 

The following number of participants received 
the three treatments (Treatments 1, 2, and 3) on 
the following days: 

• 13 participants on Days 1, 3 and 5; 
• 2 participants on Days 1, 3 and 7; 
• 1 participant on Days 1, 4 and 7; 
• 1 participant on Days 1, 4 and 6. 

15 of 17 participants performed the home 
exercise program with two (2) participants 
resting the injured ankle. 

Shapiro-Wilk Test reported non-normal 
distribution of VAS scores, FAAM ADL and FAAM 
Sports Subscale Scores (p<0.01). Using Friedman 
Test, a difference in VAS, FAAM ADL and Sports 
scores was found between Treatment 1, 
Treatment 2 and Treatment 3 (p<0.00001).  
Conover post-hoc test found improved 
differences in VAS, FAAM ADL and Sports Scores 
(p<0.05) between: 

• Treatment 1 Pre vs Treatment 2 Post 
• Treatment 2 Pre vs Treatment 3 Post 
• Treatment 1 Pre vs Treatment 3 Post 

Except on Day 1, the pre- and post-VAS Scores 
were different in Treatment 3 and Treatment 5 
(p<0.05). Table 1 reports the mean ranks 
between pre- and post-VAS scores. 

Except in Treatment 3, the pre- and post-FAAM 
ADL Subscale Scores were different in Treatment 
1 and Treatment 3 (p<0.05). Table 2 reports the 
mean ranks between pre- and post-FAAM ADL 
Subscale Scores. 

The pre- and post-FAAM Sports Subscale Scores 
were different in Treatments 1, 2 and 3 (p<0.05) 
Table 3 reports the mean ranks between pre and 
post FAAM Sports Subscale Scores. 
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No adverse reactions (skin redness, itchiness, 
blisters) to BMT were reported by the 
participants. 

 

Table 1. Pre and Post VAS Mean Rank for each treatment 

Treatments Mean Rank p-value 

1 Pre 4.85 >0.05 

Post 4.44 

2 Pre 4.32 <0.05* 

Post 3.38 

3 Pre 2.47 <0.05* 

Post 1.53 

*p<0.05 significant value 
Legend: VAS, Visual Analogue Scale 

Table 2. Pre and Post FAAM ADL Subscale Mean Rank for every treatment 

Treatments Mean Rank p-value 

1 Pre 1.47 <0.05* 

Post 3.06 

2 Pre 2.41 <0.05* 

Post 3.82 

3 Pre 4.76 >0.05 

Post 5.47 

*p<0.05 significant value 
Legend: ADL, Activities of Daily Living; FAAM, Foot and Ankle Ability Measure 
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Table 3. FAAM Sports Subscale Mean Rank for each treatment 

Treatments Mean Rank p-value 

1 Pre 1.50 <0.05* 

Post 2.50 

2 Pre 2.71 <0.05* 

Post 3.79 

3 Pre 4.91 <0.05* 

Post 5.59 

*p<0.05 significant value 
Legend: FAAM, Foot and Ankle Ability Measure 

 

DISCUSSION  

Biomechanical Taping is an emerging taping 
technique used in reducing pain and improving 
the function of individuals with musculoskeletal 
conditions. This study found that BMT and PT: 
(a) decreased VAS mean rank scores at 
Treatments 2and 3 (p<0.05); (b) improved 
FAAM-ADL Subscale mean rank scores in 
Treatments 1 and 2 (p<0.05); (c) improved 
FAAM-Sports Subscale mean rank scores in all 
Treatments (p<0.05); and (d) improved in VAS, 
FAAM ADL and Sports scores between 
Treatment 1, Treatment 2 and Treatment 3 
(p<0.00001).   

The significant improvement in VAS, FAAM ADL 
and Sports Subscale mean rank scores (p<0.05) 
may be secondary to the physical changes 
brought about by the skin lift created by the BMT 
fascia tape. The skin lift could have tightened the 
superficial fascia that promoted stability on the 
injured ankle area while it was moving. We 
assumed that the skin lift likewise created an 
increased space between deep fascia and muscle 
that promoted slide thereby movement in 
between these apposed layers. Similar 
improvement in VAS and function scores were 
reported by Dones et al. on handgrips of 23 
patients with Lateral Epicondylalgia during BMT 
application (p<0.05).9  

No difference in pre and post VAS mean rank 
scores were found on Day 1 (p>0.05). Three (3) 
of 17 participants reported increased pain 
immediately after doing the exercises. We 
speculate that the skin lift created by tape caused 
further tightening of the injured ankle area 
perceived as uncomfortable by the participants 
thus, possibly affecting the reported VAS scores.  

The improved FAAM ADL subscale means rank 
scores on Day 5 albeit non-significant was 
possibly due to the ceiling effect of the 
treatments provided. The majority of the 
participants reached a higher percentage on 
Treatment 2 compared to Treatment 1 in which 
a significant increase in scores was difficult to 
achieve. Albeit not used in the study, a personal 
narrative on perceived improvements by the 
participants could have been used in describing 
changes brought by the use of BMT. 

Despite the 2-yearlong study, we only evaluated 
and treated 17 participants with true ATFL 
injury. This had decreased the power of our 
study to 60%, limiting the external 
generalizability of our results. The absence of a 
control group in the study precludes the 
determination on the sole effects of BMT on pain 
and function of individuals with ankle inversion 
sprain. This study only determined the short-
term effects of BMT and PT. Given the three (3) 
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treatment sessions, the effectiveness of BMT as 
an adjunct to PT may be evident more so, not 
causing additional pain or limitation in function 
on the injured ankles of participants.  

Implications to practice. BMT with PT may be 
used in the treatment of acute ankle inversions 
sprains. The increased stability provided by a 
possibly compact superficial fascia secondary to 
the skin-lift created by BMT fascia tape may 
underpin the improved pain and function of 
participants. BMT fascia tape allows the mobility 
of ankle while maintaining a certain level of 
stability. 

Albeit no adverse skin reactions were reported 
in the study, the application of BMT fascia tape 
may potentially cause skin reactions to the 
involved area such as redness, itching, and 
blisters. Regular monitoring of the skin condition 
throughout the treatment period is 
recommended. Patients should be instructed to 
keep the tape for a maximum of three (3) hours 
from the time of application to minimize skin 
reactions. 

Implications to research. A large-scale 
randomized controlled trial is needed to increase 
the external generalizability of the reported 
effectiveness of BMT on pain and function of 
individuals with acute inversion ankle sprains.   

 

CONCLUSION 

Biomechanical Taping may be an effective 
adjunct to PT in managing pain and improving 
the function of patients with an acute inversion 
ankle sprain. The stability the BMT is assumed to 
create in the ankle joint decreased pain 
promoting functional improvement, such as 
experienced when walking. The basic science 
underpinning the mechanism on pain 
improvement experienced by patients with ankle 
inversion sprain during BMT application has yet 
to be investigated.  
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