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 
Abstract—Precise capture of plantar 3D surface of the foot at the 

loading gait phases on rigid substrates was found to be valuable for 
the assessment of the physiology, health and problems of the feet. 
Photogrammetry, a precision 3D spatial data capture technique is 
suitable for this type of dynamic application. In this research, the 
technique is utilised to study the plantar deformation as a result of 
having a strip of kinesiology tape on the plantar surface during the 
loading phase of gait. For this pilot study, one healthy adult male 
subject was recruited under the University’s human research ethics 
guidelines for this preliminary study. The 3D plantar deformation 
data with and without applying the tape were analysed. The results 
and analyses are presented together with detailed findings. 

 
Keywords—Gait, human plantar, loading, Kinesiology Tape.  

I. INTRODUCTION 

UMAN walking (gait) comprises of loading and swing 
phases of the foot. In general, there are three distinct 

occurrences, namely: 1) heel-strike; 2) mid-stance; and 3) toe-
off. These phases only occur when the foot is in contact with 
the walking surface (substrate) and body load is placed onto 
the foot. The plantar surface of the foot is the point of contact 
between the foot and the substrate during gait. Normal human 
gait requires a rapid movement of the foot as it goes through 
the phases. Thus, acquiring accurate dynamic spatial data 
relating to the interaction between the plantar surface and the 
substrate is difficult and often requires rapid data capture 
system such as photogrammetric techniques [1], [5], [6], [8]. 
For this investigation, we utilized video clips and 
photogrammetric 3D image processing techniques. 

Therapeutic tape, athletic tape (AT) or Kinesiology tape 
(KT®) is often an elastic cotton strip with an adhesive strip for 
fastening onto the skin. These tapes have been used primarily 
to prevent and treat sports injuries. Bassett et al. [2] argued 
that their basic functions are to provide protection and support 
to the joints or muscles during sports and exercise. In [3] the 
authors examined the effect of taping on the functional 
performance in basketball players with chronic inversion ankle 
sprains. Fifteen subjects were assessed using Hopping test, 
Single Limb Hurdle test, Standing Heel Rise test, Vertical 
Jump test, the Star Excursion Balance test and Kinesthetic 
Ability Trainer test to quantify four common athletic attributes 
(agility, endurance, balance, and coordination). The tests were 
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carried out four times at one week intervals using varied 
conditions, namely: placebo tape, without tape, standard 
athletic tape, and KT®. It was reported that only positive 
performance times were measured with AT and KT® in the 
single limb hurdle test when compared to the placebo and non-
taped conditions (AT-placebo taping: p = 0.03; AT-non tape p 
= 0.016; KT®-Placebo taping p = 0.042; KT®-Non tape p = 
0.016).The finding suggests that KT® and AT had no negative 
effects on a battery of functional performance tests and 
improvements were observed in some functional performance 
tests. 

In [2] the authors presented a review of three investigations 
which examined the use and treatment efficacy of KT® for 
musculoskeletal conditions. The review shows that there was 
no significant clinical effect of KT®. Then, [11] investigated 
the effects of KT® using magnitude-based inferences to 
examine the clinical worth of reported positive (beneficial) 
outcomes via a meta-analysis. The authors’ aim of the review 
was to evaluate the effectiveness of KT® in the treatment and 
prevention of sports injuries. The authors argued that KT® 
may have a small beneficial role in improving strength, range 
of motion in certain injured cohorts and further works are 
required to confirm these findings. 

According to [4], KT® is hypothesized to facilitate small 
immediate increases in muscle strength by producing a 
concentric pull on the fascia, which may stimulate increased 
muscle contraction. Articles [7], [9], [11] provide additional 
hypotheses which suggest KT® facilitates muscle activity and 
improves muscle alignment which may contribute to marginal 
increases in muscle strength. Literature review shows that in 
the foot application, AT or KT® is commonly used to provide 
support of the heel and the plantar fascia, thus relieving pain 
caused by plantar fasciitis. The researchers in [10] conducted 
an investigation of applying KT® to the plantar fascia. The 
tapes were firmly adhered from the heel to the forefoot. In the 
research, the authors stretched the KT tapes so that their 
lengths were increased by approximately 133% of the original 
length. 52 subjects were recruited and they were assessed 
before and one week after treatment. Utilizing 
ultrasonographic data, the researchers determined that the 
fascia thickness at the insertion site may be reduced after KT® 
treatment. The fascia thinness at the inflamed site did not 
show any changes. However, KT® treatment reduced the pain 
significantly more than traditional physical therapy. 

Our literature review did not produce evidence of previous 
investigation on the quantitative aspect of the effect of KT® or 
AT on fascia shape change during the dynamic loading phase 
of gait. In this project, we utilize the dynamic 3D plantar 
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IV. CONCLUSION 

We carried out a literature review of the physical and 
clinical effects of applying AT onto the skin of chronic and 
newly injured area of the human body such as joint and fascia 
which exhibit pain and swelling. The review reveals that there 
were no previous investigation on the quantitative aspect of 
the effect of AT on fascia shape change during the dynamic 
loading phase of gait. The investigation utilises a multi-
camcorder imaging system, gait platform and 
photogrammetric techniques to capture 3D plantar surface to 
evaluate the shape change between barefoot and AT-taped 
plantar fascia. The second purpose of the investigation was to 
determine whether AT alters the centre of surface in contact 
with the substrate and orientation of the plantar.  

The results show that the plantar surface did not exhibit any 
changes between barefoot and AT-applied setting when the 
foot was not in contact with the substrate. However, for AT, 
during the toe-off phase, the medial side of the plantar surface 
was positioned slightly further away from the substrate. This 
means that the plantar rotation was slightly larger in the 
sagittal plane for ART than BRT at toe-off. During heel-strike, 
the effect of AT was significantly more at the lateral where the 
plantar surface was further away from the substrate and the 
spatial difference in the vertical axis was roughly 1.0 cm.  

As an extension of this research, the next investigation will 
involve the testing of a cohort of 15 middle-aged adults. The 
statistical significance of the plantar surface deformation and 
the changes in plantar orientation between BRT and ART will 
be determined to compare with the results obtained from this 
preliminary study. 
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