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Abstract

The purpose of this study is to analyse the effect of McConnell patellar taping on walking speed, step length and stride
length in sub-acute stroke patient. This is an experimental study with pre-post-test analysis (n=8). The McConnell patelar
taping placed on knee joint in paresis side for 30 minutes with McConnell technique and measured by gait analysis. This
research placed in Physical Medicine and Rehabilitation outpatient clinic Dr Soetomo General Hospital. Eight sub-acute
stroke patients participated in this study with average age 46.38 + 11.01 years old and onset of stroke 3,87 + 1,13 months.
The result of McConnell patelar taping application showed significant increase of walking speed, from 0,68 + 0,26 m/s to
0.80+0.31 m/s (p< 0,05). However, step length and stride length increased but not statically significant (p>0,05). From the
result of this study, it appears that application of McConnell patellar taping for can increase walking speed in sub-acute
stroke patient and thought be useful for sub-acute stroke patient for improvement on walking speed.
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1. Introduction

Stroke is the leading cause of disability in the world. The prevalence of stroke in Indonesia based on
the results of Riskesdas in 2018 is 10.9/ 1000 (permile) population. This continues to increase when compared
to Riskesdas in 2013 (Riskesdas, 2018). Stroke is one of the causes of long-term disability. The most frequently
encountered disabilities are gait disturbances. Disturbances in gait patterns are found in more than 80% of stroke
patients. In stroke patients, there is often a decrease in the stance phase and a prolong swing phase from paresis
side. There was also a decrease in walking speed, shortening of stride length and step length. Improvement of
this gait pattern disorder is very important to do in order to improve the quality of life of the patients themselves
(Li et al., 2018). There are many rehabilitation options for gait disturbance in stroke patients, one of which is
patellar taping. This therapy was first introduced by McConnell, originally intended for the treatment of patellar
chondromalacia, and is gaining popularity as an adjunct to therapy in persistent patellofemoral pain syndrome
(PFPS) (Pfeiffer et al., 2004).

McConnell patellar taping aims to correct patellar tracking by making the patella move to medial. This
improves the alignment of the patella and stability of the knee joint. In stroke patients, besides experiencing
weakness in the extremities, there can also be patellar malalignment. The addition of McConnell patellar taping
in patients with chronic stroke can improve dynamic balance and walking ability when compared to the placebo
effect. This increase in walking ability can be seen from the increase in cadence, walking speed, step length and
stride length (Shin et al., 2014). However, there is lack of research on the addition of McConnell patellar taping
as an adjunct therapy for gait exercises. Therefore, the researcher believes that it is necessary to conduct a study
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to assess the improvement of walking function in sub acute stroke patients with the addition of McConnell
patellar taping.

2. Materials and Methods

This study is experimental pre post test design. Data collection was carried out from March to
October 2020 in Physical Medicine and Rehabilitation outpatient clinic and Gait Analysis Laboratory of
Physical Medicine and Rehabilitation Installation at RSUD Dr. Soetomo Surabaya. The inclusion criteria for
patients were : patients with subacute stroke (more than 2 weeks and less than 6 months), first or recurrent
stroke, can walk independently >10 meters and stable, with or without a ambulation aid, able to climb stairs
(two flights of stairs), spasticity of the ankle plantar flexor based on the Modified Asworth Scale 2, able to
perform physical activity with metabolic equivalents (METSs) 5, can understand and follow simple verbal
instructions, and signed a written informed consent prior to participation. The exclusion criteria were : Cognitive
deficit (MMSE score < 24), neurological disorders other than stroke, visual disturbances and balance disorders
that make it difficult for the patient to walk steadily, heart problems, uncontrolled hypertension or severe pain,
apraxia, range of motion limitation on ankle and knee joints, hemispatial neglect, taping hypersensitivity

McConnell patellar taping is a rigid taping (Strappal, BSN) which is applied by the method
performed (Shin., et al, 2014) by affixing to the knee joint that has been positioned and pulled medially (from
the lateral kneecap to covering the medial end of the semitendinosus muscle). and used for 30 minutes.

Walking speed is the speed at which the subject walks on a walking track. Speed is measured by
dividing the distance of the walking track (10 meters) by the time it takes the subject to walk on the track.
Results are expressed in meters per second (m/s)

Step length is the distance from initial contact (heel to heel) of two different feet in 1 gait cycle,
calculated using CMAX gait analysis software, and expressed in centimeters (cm). Step length was assessed on
the paresis (involved) side from the non paresis leg and the non paresis side from the paresis leg.

Stride length is the distance from the initial contact (heel to heel) of the same foot in 1 gait cycle
calculated using CMAX gait analysis software, and expressed in centimeters (cm). Stride length was assessed
on the paresis (involved) side and non paresis leg.

The statistic in this study was performed using IBM SPSS program version 24, a statistical software.
Compare before after application using taping using paired T-test. Significant if p < 0,05

Figure 1. McConnell Patellar Taping
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Total subjects were 8 patient consisting of 4 men and 4 women. The mean onset of stroke was 3.87 +
1.13 months (onset range 2-6 months). The mean age of subjects was 46.38 + 11.01 years (with an age range of
30-57 years). The average body weight of the subjects was 60.12 + 9.91 kg (with a range of 48-78 kg). The
average height is 158.75 = 6.90 cm (with a height range of 150-170 cm). The mean body mass index of research
subjects was 23.65 + 2.84 kg/m2 (with a body mass index range of 20.2-28.8 kg/m2). The number of subjects
who had non hemorrhagic stroke was 6 people (75%), while the other 2 people had a hemorrhagic stroke (25%).
All subjects in this study were first attack stroke patients (100%). Weakness on the right side of the body were

3 people (37.5%), left side 5 people (62.5%).

Table 1. Subject Characteristic

Characteristic N Min Max Rerata £ SD
Total Subject
Age (year) 30 57 46.38 £ 11.01
Gender
Men 4 (50%)
Women 4 (50%)
Stroke Onset (months) 2 6 3.87+1.13
Weight (kg) 48 78 60.12 £ 9.91
Height (m) 150 170 158.75 + 6.90
BMI (kg/m2) 20,2 28,8 23.65+2.84
Table 2. Stroke Characteristic
Frequency Percentage
Stroke type
Non Hemorrhagic 6 75
Hemorrhagic 2 25
Paresis side
Right 3 375
Left 5 62,5
Stroke attack
1% attack 8 100
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Table 3 shows the average step length of the paresis side to non paresis side and the step length of
the non paresis side to the paresis of all subjects before and 30 minutes after taping. There was an increase in
the step length of the paresis side to non paresis side but it was not statistically significant (p=0.59) between
before taping (37.08 £ 12.33) and after taping for 30 minutes (38.03 £ 10.77). For the step length of the non
paresis to the paresis side, there was a decrease in step length but statistically not significant (p=0.46) between
before taping (39.30 £ 13.09) and after taping for 30 minutes (38.14 + 12.67).

Table 4 shows the average stride length on the paresis side and non paresis side before and after 30
minutes of taping. There was an increase in the stride length on the paresis side and non paresis side but not
statistically significant, on the paresis side stride length before (76.3 = 26.09) and 30 minutes after taping (78.6+
23.06), non paresis side stride length before (74.9 + 23.60) and 30 minutes after taping (75.3 + 24.20).

Table 3 Average step length of the paresis side to non paresis side and the step length of the non paresis side
to the paresis side before and after taping

Before Taping 30 minutes after A Mean +SD | p value
(cm) Taping (cm)
StLP>NP | 37,08 £12,33 38,03 +10,77 -0,95 + 4,77 0,59
StLNP>P | 39,30 £13,09 38,14 + 12,67 1,16 £4,24 0,46

St L P > NP : step length of the paresis side to non paresis side, St L NP > P : step length of the non paresis side
to the paresis side. Significant if p value < 0,05

Table 4 Average stride length of the paresis side and non paresis side before and after taping

Before Taping | 30 minutes A Mean = SD p value
(cm) after Taping
(cm)
SLP 76,3 + 26,09 78,6 + 23,06 -2,30£6 0,314
SL NP 74,9 + 23,60 75,3+ 24,20 -0,40 £ 6,88 0,874

SL P: stride length of the paresis side, SL NP: stride length of the non paresis side. Significant if p value < 0,05

Table 5.5 shows the average walking speed before and 30 minutes after taping. There was an
increase in walking speed and statistically significant (p = 0.026) between walking speed before (0.68 + 0.26)
and after taping (0.80 + 0.31). Average increase in walking speed by 0.12 + 12 m/s
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Table 4 Average walking speed before and after taping

Walking speed Walking speed 30 | 4 Mean + SD p value
before taping minutes after
taping
Walking speed 0,68 + 0,26 0,80+ 0,31 0,12 +12 0,026*
(m/s)

*significant, p value < 0,05

The results of the paresis side and non paresis side stride length measurements as well as the paresis
side step length increased when compared to before McConnell patellar taping was given, while the non paresis
side step length decreased, but not statistically significant. Shin and colleagues in a previous study comparing
McConnell patellar taping and placebo on the knee in chronic stroke patients, found a significant increase in
step length and stride length in the intervention group. However, when compared with the placebo group, there
was no significant difference (Shin et al., 2014). The increase in step length and stride length in this study can
be explained through several mechanisms. McConnell patellar taping improves patella tracking in the
patellofemoral groove by making the patella medial and this will cause patellar realignment (Shin et al., 2014).
Realignment of the patella will change the leverage of the patella, maximizing the mechanical advantage of the
quadriceps muscle (Herrington, 2001). Shift or realignment of the patella to the medial direction can maintain
the quadriceps muscle lever arm to be longer and cause an increase in the knee extensor moment and also
increase the ability of the vastus medialis muscle to produce a greater knee extensor force (Crossley et al.,
2000). In Ernest et al's study, there was an increase in knee extensor moment and power in subjects who received
McConnel Patellar taping when doing vertical jJumps and lateral step-ups compared to placebo taping (Ernest
et al., 1999). Improved knee extensor torque, moment and power associated with patellar taping was also
described by Conway et al., it was said that the shift of the patella to the distal direction of the patella during
knee flexion would be limited by anchoring of the patellar taping to the medial direction of the femur. This will
maintain the knee extensor moment arm in a more favorable position and will improve quadriceps muscle
function (Conway et al., 1992).

Ho and colleagues got different results regarding patellar realignment after using McConnel patellar
taping. There was no correction of the medial alignment of the patella or changes in the contact area of the
patellofemoral joint in the weight bearing condition after taping (Ho et al., 2017). In this study, the alignment
of the patella was not measured, so the mechanism for increasing the step and stride length could not be
determined from medial patellar realignment or not. The study of VMO (vastus medialis oblique) and VL
(vastus lateralis) muscle time activity conducted by Gilleard and his colleagues on PFPS patients when going
up and down stairs, found that the VMO activity time was faster than VL using patellar taping when compared
to the control group. This early activity of the VMO muscle is caused by cutaneous stimulation due to taping,
although the exact mechanism is not clear yet. (Gilleard et al., 1998). Christou and colleagues found an increase
in VMO activity in taped PFPS patients, but this increase was not obtained through a change in the position of
the patella but through increased support for the medial ligament of the patellofemoral joint and cutaneous
stimulation. (Christou, 2004)

The results of measuring walking speed before and 30 minutes after McConnell patellar taping were
increased compared to baseline (0.68 m/s to 0.80 m/s) and were statistically significant. This results are in
accordance with a study conducted by Shin and colleagues in chronic stroke patients. In this study, McConnell
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patellar taping was given for 30 minutes, where the increase in walking speed was due to an increase in joint
position sense and proprioception through skin, tendon and muscle stimulation. (Shin et al., 2014). Choi and
colleagues who conducted a study on chronic stroke patients, also found an increase in walking speed after
giving McConnel patellar taping before PNF exercise was assessed at 4 and 8 weeks compared to placebo.
Although in this study the application of McConnell patellar taping increased walking speed, but when
compared to the kinesiotaping group the results were still lower. (Choi et al., 2016).

Walking speed is the result of cadence multiplied by step or stride length (Silva and Jacinto, 2020).
In this study, the increased walking speed could be caused by an increase in stride length and step length
although not statically significant. Cadence also can increase walking speed but in this study, cadence was not
measured The average increase in walking speed in this study was 0.12 + 12 m/s, from 0.68 m/s before taping
to 0.80 m/s after McConnell patellar taping. A walking speed of 0.80 m/s is the recommended walking speed
for the purposes of effective ambulation in the community, for example crossing a road (Beyaert et al., 2015).
Increase walking speed was also found in a study conducted by Shin and Chung in chronic stroke patients who
were given McConnell patellar taping while exercising on a treadmill for 30 minutes for 4 weeks when
compared to the control group (without using taping). McConnell patellar taping in addition to stimulating the
skin and tendons that improve joint position sense, proprioception and alignment of the patella can also cause
pressure on the knee joint which causes joint stability. This is what causes an increase in walking ability,
including walking speed (Shin and Chung, 2015)

4. Conclusion

Application of McConnell patellar taping on the paresis side of the knee in sub acute stroke patient
for 30 minutes, increased walking speed. This application thought be useful for sub acute stroke patient for
improvement on walking speed. Further research is needed to evaluate long term effect of McConnell patellar
taping in stroke patient
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