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ORIGINAL ARTICLE

Efficacy of McConnell’s Medial Patellar Taping Application for Pain
Management and Walking Velocity of Osteoarthritis Patients
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ABSTRACT

Objectives: to evaluate the efficacy of medial patellar taping in addition to exercise for pain relief and 15
meters walking time, and to find any correlation between the pain improvement and functional outcome.
Methods: This study was a randomized controlled trial of knee patellar taping in combination with the
isometric and stretching exercise in comparison to taping free- exercise. The inclusion criteria includes
knee osteoarthritis patients with VAS score ranges four to eight of each knee, with or without tolerable pain
on the other knee. The treatment group received knee tapping and isometric and stretching exercise of the
quadriceps, iliotibial band, hamstring and gastrocnemius muscles. Both treatment and control group were
assessed for about three weeks (day 1/week 0, day 2, day 28/week 4, and day 49/week 7). A visual analogue
scale (VAS) was used to assess knee pain severity whereas 15 m walking time assessed to measure functional
gait performance. On day 2, both measurements were done for study group only, with assumption the result
would be the same with 1 day exercise only. A Lequesne index measured functional outcome.

Results: There were 24 participants, twelve patients were in the tapped group while the remaining twelve
were in the control group. Significant pain differences were visible during the treatment period at day 1, day
2 and at the beginning of week 7. At day 2 and week 4, the study group showed significant pain reduction in
comparison to the control group (p < 0.007).

The walking time also showed significant improvement in the study group at day 2 (p <0.000) but there were
no significant difference at week 4 and week 7. At week 7, the study group experienced pain (p <0.037) and
outcome improvement significantly. In addition, for about 75% of them had none to moderate disability post
intervention. Meanwhile, from the total of eight patients in the control group who had severe to very severe
disability, four of them had moderate (50%) and the rest had mild disability (50%). There was significant
correlation between the pain and functional outcome on day two.

Conclusions: Medial Patellar Taping in addition to isometric and stretching exercise of quadriceps, iliotibial
band, hamstrings and gastrocnemius muscles showed significant improvement of disability superior to the
untapped group. Benefits of Medial Patellar Taping remained three weeks after removal.

Keywords: Osteoarthritis, Knee Pain Severity, exercise, Medial Patellar Taping, Visual Analogue Scale, 15
Meter Walking Time, Functional Gait Performance, Lequesne Index.
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Osteoarthritis is the most common joint disease
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sex-specific differences are evident. Before 50
years of age, the prevalence of osteoarthritis in
most joints is higher in men. After about age 50
years, women are more often affected. > There
is no known cure for osteoarthritis, and the goal
of contemporary management of the patient
with osteoarthritis remains control of pain and
improvement in function and health-related
quality of life with avoidance, if possible, of
therapeutic toxicity. The potential of treatments
ranging fromnewly approved oral medications to
neutriceuticals, patient education interventions,
and surgery. 3 Simple, inexpensive treatments
that increase the range of options for patients
with the disease are warranted. Knee taping
is believed to relieve pain. It has been one of
strategies that recommended by the American
College of Rheumatology for the management
of knee osteoarthritis.* This study has not been
done for the Indonesians.

In Indonesia, osteoarthritis is the most
common rheumatic disease. At rheumatology
division of Cipto Mangunkusumo Hospital
there was 36.5% new rheumatic outpatients
on the year of 2000.5 There are several risk
factors involved in the development of
osteoarthritis (figure ). Any intervention
with significant effect on one or more of these
factors can inhibit or delay the development of
osteoarthritis. Knee osteoarthritis accounts for
the highest percentage of disability in walking,
stair climbing and housekeeping.® Altered knee
loading during weight-bearing may result in
pain due to interosseous pressure, effusion and
ischemia, which would interfere with walking
performance. Compared to healthy adults,
people with knee osteoarthritis walk more
slowly due to shorter stride length or decrease
cadence and with decreased sagittal plane knee
motion.'
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Figure 1. Risk Factors and Mechanism of Knee Osteoarthritis



Knee is a joint that has to bear a very heavy
burden due to locomotion and so ready to resent
the load to the other bones.” Whilst, the bony
configuration contributes little to the stability and
integrity of the joint. Strength is dependent upon
the integrity of the muscles and secondarily upon
the ligaments.®® Pain and joint stiffness in osteo-
arthritis leads to activity limitation that in turn,
leads to quadriceps disuse atrophy, loss in 30%
of muscles mass in a week and decreased in 5%
of power per day. All these factors lead to periar-
ticular weakness and have a role in worsening of
osteoarthritis. 1

Patellofemoral joint is usually affected as
part of osteoarthritis of the knee. The patella
tracks within the femoral groove as the knee
moves. The quadriceps muscle helps control the
patella so it stays within the groove. If part of
the quadriceps is weak for any reason, a muscle
imbalance can occur. When this happens, the
pull of the quadriceps may cause the patella to
pull more to one side than the other. This in turn
causes more pressure on the articular cartilage
on one side than the other. In time, this pressure
can damage the articular cartilage. A similar
problem can happen when the timing of the
quadriceps is off. People with patellofemoral
problems sometimes have problems in the timing
between the Vastus Medialis Oblique and the
Vastus Lateralis. The Vastus Lateralis contracts
first, before the Vastus Medialis Oblique. This
tends to pull the patella toward the outside of
edge of the knee, resulting abnormal pressure
on the patellar articular surface.” Removing pain
leads to worsening of the situation, i.e. lesser
muscle activity to absorb shock during walking.
If the knee is very malaligned or lax, the line of
action for quadriceps is altered so an increase in
quadriceps strength may thus lead to worsening of
osteoarthritis. In their studies, Barret and Marks
indicate that patients with knee osteoarthritis
have poor proprioception compared to healthy
subjects. However, according to Sharma this poor
proprioception is not isolated to the affected knee
joint but also the contralateral joint, otherwise
diagnosed as healthy.®

Patellofemoral Pain Syndrome is a common
condition presenting to physiotherapist and
orthopaedic surgeons. Despite its prevalence,
the aetiology, pathogenesis and recommended
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treatment remain unclear. The success rate of
treatment regimens for this condition has been
very poor and in the long-term, the condition
frequently recurs. In the past the only available
options were surgery or curtailing physical
activity. !

Patellar taping has been a choice of
intervention for Patellofemoral Pain Syndrome
(PFPS). McConnell introduced a program that
incorporates patellar taping techniques to improve
patellar tracking within the patellofemoral groove,
allowing patients to engage in pain-free physical
therapy exercises.? Taping technique provides
support and protection while allowing functional
movement. Providing support to an injured body
part may allow early return to activity, yet control
undesirable movement that may impede the
healing process.'® Even if osteoarthritis cannot be
cured, inactivity can be cured.® For these reasons,
some investigators used patellar taping for PFPS.
4,12,14-16

Despite substantial evidence demonstrating
tape’s immediate pain-relieving effect, it
remains unclear how this is achieved. It has been
suggested that cutaneous and mechanical effects
of tape may enhance sensorimotor variables, such
as proprioceptive acuity, quadriceps strength and
Vastus Medialis Oblique onset. Several studies
demonstrate an immediate, positive effect of tape
on relieving pain because of knee osteoarthritis.'

Taping the knee is meant as a temporary
solution to knee pain and should never replace
the exercise that corrects the cause of the pain.
Taping often helps to relieve the patient’s
discomfort and allow him or her to exercise with
greater intensity. It’s the exercise that provides a
lasting benefit. The kneecap is taped every day
for 3 weeks. Then the patient is gradually weaned
off by taping every other day. The patient should
not become dependent on the taping and should
only use this procedure for temporary pain relief.
Patellar taping reduces pain during exercise
while the exercise strengthens the muscles and
tendons that stabilize the kneecap.!”

The aims of this current study were to
determine whether:

1. Knee patellar taping give greater
improvement of pain severity and functional
outcome in addition to exercise in patients
with knee osteoarthritis compared with
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exercise only.

2. There were any correlation between
improvement of pain severity and functional
outcome.

METHODS

The design of the study was a randomized
clinical study comparing isometric and stretching
exercise with McConnell’s medial patellar
taping of affected knee in addition to exercise.
The exercises was tailored at strengthened and
stretched the muscles of quadriceps, iliotibial
band, hamstring and gastrocnemius. Participants,
who are all women, with moderate unilateral knee
pain, were asked about the study at a rehabilitation
medicine  department and  rheumatology
outpatient clinic of Cipto Mangunkusumo

hospital. Diagnosis was consistent with the
American College of Rheumatology criteria,
either based on radiographs or clinical signs and
symptoms"'® Radiographic assessments was done
on weight-bearing position and skyline view.
Ethical approval was given by the University of
Indonesia Research Ethic Committee. The plan
of the study is set out in figure 2.

The criteria for inclusion were female aged
50-65 years old; unilateral osteoarthritis with
moderate knee pain (VAS 4 — 8), II — IV grade
without deformity (with or without analgesic);
Q angle £ 15° (clinical and radiograph); without
past history of fall that hit the knee (a year before);
have walking ability without any device; no
signs of inflammation, skin irritation and around
taping area; and agreed to follow the complete
procedure of this study.

All patients with knee OA (woman, 50 - 65 years old) who consult to Rehabilitation Medicine
and Rheumatology outpatient clinic of dr. Cipto Mangunkusumo Hospital

Clinical and radiological examination of knee
AP [ lateral on weight bearing and skyline view

Met the study criteria

+ 2 proups

MEDIAL TAPING
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Pain scale, 15 m walking time,
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v
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Figure 2. Flow diagram of study plan



Patients were excluded because of present-
ing the following clinical signs and symptoms:
allergy to tape, medical or other musculoskel-
etal problems that would affect ability to com-
plete the objective tests, neurological problems
(stroke, DM peripheral neuropathy and other
cause) and or cognitive deficit, hypertension
grade II (according to JNC VII), history of sur-
gery or trauma of knee joint, history of steroid
injection in the last month, and history of hyal-
uronic acid injection in the last 2 weeks.

All participants gave written informed
consent. They were assigned by 2 closed
envelops to receive either medial patellar taping
or no tape. All other interventions between two
groups were similar.

Protocol

The trial comprised a three week intervention
period and a three week follow up. Participants
were assessed before treatment (baseline), day
2, at the beginning of week 4 (final assessment)
and 7 (follow up). Tape application was
continued for three weeks and reapplied every
day to minimize the risk of skin reaction.
Hydrocortisone cream 2.5 % applied when the
skin allergic was minimal, excluded when the
allergic was severe. The patients were allowed
to consume paracetamol 500 mg as analgesics.
The total paracetamol consumed were counted
for evaluation.

All participants that fulfill the inclusion
criteria were allocated into two groups, with
patellar tape in one group and without tape in
another. The same exercise treatment was given
to both groups. Measurement on pain scale and
15 m walking time of both groups were done
on day 1 as baseline data. Tape application
was done soon after baseline measurement.
The change in pain measured objectively on
10 cm horizontal visual analogue scale (VAS),
numbered in 1 cm increments. Participants rated
the severity of knee pain over day one, day two,
beginning of week four and seven. It rated on
every day movement and during an aggravating
activity. The walking speed measured over a
15-meters walkway. Patients were asked to
walk as normally but as quickly as they could
to the end of the walkway without a walking aid
and barefooted. The time in seconds recorded
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using a standard stopwatch. The walking
time of day two was considered the same as
day one for the control group. On day 2, both
measurements were done for study group only,
with assumption the result would be the same
for the control group with 1 day exercise only.
The tape was worn continuously and re-applied
daily to lessen the allergy risk. The irritated
skin because of tape was covered by band-aid.
The participants were taught how to apply the
tape. Evaluation was done 3 times per week
for study group. Control group evaluation was
done 3 times per week for the first week and
once per week for two weeks after. Assessments
were carried out for pain, skin reaction of study
group, and consistency in doing exercises
(from diary). Participants were recommended
to exercise six repetitions per movement, two
times per day for 6 weeks period. The used of
analgesics (paracetamol 500 mg), pain scale,
tape condition and exercises that were done were
written on participant’s diary. At the beginning
of week 4 the application of taping was stopped
and the measurement of pain and 15 m walking
time were taken for both groups.

At the follow up period, both groups were
recommended to exercise as has been taught. All
participants were asked to come for evaluation
at the beginning of week 7. Pain scale and 15
meter walking time were retaken as the final
data.

Exercise regimen

The exercises were tailored at strengthened
and stretched the muscles of quadriceps,
iliotibial band, hamstrings and gastrocnemius.
Participants were recommended to exercise six
repetitions per movement, two times per day
for 6 weeks period. The exercise that could not
be done because of severe pain was recorded in
participant’s diary.

Taping technique

Hypoallergenic undertape (Fixomull© stretch or
Hypafix©) 7,5 cm wide applied beneath
rigid tape with 5 cm wide (Strappal®) from BSN
medical Indonesia. The tape application was
based on McConnell’s medial patellar gliding
technique. Tape was applied soon after baseline
measurements. The participants were taught
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how to applied the tape. Tape application was
evaluated by investigator 3 times per week. The
tape was worn continuously and re-applied daily
to lessen the allergy risk. Hydrocortisone cream
2.5% used on tape area when there were mild
skin reaction. When there was severe reaction
the participant was excluded.

Outcome measures
Primary outcomes

The primary outcomes of this study were change
in pain and 15 m walking speed.

Secondary outcomes

The secondary outcomes were patellar position
and improvement in Lequesne Index. Patellar
position was measured by patellar tilt, patellar
glide or any other position. The Lequesne index
for knee osteoarthritis is a pathology specific
subjective assessment of the patient’s pain
and disability. It is scored between 0 and 24
points, and can be used to categorize arbitrarily
the severity of the patient’s disability as mild
/ moderate (< 8 points), severe / very severe
osteoarthritis (> 8 points but < 14 points) or
extremely severe (> 14 points)."” This index can
be used to measure improvement in disability
functionally. It measured on day one and at the
beginning of week seven (end of the study).

Sample size and statistical analysis.

A change of 1.75 cm on the pain visual analogue
scale was recommended as the minimum
clinically important difference in trials of
knee osteoarthritis.* In this study, researchers
used 5 cm on the VAS and 7 seconds on the
15 m walking time as the minimal clinically
important difference for these measures.
The level of significance was set at p < 0.05.
Analyses were performed with SPSS software.
Baseline comparability was determined with
unpaired t test or Mann Whitney. To determine
the correlation between change in pain and 15 m

walking time, we use the Pearson or Spearman
tests. For each participant, change in scores
from baseline was calculated at week three and
SiX.

RESULTS

Between June and August 2007, 35 patients
with knee osteoarthritis from our rheumatology
and rehabilitation medicine outpatient clinic
were recruited. Of these, 24 met the selection
criteria and were enrolled into our study.
Reason for nonparticipation included inability
to complete the intervention as allocated (7
persons), moderate to severe allergic reaction
to the hypoallergenic undertape (4 persons).
Twelve participants were randomized to each
two groups. Both groups were comparable at
baseline.

Primary outcome measures

At day 2 and after three weeks, the study group
showed a significantly greater pain reduction
than the control group (p < 0.007). The total
paracetamol that consumed were much lower in
the study group compared to the control group.
The walking time also showed significantly
greater reduction in the study group at day
2 (p < 0.000) but there were no significant
difference at three and six weeks. At six weeks,
a significantly greater reduction in pain from
baseline was evident in the study group (p <
0.037). This indicates a prolonged effect of the
tape three weeks after stopping the treatment.

Secondary outcome measures

Most of the participant had lateral patellar glide
and tilt (figure 3). The study group experienced
a significantly greater reduction in pain and
disability on Lequesne index than the control
group. The pain reduction was experienced by
the participants with patellar glide and tilt or
patellar glide only.
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Table 1. Characteristics of Participants
Characteristics Number %
Age classification (years) 40-44 1 4,17
45-49 1 a1
50-54 6 25,00
55-59 9 37,50
60-65 7 217
BMI classification (kgs/m2) <18,5 (underweight) 0 0
18,5-22,9 (normal) 5 20,83
23-24,9  (overweight) 3 12,50
>25 (obese ) 16 66,67
Education Never 1 4,17
SD 2 8,33
Junior High School 1 4,17
Senior High School 8 33,33
University and Academy 12 50
Occupation Housewife 12 50
Employee 2 8,33
Nurse 5 20,83
Teacher 3 12,50
Other 2 8,33
Degree of knee osteoarthritis 11 2 8,33
111 21 87,50
v 1 4,17
Patellar position Lateral patellar glide only 16,67
Lateral patellar tilt only 0
Lateral patellar glide & tilt 20 83,33
Exercise Never 10 41,67
Yes, not regularly 3 12,50
Regularly 11 45,83
Exercise Intensity Light 4 28,57
Moderate 10 71,43
Exercise Frequency <3x aweek 57,14
> 3x a week 42,86

Figure 3. Distribution of Patellar Position.

O Lateral glide only

B | ateral tilt only*

O Lateral glide and tilt

* Total = 0 % (None)
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Figure 4. Pain Level Changes of Taping and Intervention Groups

VAS
3
£ =~ i
] : o : 53 ,_._5;____“.5 //__jj"—-_ e
g 7 o A — P4
1 wis 1.4 16 18 S5 T o
0 B4 03 . . —99: kg, 8 = — :
1 2 3 4 5 6 7 8 9 10 11 12
Subject

P1=VAS day1;

P2 = VAS day 2;
P3 = VAS at the beginning of week 4

P4 = VAS at the beginning of week 7

Figure 5. Pain Level Changes in the Exercise group.
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Figure 6. Changes in the Walking Time of Taping and Exercise Group.
Time
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T1 = walking time day 1; T2 = walking time day 2;

T3 = walking time at the beginning of week 4; T4 = walking time at the beginning of week 7
T2 was not assessed in the exercise group, assuming that there was no change in the walking time with only one day

exercise (T1=T2).
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Figure 7. Change in the Walking Time of Exercise Group.
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DISCUSSION

Various studies have been made to prove the
efficacy of McConnell’s patellar taping for
patients with knee osteoarthritis. Results of
this study support the use of knee patellar tape
to treat moderate pain in patients with knee
osteoarthritis. Various studies have also been
conducted to demonstrate the effectiveness
of exercise in the management of knee pain.
Nevertheless, the sensation of pain often restricts
the movement of knee osteoarthritis patients
during exercise. Taping reduces pain quickly.
Several references reported that pain reduction
occurred immediately after tape application.™
However, pain may remain about an hour after
the application. Significant difference is visible
on the second day. '>?” Minimal reduction in pain
of 1.75 cm on the VAS has been recommended
as the minimum clinically important difference
in trials of knee osteoarthritis.* On the second
day, 50% of participants of the study group
exceeded the number, while in the control group
only 17% of participants. Pain reduction was
greater in the study group. At the beginning of
week 4 and 7, most comparisons were decreased
much larger than the initial value. This suggests
that the tape still have effect three weeks after
the tape is removed. This support the evidence
of another similar study.*

Several mechanisms may explain the pain-
relieving effect. Patellar taping may improve
patellar alignment.* * Most of participants
had hypermobility of patella. The study group

showed improvement of pain and activity of
daily living greater than the control group.
From these facts, we can postulate that tape
application would stabilise the position of
the patella. This taping application followed
the technique of McConnell’s medial patellar
gliding. Pain reduction was experienced by
participants who have patellar glide and tilt, or
patellar glide only, however the level of pain
reduction was incomparable.

On their study to evaluate the effects of
patellar taping on knee joint proprioception,
Callaghan et al found that subjects with good
proprioception did not benefit from patellar
taping. However, in those healthy subjects
with poor proprioceptive ability, patellar taping
provided proprioceptive enhancement.

On normal subjects, taping decreases their
performances. This may be because of a subtle
alteration in the extensor mechanism alignment
causing it to function lesser than optimal
manner. Pain occurrence and inhibitory effects
in this case cannot be explained. Nonetheless, it
is suggested that taping application may change
the lever arm of quadriceps.?

The strength of our study is the general
applicability of taping technique. Patients with
various education background and skill level
can be taught to tape their own knee. The results
suggest that special training is not required for
this intervention to be effective.

The main limitation of our study was the
limited time of study and the possible risk of
skin reaction that may occur. Further research
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is needed to evaluate the long term effects of
knee taping

CONCLUSIONS

Medial Patellar Taping in addition to isometric
and stretching exercise of quadriceps, iliotibial
band, hamstrings and gastrocnemius muscles
showed significant improvement of disability
better than the untapped group. Benefits of
Medial Patellar Taping were maintained three
weeks after removal.
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