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ORIGINAL ARTICLE

Comparative effects of kinesiotaping with and without combined
chain exercises on pain, range of motion, and quality of life in
knee osteoarthritis: a randomized controlled trial

Sobia Magbool

ABSTRACT

*' Hina Gul

Objectives: To compare the effects of kinesiotaping (KT) with and without
Combined Chain Exercises (CCEs) on pain, range of motion (ROM), and quality
of life in patients with knee osteoarthritis (OA).

Methods: This randomized control trial was conducted at Riphah Rehabilitation
Center and Ittefaq Hospital, Lahore, over six months. Thirty-eight patients with
Grade Il knee OA (Kellgren and Lawrence classification) aged 40—60 years were
recruited using a convenience sampling technique and allocated into two groups
via the lottery method. Group A received KT with CCEs , while Group B received
KT only. Pain, ROM, and quality of life were assessed using the Numeric Pain
Rating Scale (NPRS), goniometer, and SF-36, respectively, at baseline and after 4
weeks. Baseline treatment included hot packs and ultrasound. Statistical analyses
were performed using paired and independent t-tests.

Results: Data from 34 participants (|7 per group) were analyzed. Group A (KT
with CCEs) showed statistically significant improvements compared to Group B
(KT only) across all parameters: NPRS (p = 0.017), knee flexion (p = 0.035), knee
extension (p = 0.004), and SF-36 (p = 0.002). Within-group comparisons also
revealed significantimprovements in Group A across all outcomes (p < 0.001).

Conclusion: KT combined with chain exercises significantly improved pain,
ROM, and quality of life in knee OA patients compared to KT alone. These
findings suggest that integrating CCEs with KT may provide more effective
rehabilitation for knee OA.

Clinical trial registration number: NCT05334524

Keywords: Exercises (MeSH); Knee Osteoarthritis (MeSH); Osteoarthritis,
Knee (MeSH); patients (MeSH); Quality of Life (MeSH); Range of Motion (MeSH);
Range of Motion, Articular (MeSH).
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INTRODUCTION

steoarthritis (OA), also known as

wear-and-tear arthritis,
degenerative joint disease (D)D), or
age-related arthritis, is one of the
leading causes of disability in the US and
around the world. Inflammation of the
joints is referred to as arthritis." The
growth of osteophytes causes pain,
edema, and restricted joint movement,
and this degenerative joint disease
promotes the rubbing of bones against
one another. The syndrome causes
synovial inflammation, sclerosis, and
cysts to develop.’ Exercise therapy for
knee OA improves cartilage

metabolism and has an effect on
cartilaginous structures via a
mechanotransduction response.’
Stretching, open kinetic chain exercises
(OKCE), and close kinetic chain
exercises (CKCEs) were among the
exercise treatment techniques taught.’
Kinesiotaping (KT) of the knee is used to
relieve pain, improve active range of
motion(AROM), and improve
proprioception by correcting patella
femoral alignment and reducing
mechanical stress on the soft tissues.’

In the world, 18.0 percent of women
and 9.6 percent of men over 60 show
symptoms, making women more
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susceptible to the condition than males.
Knee OA was diagnosed in 3.6% of
participants in rural Pakistan and 3.1%
to 4.6% of respondents in urban
Pakistan.” In February 2020, Nayanti AP
et al., released a double-blind
randomized controlled trial to examine
the impact of KT and strengthening of
quadriceps muscle strength and
functional status in women with knee
osteoarthritis. The treatment and
control groups had significantly different
quadriceps muscular strength at the
sixth week, but there were no
significant differences present in the
strengthening of quadriceps muscle at
the fourth or eighth weeks or in
Western Ontario and McMaster
Universities Arthritis Index (WOMAC)
values at the sixth week.’ Ye W, et al.,
conducted a systematic evaluation of
eleven papers in 2020. In 490 people
with OA of knee, the effectiveness of
elastic taping on primary outcomes of
pain and physical function, as well as
secondary variables range of motion and
muscular strength, were studied. There
was a prominent improvement in pain,
physical function, ROM (p=0.04), and
strength of the quadriceps muscle with
elastic taping, but no significant change
in hamstring muscle strength.’

This research was conducted to identify
a better therapy method for patients
suffering from knee OA. This study will
aid patients in changing their lifestyles
and improving their quality of life by
reducing pain and increasing range of
motion, as well as improving functional
capacities. This study will also help
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clinicians to apply better treatment
protocol to knee OA patients to
recover them from disability. Due to the
lack of interest among patients about
the clinical importance of KT and its
applicability there is still a requirement
for current evidence from systematic
better-quality research. To the best of
the researchers' knowledge, there is
very little evidence available on the
comparative effects of KT and
combined chain exercises. Now this
study looks into the comparative effects
of only KT and combined chain
exercises with kinesio taping (CCEs +
KT) in order to determine the most
effective physical therapy approach for
patients with knee OA.

METHODS

This randomized control trial was
conducted at Riphah Rehabilitation
Center and lIttefaq Hospital, Lahore,
over six months following the approval
of the study synopsis. A sample size of
38 was calculated using the EPITOOL
sample size calculator based on SF-36
scores froma previous study.’

Participants were recruited using a
convenience sampling method and
randomized into two groups through
the lottery method. Group A received
Kinesio Taping combined with chain
exercises (KT + CCEs), while Group B
received Kinesio Taping (KT) alone.
Patients were evaluated for pain (using
the Numeric Pain Rating Scale, NPRS),
range of motion (ROM, using a
goniometer), and quality of life (using
the SF-36 questionnaire) at baseline and
after four weeks of treatment (figurel).

Inclusion and exclusion criteria:
Participants aged 40-60 years with
Grade Il knee osteoarthritis based on
the Kellgren and Lawrence classification
were included.” Patients with skin
irritation, allergic reactions to tape, a
history of knee injections or surgery,

Enroliment ]
Assessed for eligibility (n = 50)
Excluded (n = 6)
» Not meeting inclusion criteria (n = 3)
Decline to participate (n = 3)
’ Randomized (n = 50) ‘
Y L Allocation J v
Allocated to intervention (n = 25) Allocated to intervention (n = 25)
Received allocated intervention (n = 25) Received allocated intervention (n = 25)
Did not receive allocated intervention (n = 0) Did not receive allocated intervention (n = 0)
l v
L Follow-Up ]
Lost to follow -up (n = 0) Lost to follow -up (n = 0)
Discontinued intervention (n = 0) Discontinued intervention (n = 0)
l A
L Analysis J A4
Analysed (n = 25) Analysed (n = 25)
Excluded from Analysis (n = 0) Excluded from Analysis (n = 0)

Figure |: Methodology flow diagram of the study

chronic illnesses (e.g., renal disease), or
those using additional treatment
protocols were excluded.’ Participants
were instructed to maintain their
regular activities and avoid other
treatment modalities during the study.

Baseline treatment: All participants
received conventional baseline
treatment, including a heating pad for 10
minutes and continuous-mode
ultrasound for 8 minutes.

Interventions

* Group A (KT + CCEs): Participants
received Kinesio Taping along with
combined chain exercises. Exercises
included quadriceps setting, straight leg
raises, full arc extensions, cycling in the
air, wall slides, step-up and step-down
exercises, lunges, and double-leg squats
with isometric hip adduction. Each

Table I: Comparison of pain score between the groups

Treatment Groups Median (IQR) | p-value
Kinesiotaping with combined chain exercises 7(3)
Pre- 093
Treatment Kinesiotaping 7(3)
Kinesiotaping with combined chain exercises 3(3)
Post- 0.17
Tratment Kinesiotaping 503)

exercise consisted of |0 repetitions
with [0-second holds.

+ Group B (KT): Participants received
KT only, using two "Y-strips" (20 cm each
with a 2 ¢cm anchor) and one "l-strip."
The Y-strips were applied medially and
laterally around the patella with 25%
tension, and the |-strip was applied with
75% tension for 72 hours.

Each patient received two treatment
sessions per week for four weeks.

Statistical analysis: Data from 34
participants (17 in each group) were
included in the analysis after two
dropouts per group. Normality was
tested using the Shapiro-Wilk test. A
paired t-test was used to compare
outcomes between groups, while an
independent t-test was applied to assess
differences within groups. Statistical
significance was setat p = 0.05.

RESULTS

The study included 34 participants after
two dropouts in each group, with 17
participants in the KT + CCEs group
and 17 in the KT group. The mean age of
participants in the KT + CCEs group
was 51.29 * 6.48 years, while the KT
group had a mean age of 48.00 + 6.54
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Table II: Pre and post comparison of knee flexion score

Treatment Groups Mean*= SD | Mean Difference | t-statistic | p-value
Pre- Kinesiotaping with combined chain exercises [11.12+7.54
—~ 17+2.28 .077 173
e U Kinesiotaping 110.94+5.62
Post- Kinesiotaping with combined chain exercises 126.05+7.64
- 6.05+2.49 2.43 .035
ratment Kinesiotaping 120.00+6.85
Table Ill: Pre and post comparison of knee extension scores
Treatment Groups Mean* SD | Mean Difference | t-statistic | p-value
Pre- Kinesiotaping with combined chain exercises 11.47x3.79
- -2.53%1.53 -1.65 .072
e iUl Kinesiotaping 14.00+5.03
Post- Kinesiotaping with combined chain exercises 3.40+2.62
- -447+1.34 -3.32 .004
ratment Kinesiotaping 7.94+4.87
Table IV: Comparison of SF-36 quality of life score
Treatment Groups Median(IQR) p-value
Kinesiotaping with combined chain exercises 46.9 3.7)
Pre-Treatment 73
Kinesiotaping 46.7 (3)
Kinesiotaping with combined chain exercises 46.7 (3)
Post-Tratment .00
Kinesiotaping 53 (4.6)
Table V: Within group pain, quality of life and SF36 pre-post comparison
Group A Group B
Tools Pre-Treatmen | Post-Tratment | t-statistic | p-value | Pre-Treatmen | Post-Tratment | t-statistic | p-value
Mean * S.D Mean *= S.D Pre-Treatmen Mean * S.D
NPRS 7.00+1.45 341x1.69 29.16 .000 6.88+1.41 4.88+1.45 10.43 .000
Knee Flexion I11.12+7.54 126.05+7.64 -9.42 .000 110.94+5.62 120.0+6.85 -5.82 .000
Knee xtension 11.47+3.79 3.47+2.62 8.12 .000 14.00+5.03 7.94+4.87 3.43 .000
SF-36 47.17+2.25 57.78+3.32 -21.08 .000 46.85+2.10 53.04+2.66 -8.52 .000

years. Mean BMI was comparable
between groups, with 25.94 + 2.61 in
the KT + CCEs groupand 26.12 = 2.39
in the KT group. Gender distribution
included 7 females and 10 males in the
KT + CCEs group and 8 females and 9
males in the KT group.

Pain scores (NPRS) significantly
improved post-treatment, with the KT
+ CCEs group reducing pain from a
median of 7 to 3, compared to 5 in the
KT group (p = 0.017) [Table I]. Knee
flexion also improved significantly,
increasing from [11.12 = 7.55 to

126.06 = 7.64 in the KT + CCEs group,
compared to 120.00 = 6.86 in the KT
group (p = 0.035) [Table II]. Similarly,
knee extension deficits improved
significantly, with the KT + CCEs group
reducing from |1.47 + 3.79 to 3.40 =
2.62, compared to 7.94 * 4.87 in the
KT group (p = 0.004) [Table IlI]. Quality
of life (SF-36) scores also showed a
significant post-treatment
improvement, increasing from 46.9 to
57.3 in the KT + CCEs group,
compared to 53.0 in the KT group (p =
0.002) [Table IV].

Within-group analysis (Table V) further
confirmed significant improvements in
the KT + CCEs group for all outcomes:
pain reduced from 7.00 * |.45 to 3.41
=+ 1.70, knee flexion increased from
111.12 = 7.54 to 126.05 * 7.64, knee
extension improved from | 1.47 + 3.79
to 3.47 * 2.62, and SF-36 scores rose
from47.17 +£2.25t057.78 £3.32(p <
0.001). The KT group also showed
improvements, but less pronounced,
with pain decreasing from 6.88 = |.4]
to 4.88 = 1.45, knee flexion increasing
from 110.94 + 5.63 to 120.00 + 6.86,
knee extension improving from 14.00 +
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5.03 to 7.94 = 4.87, and SF-36 scores
rising from 46.85 + 2.10 to 53.04 =
2.66 (p <0.05).

Overall, the KT + CCEs group
demonstrated superior outcomes in
pain reduction, ROM improvement,
and enhanced quality of life compared
to the KT group alone.

DISCUSSION

In this study, we investigated the efficacy
of combining KT with CCEs in the
treatment of knee OA. The findings
revealed that time had a significant
effect on all measured outcomes,
including pain, range of motion (ROM),
functional mobility, and quality of life,
with a notable interaction between time
and the intervention used. The study
compared the effects of KT alone and
KT combined with CCEs,
demonstrating that the KT + CCEs
group achieved significantly superior
results across all parameters.
Improvements in pain scores (NPRS),
knee flexion and extension (ROM), and
quality of life (SF-36) were significantly
greater in the KT + CCEs group.
Although both groups showed
progress, the KT + CCEs group
consistently outperformed the KT
group, successfully addressing the study
objective of identifying a more effective
physical therapy intervention for knee
OA management.

A study that produced similar results to
the current study assessed the
effectiveness of CCEs on pain, mobility,
and physical function in people with
knee OA. NPRS was used to assess pain,
TUG was used to assess mobility, and
lower extremity functional scale as used
to assess physical function. Patients' pain
was significantly reduced, and they
were able to perform their ADLS with
ease following treatment. CCEs with
retro walking and perturbation
exercises improved more. These
findings appear to be consistent with the
current study, which found
improvements in pain, mobility, and
physical function following conventional
CKCEs that strengthened the knee
joint. As in current study pain level
decreased which assessed by NPRS and
improved quality of life and improved
ROM of knee flexion and extension in

knee osteoarthritis patients by CCEs.’

A 2020 study by H, et al.,” highlighted
significant associations between knee
pain and reduced function, range of
motion, and quality of life. To evaluate
the efficacy of Kinesio taping in knee
osteoarthritis treatment, the systematic
review analyzed 18 randomized trials
involving 876 patients. The review
revealed significant improvements in
VAS, WOMAC, and flexion ROM in KT
groups compared to control groups,
demonstrating that KT effectively
reduces pain and enhances joint
mobility in knee osteoarthritis patients.
The systematic review discovered
significant differences in VAS, WOMAC,
and flexion range of motion between KT
groups and control groups. KT
improves performance. Based on prior
findings, it is likely that an improvement
in knee pain and function would also
result in an increase in knee range of
motion (ROM) and quality of life, as
demonstrated in the current research.
Even though prior research
investigating the efficacy of KT as an
adjuvant to exercise did not include
ROM and quality of life as end variables,
this study did. Previous research looked
at the impact of KT as an exercise
supplement. Furthermore, data from
systematic studies shows that exercise
programs are just as effective as KT
programs in terms of boosting knee
range of motion and quality of life."

The study's goal was similar to the
current study's goal, which was to
evaluate the effects of KT for pain
management in knee OA. This was a
double-blind randomised controlled
trial with 187 patients with knee OA
divided into two groups. Group A was
given KT, while Group B was the control
group. For one month, Group A
received KT on the knee. After 4 weeks
of taping, pain was assessed at baseline.
Pain was assessed using the Numeric
Pain Rating Scale(NPRS) and Knee Injury
and Osteoarthritis Outcome Score
(KOOS). According to the findings,
using tapes reduced pain, reduced the
use of painkillers, and increased KOOS.
After one month of treatment, the
Kinesio Taping group had significantly
reduced pain intensity." In present
study, pain was measured through using
NPRS, and there was lowering in pain
and an increase in quality of life in the KT

group, but there was a greater
improvement in the KT with combine
chain exercises group, which appears to
support each other.

This finding is consistent with previous
research published in 2017 by Taheri P,
et al. They randomly assigned people to
two study groups. Both groups received
exercise therapy in addition to
medications. Pain severity was assessed
with a VAS and analgesic consumption
was compared between two study
groups before, three, and six weeks
after treatment. There was no
significant difference in pain severity (P
= 0.228) or weekly analgesic
consumption (P = 0.873) between the
two groups at baseline. After three
weeks, the taping group had significantly
lower weekly analgesic consumption (P
= 0.006) and pain intensity (P = 0.001)
than the non-taping group. All
outcomes were better for the group
that received exercise and KT. Previous
research backs up this conclusion.
However, medication was also used as
part of the rehabilitation program in
previous studies. As a result,
determining whether the improvement
was purely due to the workouts and KT
is quite difficult. Furthermore, Taheri
and colleagues in 2017 concluded that
there was no statistically significant
difference in TUG scores between the
two groups, which contradicts the
findings of this study. Based on the
results of this study, it seems that people
with knee osteoarthritis can function
better with a combination of
treatments.”

In 2016, Olagbegi discovered that
patients with knee osteoarthritis who
took CCEs experienced significantly
less knee pain and improved knee
function. This conclusion is consistent
with the study's findings, as both the
patients' level of pain and their ability to
function improved significantly after 8
weeks of treatment. The observed
improvement in outcomes following
CCEs could be attributed, at least in
part, to an increase in quadriceps
muscular strength. According to the
study, strength training may activate the
pain-relieving endorphin system by
reducing the binding and availability of
cerebral opioid receptors in key brain
regions associated with reward and pain
processing, positively modifying sensory
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input to the central nervous system and
the gate control mechanism, and
improving blood flow and cartilage
nutrition, according to the research."”

Langendoen |, et al., compared the
deformations that occurred when the
tape was stretched by around 50% in
2016. They noticed that KT had a
mechanical effect not only on the
targeted tissues but also on the deeper
layers, resulting in a variety of limb
deformations. This was similar to the
current study, which showed
improvement in ranges by lengthening
the soft-tissue layers of the knee."

These boundaries can be seen in the
thigh. The shearing of the epidermal and
fascial layers changes when the tape is
stretched in a specific direction,
resulting in increased afferent
stimulation. Castrogiovanni B et al.,
discovered in 2016 that KT treatments
that included tension worked better at
reducing pain than those that did not."”

The similar findings shown by Pamuk
and Yucesoy in 2015, as well as the
reason why combining KT and CCEs
had a greater impact in this study, could
be attributed to the additional mechano
stimulation effect caused by the KT
application. This is the proposed
reasoning taping over the skin is
believed to stimulate cutaneous
mechanoreceptors and enhance
afferent signals to the central nervous
system, resulting in pain relief. This idea
has been shared. Pamuk and Yucesoy
used magnetic resonance imaging in
2015 to show deformations in the entire
limb after applying Kinesio tape to the
skin, the tibialis anterior muscle, and the
dorsal region of the foot with a fifty
percent stretch.'

CONCLUSION

This study demonstrates that combining
Kinesio taping with Combined Chain
Exercises is a more effective physical
therapy approach for managing knee
osteoarthritis compared to KT alone.
The KT + CCEs group showed
significantly greater improvements in
pain reduction, range of motion (knee
flexion and extension), and quality of life
(SF-36 scores) than the KT group. These
findings highlight the potential of
incorporating CCEs into KT-based

interventions to enhance treatment
outcomes for patients with knee OA.
Clinicians should consider integrating
this combined approach into
rehabilitation programs to optimize
functional recovery, reduce disability,
and improve overall patient quality of
life. Further studies are recommended
to explore the long-term benefits and
applicability of this intervention in
diverse patient populations.
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