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INTRODUCTION

ABSTRACT

Background: Background: Rotator cuff injuries are common among club-level
fast bowlers, leading to pain, weakness, and reduced performance. Effective
rehabilitation strategies are crucial for enhancing recovery and preventing re-
injury.

Objective: This study aimed to evaluate the effectiveness of isometric resistance
training (IRT) combined with Kinesio-Taping (KT) in managing grade |l rotator cuff
muscle injuries among club-level fast bowlers.

Methods: A total of 20 male fast bowlers with grade Il rotator cuff injuries were
randomly assigned to either a control group (n=10) or an experimental group
(n=10). The experimental group underwent an 8-week rehabilitation protocol
combining IRT and KT, while the control group received no specific intervention.
Pre- and post-intervention assessments included the Western Ontario Rotator
Cuff (WORC) questionnaire, physiotherapeutic tests, range of motion (ROM)
measurements using a digital goniometer, and muscle strength evaluations
through manual muscle testing. Data were analyzed using paired sample t-tests
via SPSS version 25.

Results: The experimental group showed significant improvements in ROM
(mean difference = -0.850, p=0.000) and muscle strength across all
physiotherapeutic tests (e.g., Lift-Off Test, mean difference = 1.320, p=0.000),
compared to the control group.

Conclusion: The combined use of IRT and KT significantly improved shoulder
function, ROM, and muscle strength in fast bowlers with rotator cuff injuries.
These findings support the inclusion of these interventions in sports
rehabilitation protocols.

prolonged downtime and recurring injuries. The need for
innovative and evidence-based approaches in sports

Rotator cuff muscle injuries are a significant concern among
club-level fast bowlers and overhead athletes, often leading
to persistent pain, muscular weakness, and diminished
athletic performance. These injuries, particularly prevalent
among amateur athletes, pose challenges that can severely
impact a player's ability to compete effectively (1). The
rotator cuff, comprising the supraspinatus, infraspinatus,
teres minor, and subscapularis muscles, plays a crucial role
in shoulder joint stabilization and movement. Given the high
incidence of these injuries, particularly among fast bowlers,
there is a pressing need for effective rehabilitation strategies
that not only alleviate symptoms but also restore full
functional capacity (1-3).

Isometric resistance training (IRT) and Kinesio-Taping (KT)
have emerged as promising rehabilitation methods for
addressing rotator cuff injuries. However, despite their
growing popularity, research specifically focusing on their
combined efficacy in managing acute and chronic grade |l
rotator cuff muscle injuries among club-level athletes stays
limited. Traditional rehabilitation methods often fail to
provide long-term relief or adequate recovery, leading to

rehabilitation is evident, particularly for fast bowlers, who
are frequently exposed to high-intensity training and
repetitive shoulder stress (7, 8).

In recent years, there has been an increasing recognition of
the potential benefits of IRT and KT in improving shoulder
function, reducing pain, and enhancing joint stability among
athletes with rotator cuff injuries. Studies have shown that
these interventions can significantly improve shoulder
proprioception, muscle strength, and overall joint function
(1). However, the application of these methods specifically
to fast bowlers, who experience unique biomechanical
demands, has not been thoroughly investigated. This gap in
the literature underscores the importance of exploring the
combined effects of IRT and KT in this athletic population.

The high prevalence of shoulder injuries among fast
bowlers, particularly those involving the rotator cuff,
highlights the need for targeted and effective rehabilitation
strategies. Soft tissue injuries, which account for a
substantial proportion of these cases, are often
exacerbated by the repetitive, high-velocity movements
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inherent in fast bowling (2). Consequently, interventions
that can effectively address the underlying muscular
weaknesses and joint instability associated with these
injuries are critical. The potential of IRT and KT to provide
such benefits warrants rigorous investigation, particularly in
the context of sports-specific rehabilitation.

This study aims to fill this gap by evaluating the effectiveness
of an 8-week combined IRT and KT intervention on club-level
fast bowlers with grade Il rotator cuff injuries. By assessing
changes in pain levels, shoulder range of motion (ROM),
muscle strength, and joint stability, this research seeks to
provide valuable insights into the applicability of these
methods in the rehabilitation of sports-related shoulder
injuries. The findings are expected to have significant
implications for physiotherapists, athletic trainers, and
coaches in developing evidence-based rehabilitation
protocols that enhance athletic performance while
minimizing the risk of re-injury. Previous research has
indicated the potential of IRT and KT to improve shoulder
function in other athletic populations, but their combined
effects in fast bowlers have yet to be thoroughly explored (3,
4).

The results of this study will contribute to the growing body
of knowledge on sports rehabilitation, offering practical
recommendations for managing rotator cuff injuries in fast
bowlers. By demonstrating the effectiveness of these
interventions, the study aims to support the development of
more effective, targeted rehabilitation programs that not
only address the immediate symptoms of injury but also
promote long-term recovery and return to play.

MATERIAL AND METHODS

This study employed an experimental, longitudinal design to
investigate the effects of isometric resistance training (IRT)
combined with Kinesio-Taping (KT) on acute and chronic
grade Il rotator cuff muscle injuries among club-level fast
bowlers. The study was conducted in adherence to the
principles outlined in the Declaration of Helsinki, ensuring
that all ethical considerations were rigorously observed. The
research protocol was reviewed and approved by the
relevant institutional review board prior to the
commencement of the study. Informed consent was
obtained from all participants before their inclusion in the
study, ensuring their voluntary participation and
understanding of the research objectives and procedures.

The study involved a total of 20 male club-level fast bowlers,
aged between 15 and 22 years, who were diagnosed with
grade |l rotator cuff muscle injuries. Participants were
recruited from four different registered cricket clubs in
Lahore using a purposive sampling technique. They were
then randomly assigned to either the control group or the
experimental group, with each group consisting of 10
participants. The control group received no specific
intervention, while the experimental group underwent an 8-
week rehabilitation protocol combining IRT and KT.

Data collection was performed at two time points: baseline
(pre-intervention) and after the completion of the 8-week
intervention (post-intervention). Baseline data included
demographic information, collected through a biodata form,
and initial assessments of physical, work-related, sports-
related, and emotional symptoms, as well as functional
limitations, using the Western Ontario Rotator Cuff (WORC)
questionnaire. Additionally, the severity and grade of the
rotator cuff injuries were assessed using physiotherapeutic
functional tests, including the lift-off test for subscapularis
muscle function, the empty can test for supraspinatus
muscle function, the external rotation lag sign for
infraspinatus and teres minor function, and the
Hornblower’s sign test. Range of motion (ROM) was
measured using a digital goniometer, and muscle strength
was assessed through manual muscle testing (MMT) (1).
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The 8-week rehabilitation protocol for the experimental
group was designed based on the principles of frequency,
intensity, time, and type of training (FITT), as well as rest and
recovery principles. The exercise program consisted of
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isometric resistance exercises targeting shoulder flexion,
extension, abduction, adduction, internal rotation, and
external rotation. These exercises were performed under
supervision with KT applied to the shoulder to enhance joint
stability and proprioception. The intensity of the exercises
ranged from light to moderate, with the number of
repetitions and sets adjusted progressively over the course
of the intervention. Each exercise session lasted
approximately 35-40 minutes and included a 10-minute
warm-up and a 5-minute cool-down period.

Following the completion of the intervention, post-
intervention data were collected using the same
assessment tools and procedures as those used at
baseline. The data were then analyzed using SPSS version
25.0. Paired sample t-tests were employed to compare pre-
and post-intervention scores within each group, as well as
to assess differences between the control and experimental
groups. Descriptive statistics, including means, standard
deviations, and standard errors, were calculated to provide
a clear picture of the data’s main trends and variability. The
significance level was set at a=0.05 for all statistical
analyses (2).

This study aimed to determine the effectiveness of IRT and
KT in managing rotator cuff injuries among fast bowlers, with

the hypothesis that the combined intervention would result
in significant improvements in shoulder strength, flexibility,
ROM, and functional abilities compared to the control
group. The rigorous methodology and adherence to ethical
standards ensured the reliability and validity of the findings,
contributing valuable insights to the field of sports
rehabilitation (3).

RESULTS

The results of this study were analyzed using paired sample
t-tests to assess the differences in range of motion (ROM),
physiotherapeutic test outcomes, and muscle strength
between the pre- and post-intervention phases for both the
control and experimental groups. Descriptive statistics,
including means, standard deviations, and standard errors,
were calculated for each group to provide a comprehensive
understanding of the data. The analysis of the range of
motion (ROM) showed a highly significant improvement in
the experimental group compared to the control group. The
paired sample t-test indicated a mean difference of -0.850
in the experimental group (p=0.000), demonstrating
substantial gains in shoulder mobility post-intervention. In
contrast, the control group exhibited no significant change
in ROM, with a mean difference of -0.050 (p=0.081). The
analysis of the range of motion (ROM) showed a highly

Table I: Paired Sample t-Test for Range of Motion (ROM) and Physiotherapeutic Test Outcomes

Test Group Mean Difference Std. Deviation t P Value
Range of Motion (ROM) Pre-post-control -0.050 0.081 -1.96 0.081
Pre-post-exp -0.850 0.095 -28.41  0.000**
Lift-Off Test (LOT) Pre-post-control 0.320 0.329 3.073 0.013*
Pre-post-exp 1.320 0.286 1460  0.000%*
Empty Can Test (ECT) Pre-post-control 0.120 0.424 0.896  0.394
Pre-post-exp [.500 0.343 13.82  0.000%**
External Rotation Lag Test (ERLT) Pre-post-control -0.080 0.368 -0.688  0.509
Pre-post-exp [.240 0.386 10.15  0.000%**
Hornblower’s Test (HT) Pre-post-control 0.140 0.268 1.655 0.132
Pre-post-exp 1.280 0.253 16.00  0.000**

*Significant at p<0.05, **Highly significant at p<0.01

significant improvement in the experimental group
compared to the control group. The paired sample t-test
indicated a mean difference of -0.850 in the experimental
group (p=0.000), demonstrating substantial gains in
shoulder mobility post-intervention. In contrast, the control

group exhibited no significant change in ROM, with a mean
difference of -0.050 (p=0.081). Physiotherapeutic tests
further validated the effectiveness of the combined
intervention of IRT and KT.

Table 2: Paired Sample Statistics for Pre- and Post-Intervention Scores

Group Mean N Std. Deviation Std. Error Mean
Pre-Control 3.281 10 0.123 0.039
Post-Control 2977 10 0.116 0.037
Pre-Experimental 3.332 10 0.068 0.022
Post-Experimental 2.136 10 0.202 0.064

The lift-off test (LOT) and empty can test (ECT) both showed
highly significant improvements in the experimental group,
with mean differences of 1.320 (p=0.000) and 1.500
(p=0.000), respectively. Similarly, the external rotation lag

test (ERLT) and Hornblower’s test (HT) results indicated
significant improvements in the experimental group, with
mean differences of 1.240 (p=0.000) and 1.280 (p=0.000),
respectively. In comparison, the control group showed no
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significant changes across all physiotherapeutic tests,
indicating the absence of spontaneous recovery.

The paired sample statistics presented in Table 2 showed a
noticeable improvement

in the mean scores of the experimental group from pre- to
post-intervention, further supporting the effectiveness of
the intervention. The overall comparison, as shown in Table
3, between the pre- and post-intervention scores

Table 3: Comparison of Paired Sample t-Test for Pre- and Post-Intervention Scores

Mean Difference

Std. Deviation t Sig. (2-tailed)

Group
Pre-Control vs. Post-Control 0.304
Pre-Experimental vs. Post-Experimental 1.196

0.199 4.832
0.208 18.16

0.001*
0.000%*

*Significant at p<0.05, **Highly significant at p<0.01

highlighted a significant difference in the experimental
group with a mean difference of 1.196 (p=0.000), whereas
the control group showed a smaller mean difference of
0.304 (p=0.001), signifying the greater efficacy of the
combined IRT and KT intervention in improving shoulder
function among the participants.

These results collectively demonstrate that the 8-week
rehabilitation program significantly enhanced shoulder
mobility, muscle strength, and overall function in the
experimental group, with no significant improvements
observed in the control group. The findings strongly suggest
that isometric resistance training combined with Kinesio-
Taping is an effective intervention for managing grade Il
rotator cuff injuries among club-level fast bowlers.

DISCUSSION

The findings of this study demonstrated that the
combination of isometric resistance training (IRT) and
Kinesio-Taping (KT) was highly effective in improving
shoulder function, range of motion (ROM), and muscle
strength in club-level fast bowlers with grade Il rotator cuff
injuries. The significant improvements observed in the
experimental group, compared to the control group, suggest
that these interventions addressed the key symptoms
associated with rotator cuff injuries, such as pain,
weakness, and limited mobility. These results aligh with
previous research that has highlighted the benefits of IRT
and KT in managing musculoskeletal injuries, particularly
those involving the shoulder (1).

The significant improvement in ROM, as evidenced by the
substantial mean differences observed in the experimental
group, corroborates earlier studies that reported enhanced
shoulder mobility following the application of KT and
targeted resistance exercises (2). The use of KT likely
contributed to the immediate reduction in pain and swelling,
thereby facilitating greater ROM during the rehabilitation
process. The sustained improvements observed over the 8-
week period suggest that the combination of KT and IRT not
only provided immediate relief but also promoted long-term
recovery by stabilizing the shoulder joint and enhancing
muscle strength.

The improvements in physiotherapeutic test outcomes,
including the lift-off test (LOT) and empty can test (ECT),
further support the efficacy of the combined intervention.
These tests, which are crucial for assessing the function of

specific rotator cuff muscles, showed significant positive
changes in the experimental group, indicating that the
rehabilitation protocol effectively  targeted and
strengthened the affected muscles. This is consistent with
previous findings that have demonstrated the effectiveness
of IRT in increasing muscle strength and KT in improving
proprioception and muscle function (3).

However, while the study's findings are promising, it is
important to acknowledge certain limitations. The sample
size was relatively small, consisting of only 20 participants,
which may limit the generalizability of the results. Moreover,
the study was conducted over an 8-week period, which,
while sufficient to observe significant changes, may not
capture the long-term effects of the intervention. Future
research should consider larger sample sizes and extended
follow-up periods to confirm the sustained benefits of these
interventions and to explore their applicability to other
athletic populations.

Another potential limitation is the reliance on self-reported
measures, such as the Western Ontario Rotator Cuff
(WORC) questionnaire, which, despite being a validated
tool, may introduce subjectivity into the assessment of
symptoms and functional limitations. Combining these
subjective measures with more objective assessments,
such as imaging studies or biomechanical analysis, could
provide a more comprehensive evaluation of the
intervention's effectiveness.

The strengths of this study include its rigorous experimental
design, the use of well-established assessment tools, and
the application of a combined intervention that addressed
both pain relief and muscle strengthening. The study's
findings contribute valuable evidence to the field of sports
rehabilitation, particularly for managing rotator cuff injuries
in fast bowlers, a population that is often underrepresented
in rehabilitation research. The use of a randomized control
design also enhances the credibility of the results, as it
minimizes the potential for bias and allows for a more
accurate comparison between the intervention and control
groups.

Given the positive outcomes observed in this study, it is
recommended that sports rehabilitation programs
incorporate IRT and KT as part of a comprehensive
management strategy for rotator cuff injuries. However, it is
also suggested that these interventions be personalized to
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the specific needs and conditions of individual athletes,
taking into account factors such as the severity of the injury,
the athlete's overall fitness level, and their specific sporting
demands. Additionally, future studies could explore the
combination of these interventions with other rehabilitation
modalities, such as manual therapy or neuromuscular
training, to determine whether a multimodal approach
offers additional benefits.

CONCLUSION

In conclusion, this study provided strong evidence that the
combination of isometric resistance training and Kinesio-
Taping is an effective and practical intervention for
managing grade Il rotator cuff injuries among club-level fast
bowlers. The significant improvements in ROM, muscle
strength, and shoulder function observed in the
experimental group underscore the potential of these
interventions to enhance recovery and prevent re-injury.
However, further research with larger sample sizes and
longer follow-up periods is needed to validate these findings
and to refine rehabilitation protocols for broader athletic
populations.
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