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Abstract. 

Background: Overuse injuries with shoulder pain are one of the 
most common complaints among cricket bowlers, leading to 
reduced performance, and ultimately affecting an athlete's career 
and overall well-being. Isometric muscle training (IMT) is gaining 
attention as an effective intervention for musculoskeletal pain and 
functional performance. 

Objective: To determine the effects of isometric muscle training on 
shoulder pain, function, and performance in bowlers. 

Methods: a single-blind, randomized controlled trial was carried out 
from July 2023 to June 2024 on active male bowlers between the 
ages of 18 and 30, who suffered from pain and discomfort in the 
rotator cuff muscle. A total of n-36 bowlers were randomly 
allocated to Group A and received isometric exercises focused on 
shoulder flexion, extension, abduction, adduction, internal rotation, 
and external rotation. Group B underwent conventional physical 
therapy exercises, including open and closed kinetic chain shoulder 
exercises, active ROMs, and stretching. The Visual Analogue Scale 
(VAS) and Disability of Arm, Shoulder, and Hand (DASH) 
Questionnaire were used for pain and disability, respectively. The 
assessment was done at baseline, after 2nd week and 4th week. 

Results: The results showed that IME had a significant effect 
(p<0.5) on pain reduction, functional recovery, and sports-specific 
performance compared to CPT except for speed (p≥0.05). The 
result of IME became evident from the 2nd week for pain and overall 
function, while in sports-related function, IME appeared significant 
(p<0.05) by the 4th week. 

Conclusion: Isometric exercises are highly effective for managing 
shoulder pain and improving functional capacity in bowlers, 
particularly in reducing disability and enhancing sports-specific 
performance over time. 

Keywords: cricket bowlers; conventional physical therapy; disability 
of arm shoulder and hand (DASH); functional performance; isometric 
exercise; rotator cuff; scapular stabilization; shoulder pain; visual 
analogue scale (VAS) 
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INTRODUCTION 

 The shoulder is the ball and socket joints, 
which provide the shoulder a great range of motion 
but also make it more prone to injury because of its 
instability [1, 2]. The muscles that directly support 
the shoulder are the rotator cuff, which support 
movement, and serve as stabilizers to maintain the 
stability of joints.  Bowling puts a lot of strain on 
the shoulder muscles, due to the repeated, high-
intensity movements indicative of shoulder overuse 
and therefore induces shoulder discomfort, 
appropriate therapy interventions.  

However, because of its complexity, the 
shoulder is more prone to injury, particularly while 
engaging in physically demanding sports like 
bowling [3, 4].  In bowlers’ eccentric loads placed 
on the shoulder muscles often lead to rotator cuff 
injuries, impingement syndromes, and scapular 
dyskinesia [5, 6]. The shoulder resilience and pain 
reduction related to this condition can be achieved 
through targeted scapular muscle stabilization 
training in overhead-throwing athletes [7-9].  

The effects of eccentric and concentric training 
have been widely available in the literature [10-12], 
but emerging evidence suggests a positive role of 
isometric exercises in improving the stability of the 
shoulder joint and its neuromuscular control [13, 
14]. Isometric exercises enhance proprioception 
and muscle activation, which are critical for 
shoulder function in high-demand sports and help 
in reducing pain and improve shoulder function in 
patients with impingement syndrome [15, 16].   

Despite these findings, research examining the 
effects of isometric training on bowlers remains 
limited. Most literature results from other overhead 

sports, but cricketers experience different stressors 
on the shoulder joint, so failing to justify due to the 
unique biomechanics and loading patterns. So, 
targeted research is necessary to determine the 
effects of isometric muscle training on shoulder 
pain, function, and performance in cricket bowlers. 

MATERIALS AND METHODS 

Study Design: A single-blind, randomized 
controlled trial was carried out at the City Cricket 
Club in Rawalpindi, Pakistan (CCC/July/24-01). The 
study was approved by the research and ethical 
committee and completed in a year, from July 2023 
to June 2024 (REC) of the Faculty of Rehabilitation 
and Allied Health Sciences (Ref# Riphah/RCRAHS-
ISB/REC/MS-PT/01834) Riphah International 
University. 

Selection Criteria: Non-probability convenient 
sampling technique was used for sample collection. 
Active male bowlers between the ages of 18 and 30, 
who suffered from subacute pain and discomfort in 
the rotator cuff muscle, were included in the study. 
On the other hand, the batsman was excluded. 

Sample size: A sample size of n=36 was 
determined using G*Power software, assuming a 
small effect size (0.25) and an error rate of 0.05. To 
minimize the β error probability, the power (1-β) 
was set at 0.90. Out of n=50 patients assessed for 
eligibility, n=36 met the inclusion criteria and were 
randomly assigned to either group A (n=18), which 
received Isometric Exercises, or group B (n=18), 
which received Conventional Therapy. There were 
two (n=2) losses of follow-up in both groups. By the 
end of the study, a total of n=34 participants were 
analyzed. (Figure1) 

 
Figure 1:  CONSORT Diagram
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Randomization: The sealed enveloped method 
using a computerized random number generator 
(Research Randomizer) was used for 
randomization. The allocation at random was done 
out by a person that had no direct involvement in 
the research. Prior to the commencement of the 
trial, a big opaque sealed envelope containing cards 
with randomly picked numbers was sealed. The 
physical therapist opened the package and gave 
the patients the prescribed treatments after 
obtaining written informed consent. Because the 
evaluating physical therapist was blind to the 
therapies the patients underwent, the trial was 
conducted in a single-blinded fashion. 

Intervention: Group A Isometric Training Group 
The isometric exercise program focuses on 
shoulder flexion, extension, abduction, adduction, 
internal rotation, and external rotation using 

TheraBands. The program is performed three times 
weekly, with a therapist's supervision. Participants 
receive correct instruction, and their development 
is closely evaluated for safety and effectiveness. 
Group B underwent conventional physical therapy 
exercises, including open kinetic chain shoulder 
exercises, closed kinetic chain shoulder exercises, 
active ROMs, and stretching. Open kinetic chain 
exercises involved shoulder presses, while closed 
kinetic chain exercises involved push-ups and wall 
push-ups. Active ROM exercises included arm 
circles, cross-body shoulder stretches, and doorway 
stretches. Participants received correct form and 
technique instruction throughout the intervention, 
and their development was closely evaluated to 
ensure safety and effectiveness. The protocol 
included arm circles, cross-body shoulder stretches, 
and doorway stretches. (Table 1) 

Table 1: Detail Intervention Protocol 

 Isometric Exercises (IME) Conventional Training (CT) 

Week 1 & 2 

a) Isometric External Rotation (Perform isometric 
external rotation exercises with a resistance 
band to strengthen the rotator cuff), hold each 
contraction for 10-15 seconds. 

b) Isometric Internal Rotation (Hold each 
contraction for 10-15 seconds) 

c) Isometric Abduction (Supraspinatus). (each 
contraction for 10 -15 sec), 10 repetition 3 sets, 
Isometric Adduction (Subscapularis) 

a) Open Kinetic Chain Shoulder 
Exercises 10 reps of 3 sets 

b) Closed   Kinetic Chain Shoulder 
Exercises 10 repetitions and 3 sets 

Week 3 & 4 

a) Overhead Isometric Holds (Hold each 
contraction for 15-20 seconds) 

b) Isometric Shoulder External Rotation Against 
Resistance: (Hold each contraction for 15-20 
seconds) 

c) isometric Shoulder Press (Hold each contraction 
for 15-20 seconds), 15 to 20 repetitions 4 sets 

a) AROM 10 repetitions and 3 sets 
b) Stretching holding for 15- 30 

seconds for 10 times 

 

Assessment: The Visual Analogue Scale (VAS) 
was used to measure the pain intensity. The 
shoulder functions were evaluated through 
Disability of Arm Shoulder and Hand (DASH) 
Questionnaire.  An Android smartphone with a high 
frame rate camera having ≥60 FPS was used to 
record the ball's motion.  The BowloMetre, a 
bowling speed app was set up to utilize the 
smartphone camera and sensors to estimate speed.  
The distance between the bowler's release point 
and the batter is set to 20.12 meters, which is the 
usual cricket pitch length. The recordings were 
made in a controlled location, a cricket pitch, to 
exclude external influences such as wind and 
uneven surfaces.  To guarantee constant recording 
settings, obtained during daytime, the Android 
smartphone was put on a tripod, perpendicular to 
the pitch and a fixed distance from the bowler's 
release point. Each bowler delivered 24 balls at 
their utmost speed to duplicate the match 
situation. Bowlers were asked to employ their 
natural bowling style without refraining from 
intentionally altering their speed or technique 

throughout the trials. The software tracked the 
ball's movement from the bowler's hand to the 
batter and calculated its speed using the formula; 
Speed=Distance/Time, where distance was a fixed 
20.12 meters and time was the period monitored by 
the app.  

Statistical methods: Descriptive statistics was 
used as mean, standard deviation, frequency, and 
percentages for numerical and categorical 
respectively. The Mixed ANOVA was conducted to 
determine the interaction effect between the 
intervention and the assessments. Between the 
group analyses for main effects, independent t-test 
and while for within-group analysis RMANOVA with 
pairwise comparison were used.  The effect size 
was explained through partial eta and Cohen's d. 
The level of significance was set at 0.05. The SPSS 
Ver. 26 was used for data analysis. 

RESULTS 

A total of n=34 bowlers, mean age of 
participants was 21.3±2.26 years. Majority 
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participants were in the normal BMI range with a 
mean BMI of 23.5±3.26 kg/m2.  

A Mixed ANOVA was conducted to examine 
interaction effect of isometric muscle training and 
CPT on shoulder function and performance on 

bowlers over a 4-week period. The main effect of 
isometric was found to be non-significant for speed 
(p=0.52) and significant for VAS (F=3.53, np2=0.09, 
p=0.04), DASH-total (F=14.89, np2=0.3111, p<0.001), 
DASH-Sports (F=8.97, np2=0.219, p=0.001). (Figure 
2) 

  
a. Speed b. Pain 

  
c. Shoulder disability (General) d. Shoulder disability (Sports) 

Figure 2: Interaction Effects (Intervention*Time) 

The results of the repeated measures ANOVA 
(RMANOVA) or speed, the IME group showed a 
significant improvement across time points 
(p<0.001, ηp²=0.752), with a large effect size. The 
pairwise comparisons revealed a significant 
increase in speed from baseline to the 2nd week 
(p=0.018), and between the 2nd and 4th weeks 
(p<0.001). However, in the CT group, no significant 
(p=0.80) changes were observed over time. 

The pain measured using the Visual Analog 
Scale (VAS), the IME group demonstrated a 
significant reduction in pain over time (p=0.003, 
ηp²=0.408), representing a medium to large effect. 
Pairwise comparison indicated significant pain 
reduction after the 2nd week (p=0.011). In contrast, 
the CPT group did not experience a significant 
reduction in pain over time (p=0.39). 

Regarding functional disability, both the IME 
and CPT groups showed significant improvements 
over time on the Disabilities of the Arm, Shoulder, 
and Hand (DASH-Total) score. The IME group 
exhibited a highly significant reduction in disability 
scores (p<0.001), ηp²=0.88), indicating a very large 
effect size. Similarly, the CPT group also showed a 
significant improvement (p<0.001, ηp²=0.92), with 

pairwise comparison confirming significant 
improvements across all time points (p<0.001).  

For sports-specific functional disability (DASH-
Sports), the IME group showed a significant 
improvement over time (p<0.001, ηp²=0.64), with a 
large effect size. The pairwise comparison 
confirmed significant changes between all-time 
points (p<0.001). The CPT group also exhibited 
significant improvement (p=0.01, ηp²=0.31), 
indicating a moderate effect size. Pairwise 
comparison revealed that changes were statistically 
significant (p = 0.047) across all comparisons. 

The results from the independent t-test 
indicate that all variables were comparable at the 
baseline.  For speed, there was no significant 
difference (p≥0.05) between the Isometric (IME) 
and CPT groups at any time point.  For pain levels 
by the end of 2nd week, the IME group reported 
significantly lower (p=0.013), pain compared to the 
CPT group, and the effect became more 
pronounced (p<0.001) by the end of 4th week, 
where the IME group demonstrated a highly 
significant reduction in pain. Regarding functional 
disability (DASH-Total scores), by the 2nd week, the 
IME group showed a statistically significant 
improvement (p<0.001). This trend continued by 
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the 4th week (p<0.001) compared to the CPT 
group. For sports-specific disability (DASH-Sports 
scores), no significant difference was observed 
between groups at the 2nd week (p=0.26). 
However, by the 4th week, the IME group 

demonstrated a significant (p<0.001) improvement 
compared to CPT, suggesting that IME was more 
effective in improving sports-related functional 
outcomes in the later phase of the intervention. 
(Table 3) 

Table 2: Repeated measure for Variables 
Variable  Group Baseline 2nd week 4th week 

p-value F(df) np2 
   Mean±SD Mean±SD Mean±SD 

Speed 

IME 
- 111.29±19.9 111.64±19.7 112.73±19.9 0.00*** 48.62 (1.58) 0.75 

p-value 0.018*a 0.00***b 0.00***1c - - - 

CT 
- 112.41±18.8 109.76±20.1 110.0±19.8 0.808 0.21 (1.0) 0.01 

p-value 1.000a 0.124b 1.000c - - - 

VAS 

IME 
- 2.23±0.43 2.17±0.39 1.58±0.50 0.003** 11.03 (1.14) 0.41 

p-value 0.997a 0.011*b 0.011*c - - - 

CT 
- 2.64±0.49 2.58±0.50 2.47±0.51 0.397 0.86 (1.40) 0.05 

p-value 1.000a 0.490b 0.808c - - - 

DASH-Total 

IME 
- 39.62±8.82 37.90±7.83 10.66±6.92 0.00*** 126.85 (1.18) 0.89 

p-value 0.031*a 0.00***b 0.00*** - - - 

CT 
- 34.96±3.99 33.98±3.99 19.11±5.62  0.00*** 207.74(1.64) 0.93 

p-value 1.000a 0.00***b 0.00***c - - - 

DASH-
Sports 

IME 
- 26.10±7.06 19.85±6.71 16.54±6.60 0.00*** 28.56 (1.69) 0.64 

p-value 0.00***a 0.00***b 0.00***c - - - 

CT 
- 25.0±0.0 22.05±4.48 22.05±4.48 0.016* 7.31 (1.0) 0.31 

p-value 0.047*a 0.047*b 0.047*c - - - 
aBaseline to 2nd week, b2nd week to 4th week & c baseline to 4th week 
 Significance Level: p<0.001***, p<0.001**& p<0.05* 
IME- Isometric Exercises; CT- Conventional Training; SD- Standard Deviation; df-Degree of freedom; VAS: Visual Analogue Scale, DASH: 
Disability of Arm, Shoulder and Hand  

Table 3: Independent T test between groups for Speed, VAS and DASH-T and DASH-S 

Variable Group Baseline 2nd week 4th week 

  Mean±SD p-value MD Mean±SD p-value MD Mean±SD p-value MD 

Speed 
IME 111.29±19.9 

0.414 -1.11 
111.64±19.7 

0.965 1.18 
112.73±19.9 

0.855 2.73 
CT 112.41±18.8 109.76±20.1 110.0±19.8 

VAS 
IME 2.23±0.43 

0.153 -0.41 
2.17±0.39 

0.013* -0.41 
1.58±0.50 

000*** -0.88 
CT 2.64±0.49 2.58±0.50 2.47±0.512 

DASH-
Total 

IME 39.62±8.82 
0.056 4.65 

37.90±7.83 
000*** 3.92 

10.66±6.92 
000*** 8.45 

CT 34.96±3.99 33.98±3.99 19.11±5.62 

DASH-
Sports 

IME 26.10±7.06 
0.525 1.10 

19.85±6.71 
0.268 -2.20 

16.54±6.60 
000*** -5.51 

CT 25.0±0.0 22.05±4.48 22.05±4.48 

VAS: Visual Analogue Scale, DASH: Disability of Arm, Shoulder and Significance Level: p<0.05*, p<0.01**, p<0.001*** 
IME- Isometric Exercises; CT- Conventional Training; SD- Standard Deviation; MD-Mean Difference; df-Degree of freedom 

DISCUSSION 
The study evaluated the effects of isometric 

muscle training on shoulder pain, functions, and 
speed in bowlers. The result revealed that isometric 
exercise (IME) and conventional training (CT) both 
improved in pain reduction and sport-specific 
function compared to conventional physical 
therapy (CPT). While IME did not significantly 
enhance bowling speed relative to CPT, it 
demonstrated substantial benefits in reducing pain 
(VAS) and improving both general (DASH-Total) and 
sports-related (DASH-Sports) shoulder function, 
particularly by the 4th week. The significant pain 
reduction in the IME group (p=0.003) may be 
attributed to neuromuscular adaptations and 
reduced tendon sensitization, as isometric training 
has been shown to modulate pain pathways in 
tendinopathy [17]. This aligns with studies on 
overhead athletes, where isometric exercises 

improved rotator cuff stability and reduced 
subacromial impingement symptoms [15, 18].  

Sustained isometric exercise activates 
descending inhibitory pathways leading to pain 
relief [19]. Moreover, increases local blood flow, 
promoting the clearance of metabolic by-products 
that contribute to pain and muscle fatigue, allowing 
athletes to perform rehabilitation exercises more 
effectively without exacerbating their 
symptoms[20]. 

The superior functional outcomes (DASH-Total 
and DASH-Sports) in the IME group underscore its 
potential to enhance shoulder stability and 
endurance, critical for bowlers who repetitively 
load the shoulder during delivery. Recent 
researches emphasize that isometric training 
improves force transmission across the rotator cuff, 
thereby mitigating functional disability [15, 21]. In 
contrast, CT’s moderate effects on DASH-Sports 
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(p=0.016) may reflect a focus on general mobility 
rather than sport-specific demands. Isometric 
exercises enhance the co-contraction of stabilizing 
rotator cuff muscles, improve muscular endurance 
and motor control, and lead to better load 
distribution and force efficiency, which is crucial for 
bowlers who require repeated high-velocity arm 
movements [15, 22].  

The lack of speed improvement in both groups 
suggests that bowling speed relies on dynamic, 
sport-specific mechanics, which may not be directly 
targeted by static isometric protocols [23]. 

In contrast, open kinetic chain (OKC) exercises 
may not provide sufficient joint stability, and closed 
kinetic chain (CKC) exercises may lead to 
compensatory movement patterns that could 
aggravate pain or dysfunction [24].  Isometric 
exercises stimulate collagen synthesis, improving 
the resilience and capacity of tendons over time 
[25]. While CT including OKC and CKC exercises is 
valuable in later rehabilitation stages, it involves 
joint motion that may exacerbate symptoms in the 
acute phase of recovery [26].  

Research indicates that isometric training 
strengthens the neuromuscular pathways 
responsible for force transmission, thereby 
reducing functional disability and improving sports 
performance [27]. In a study isometric exercises are 
more effective than isotonic regimens in reducing 
shoulder pain and improving function in athletes 
[15].  

The short intervention period (4 weeks) and 
lack of kinematic analysis of bowling mechanics are 
limitations.  

CONCLUSION 

The isometric exercises are highly effective for 
managing shoulder pain and improving functional 
capacity in bowlers, particularly in reducing 
disability and enhancing sports-specific 
performance over time. These findings suggest that 
IME should be considered a primary rehabilitation 
approach for bowlers with shoulder dysfunction, 
particularly for those aiming for long-term 
improvements in pain management and functional 
recovery. 
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