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Abstract

Background: Groin injuries are common among athletes involved
in sports requiring sprinting, kicking, and rapid changes of direction.
Adductor muscle tightness and reduced hip range of motion are considered
important contributing factors.

Objective: To determine the effectiveness of adductor muscle stretching
exercises combined with conventional physiotherapy compared with
conventional physiotherapy alone in groin-injured male athletes.

Methods: A randomized controlled trial was conducted among 12 male
athletes with groin injuries at Bangladesh Krira Shikkha Protishtan (BKSP),
Savar, Dhaka. Participants were randomly allocated into an experimental
group (n=6) receiving adductor stretching exercises plus conventional
physiotherapy and a control group (n=6) receiving conventional
physiotherapy only. Both groups received six treatment sessions. Pain
intensity was assessed using the Visual Analogue Scale (VAS), and hip
range of motion (ROM) was measured using a goniometer.

Results: The experimental group demonstrated greater pain reduction than
the control group in all assessed activities. Mean reductions in pain scores
were 4.3 vs 1.8 during rest, 3.5 vs 2.1 during standing, 3.2 vs 1.5 during
walking, and 3.5 vs 1.5 during running. Improvements were also greater
during hip flexion, extension, abduction, and adduction movements. The
experimental group demonstrated significantly greater improvements in
hip range of motion across all measured movements.
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Groin injury, commonly referred to as an adductor strain
or groin pull, involves stretching, partial tearing, or complete
rupture of one or more muscles of the hip adductor group.
These muscles originate from the pelvis and insert along the
femur, playing a vital role in hip adduction, pelvic stability,
and lower-limb movement during sporting activities [4].
Injury typically occurs during forceful eccentric contraction
or excessive stretching of the adductor muscles, particularly
during sudden lateral movements, kicking, or rapid
acceleration from a stationary position [5].

Athletes with groin injuries often present with pain,
tenderness, reduced hip range of motion (ROM), muscle
weakness, and impaired functional performance. Pain may be
localized to the adductor region or may radiate to the lower
abdomen, pubic symphysis, hip joint, or lumbar spine, making
diagnosis and management challenging [6]. Persistent groin
pain can substantially affect athletic performance, increase
time away from sport, and predispose athletes to recurrent
injuries if not appropriately managed.

Several intrinsic and extrinsic risk factors have been
associated with groin injuries. Reduced hip ROM, adductor
muscle weakness, muscle stiffness, previous groin injury,
strength imbalance between the hip adductor and abductor
muscles, inadequate preseason conditioning, and poor
flexibility have all been identified as potential contributors
[5,7]. Although preventive programs targeting these risk
factors have been implemented in many sporting settings,
groin injuries continue to represent a significant clinical
challenge [8].

Conservative physiotherapy remains the first-line
treatment for most adductor-related groin injuries. Common
interventions include therapeutic exercise, stretching,
strengthening programs, manual therapy, soft-tissue
mobilisation, cryotherapy, therapeutic modalities, and
progressive return-to-sport rehabilitation [2]. Among these
interventions, stretching exercises are frequently prescribed
because they improve muscle extensibility, joint flexibility,
and hip range of motion while reducing muscle tension
and facilitating normal movement patterns [9]. Adequate
flexibility of the adductor muscles may also decrease
mechanical stress on the musculotendinous unit and reduce
the likelihood of recurrent injury.

Despite the widespread clinical use of stretching exercises,
evidence regarding their additional benefit when combined
with conventional physiotherapy remains limited, particularly
in low- and middle-income countries. In Bangladesh,
published research investigating the effectiveness of adductor
muscle stretching in athletes with groin injuries is scarce.
Consequently, physiotherapists often rely on international
evidence, which may not fully reflect the characteristics of
local athletes or rehabilitation practices.

Therefore, this study aimed to evaluate the effectiveness
of adductor muscle stretching exercises combined with
conventional physiotherapy compared with conventional
physiotherapy alone in male athletes with groin injuries.
The findings of this study may contribute to evidence-based
physiotherapy practice, assist clinicians in selecting effective
rehabilitation strategies, and improve functional recovery and
return-to-sport outcomes among athletes in Bangladesh.

Methods

This randomized controlled trial (RCT) with a pre-test/
post-test design was conducted at Bangladesh Krira Shikkha
Protishtan (BKSP), Savar, Dhaka, Bangladesh. Twelve
male athletes with clinically diagnosed groin injuries were
randomly allocated to an experimental group (n = 6) or a
control group (n = 6) using an odd-even number sequence.
Eligible participants were active BKSP athletes who
sustained groin injuries during sports activities, completed
six physiotherapy sessions, and provided written informed
consent. Both groups received six sessions of conventional
physiotherapy, including manual therapy, deep transverse
friction massage, accessory mobilization, myofascial
release, cryotherapy, therapeutic ultrasound, and soft-tissue
techniques. The experimental group additionally performed
adductor muscle stretching exercises, progressing from
10-second to 30-second static holds, three repetitions daily.
Pain intensity was measured using the Visual Analogue Scale
(VAS), and hip range of motion was assessed with a universal
goniometer before and after treatment. Data were analyzed
using descriptive statistics and independent-samples #-tests,
with statistical significance set at p < 0.05. Ethical approval
and written informed consent were obtained from all
participants.

Results

A total of 12 male athletes with groin injuries participated
in the study and completed the intervention. Six participants
were allocated to the experimental group (adductor muscle
stretching plus conventional physiotherapy) and six to the
control group (conventional physiotherapy alone). The mean
age was 17 years in the experimental group and 16 years in
the control group.

Pain Outcomes

Both groups demonstrated reductions in pain intensity
following six treatment sessions. However, the experimental
group showed greater improvements across all functional
activities than the control group (Table 1). The greatest
reduction was observed during resting (mean difference
= 4.3 vs. 1.8), followed by hip adduction (3.8 vs. 1.3), hip
abduction (3.7 vs. 1.7), standing (3.5 vs. 2.1), running (3.5 vs.
1.5), walking (3.2 vs. 1.5), hip flexion (3.3 vs. 2.0), and hip
extension (3.2 vs. 1.5).
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Table 1: Mean reduction in VAS pain scores after treatment.

Outcome Experimental (n=6) A Control (n=6)

Pain at rest 4.3 1.8
Pain during standing 3.5 2.1
Pain during walking 3.2 1.5
Pain during running 3.5 1.5
Pain during hip flexion 3.3 2

Pain during hip extension 3.2 1.5
Pain during hip abduction 3.7 1.7
Pain during hip adduction 3.8 1.3

Hip Range of Motion

Participants in the experimental group demonstrated
greater improvements in hip range of motion than those
in the control group. Independent-samples #-test showed
statistically significant differences between groups for all
measured hip movements (Table 2).

Table 2: Between-group comparison of hip range of motion.

Hip movement t value p value
Flexion 5.15 <0.001
Extension 4.23 <0.005
Abduction 5.95 <0.001
Adduction 10.2 <0.001
Medial rotation 5.61 <0.001
Lateral rotation 7.71 <0.001

Overall, the addition of adductor muscle stretching
exercises to conventional physiotherapy resulted in greater
reductions in pain intensity and significantly greater
improvements in hip range of motion compared with
conventional physiotherapy alone.

Discussion

This randomized controlled trial evaluated the
effectiveness of adductor muscle stretching exercises
combined with conventional physiotherapy in male
athletes with groin injuries. The findings demonstrated that
participants who received adductor stretching in addition to
conventional physiotherapy experienced greater reductions
in pain intensity and greater improvements in hip range
of motion (ROM) than those who received conventional
physiotherapy alone.

Pain intensity decreased in both groups after six treatment
sessions; however, the reduction was consistently greater in the
experimental group. The largest improvements were observed
during rest, hip adduction, and hip abduction, indicating that
adductor stretching may effectively reduce pain associated
with functional activities. Improved muscle flexibility may

decrease tension within the adductor musculotendinous
unit, thereby enhancing movement efficiency and reducing
mechanical stress during sports activities.

The experimental group also demonstrated significantly
greater improvements in hip ROM than the control group.
Statistically significant differences were observed for hip
flexion (¢ = 5.15, p < 0.001), extension (¢ = 4.23, p < 0.005),
abduction (=5.95,p<0.001), adduction (¢=10.20,p<0.001),
medial rotation (¢ = 5.61, p < 0.001), and lateral rotation (¢ =
7.71, p < 0.001). These findings suggest that incorporating
adductor stretching into rehabilitation programs may improve
hip mobility and functional recovery.

The present findings are consistent with previous studies
reporting that flexibility and stretching interventions improve
hip function and reduce pain in athletes with groin injuries.
Improved flexibility of the adductor muscles may restore
normal movement patterns, reduce muscle stiffness, and
decrease the risk of recurrent injury. Previous research has
also emphasized that combining stretching with conventional
rehabilitation provides better functional outcomes than
conventional treatment alone [2,4].

This study has several limitations. First, the sample
size was small (n = 12), limiting the generalizability of the
findings. Second, the intervention period consisted of only six
treatment sessions over two weeks, preventing assessment of
long-term outcomes and recurrence rates. Third, participants
were recruited from a single sports institution, which may
limit external validity. Future studies should include larger
multicentre samples, longer follow-up periods, and functional
outcome measures such as return-to-sport performance and
quality of life to further evaluate the effectiveness of adductor
stretching programs.

Conclusion

This randomized controlled trial found that adductor
muscle stretching exercises combined with conventional
physiotherapy were more effective than conventional
physiotherapy alone in reducing pain and improving hip
range of motion among male athletes with groin injuries.
Participants in the experimental group demonstrated greater
improvements in pain during functional activities and
hip mobility after six treatment sessions. These findings
suggest that adductor stretching may be a valuable adjunct
to conventional physiotherapy for groin injury rehabilitation.
However, the small sample size and short intervention
period limit the generalizability of the results. Further large-
scale randomized controlled trials with longer follow-up are
recommended.

Recommendations

Future studies should include larger sample sizes,
multicentre recruitment, longer follow-up periods, and
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blinded assessments to confirm the effectiveness of adductor
muscle stretching exercises. Incorporating functional outcome
measures and return-to-sport evaluation will strengthen the

evidence for rehabilitation of athletes with groin injuries. 6.
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