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Investigating the effectiveness of hamstring stretching exercises and methods with a
rehabilitation approach: A systematic review
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significantly influences athletic performance and daily activities. Reduced
hamstring flexibility has been associated with several musculoskeletal problems,
including low back pain and hamstring injuries, and is estimated to contribute to
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Findings:

Static stretching emerged as the most commonly used technique, providing short-
term improvements in flexibility but showing limited long-term effectiveness. In
contrast, PNF stretching demonstrated superior long-term benefits, although it
typically requires therapist assistance. Active stretching was associated with
rapid improvements in ROM and appears particularly beneficial for athletes.
Although the optimal duration of stretching remains unclear, both 15-second and
30-second holds showed positive outcomes. Furthermore, combining stretching
with adjunct therapies such as electrical stimulation or myofascial release
produced more favorable results.

Conclusion: Overall, this review indicates that different stretching techniques
provide distinct advantages. Therefore, individualized stretching programs
tailored to specific needs and goals are recommended to achieve optimal results.

*Correspondence:
Shirin Aali
Email: sh.aali@cfu.ac.ir

?gg;j /orcid.org/0000-0002-8148- | K evwords: Hamstring, Stretching Techniques, Rehabilitation, Stretching



https://orcid.org/0000-0002-8148-1883
https://orcid.org/0000-0002-8148-1883

January 2026. Vol 2. Issue4 Journal of Sport Physiology Special Groups

Extended Abstract

Introduction:

The hamstring muscles play a critical role in knee flexion and lower-limb function, making them
essential for both athletic performance and daily activities. Clinical evidence indicates that limited
hamstring flexibility is prevalent among both athletes and the general population and is often
associated with musculoskeletal problems such as low back pain and altered lumbopelvic mechanics.
Hamstring injuries account for approximately 12—16% of all sports-related injuries, particularly in
sports that require rapid acceleration, highlighting their clinical significance.

Muscle stiffness in the hamstrings may result from increased passive tension caused by postural
adaptations or from active tension due to muscle spasms. When stiffness leads to biomechanical
imbalances, it can contribute to overuse injuries and reduced mobility. Several risk factors predispose
individuals to hamstring injuries, including reduced flexibility, deficits in eccentric strength, poor
core stability, and a history of previous injury.

Stretching is widely used in sports medicine and rehabilitation to enhance flexibility, increase range
of motion (ROM), and reduce the risk of injury. Common stretching techniques include static
stretching, dynamic stretching, ballistic stretching, active stretching, and proprioceptive
neuromuscular facilitation (PNF). Among these, static stretching and PNF are the most frequently
applied. However, the mechanisms through which stretching improves flexibility remain debated.
Some theories suggest structural changes in muscle—tendon stiffness, whereas others emphasize
neural adaptations that increase stretch tolerance. Furthermore, there is no consensus regarding the
optimal duration of stretching, as studies report benefits from both 15-second and 30-second holds.
Given these uncertainties, this systematic review aims to evaluate the effectiveness of different
hamstring stretching techniques in rehabilitation and injury prevention and to provide evidence-based
recommendations for clinical practice.

Methodology:

This systematic review followed the PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines to ensure methodological rigor. A comprehensive literature search
was conducted across multiple databases, including PubMed, Scopus, Web of Science, and Google
Scholar, covering studies published between 2010 and 2024. Keywords such as hamstring, stretching
technique, rehabilitation, physical therapy, and exercise were used to identify relevant studies.

The inclusion criteria consisted of randomized controlled trials (RCTs), quasi-experimental studies,
and clinical trials that examined the effects of stretching on hamstring flexibility, range of motion, or
injury prevention in healthy or injured populations. Studies involving animal models, case reports, or
those combining stretching with other interventions (e.g., electrotherapy) were excluded.

The methodological quality of the studies was assessed using the McMaster Critical Review Form,
which evaluates methodological rigor across 17 criteria, including study design, sample size
justification, outcome reliability, and statistical analysis. Based on the scoring system, studies were
categorized as poor (0-8), moderate (9—10), good (11-12), very good (13—14), or excellent (15-16).
From an initial pool of 87 studies, 16 met the inclusion criteria and were selected for final analysis.
Data extraction focused on stretching techniques, intervention duration, outcome measures, and key
findings.

Findings:
The analysis indicated that static stretching, PNF stretching, and active stretching all improve
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hamstring flexibility; however, their applications differ depending on the desired outcomes and
practical considerations. Static stretching offers simplicity and convenience, PNF stretching provides
greater long-term improvements, and active stretching produces rapid gains in ROM. These
characteristics make each technique suitable for different rehabilitation and performance contexts.
Additionally, variations in optimal stretching duration and the enhanced effects observed with
combined interventions highlight the importance of individualized stretching programs tailored to
specific needs and goals.

Discussion:

The systematic analysis of 16 high-quality studies provided valuable insights into the effectiveness
of different hamstring stretching techniques. Among the methods examined, static stretching emerged
as the most commonly used approach, largely due to its simplicity and minimal equipment
requirements. Research by Maras et al. (2024) demonstrated that static stretching significantly
improves ROM and reduces muscle stiffness. However, Eftekhar et al. (2015) reported that these
benefits may diminish over time compared with other techniques, suggesting that static stretching
may be more suitable for short-term flexibility gains rather than long-term maintenance.

In contrast, proprioceptive neuromuscular facilitation (PNF) stretching demonstrated superior
long-term benefits for both flexibility and ROM, as reported by Zaidi et al. (2023) and Trampas et al.
(2010). The effectiveness of PNF is attributed to its unique mechanism, which combines voluntary
muscle contraction with passive stretching to inhibit neural reflexes that typically limit stretch
tolerance. Despite its advantages, a limitation of PNF stretching is its reliance on therapist assistance,
which may reduce its practicality for individuals performing independent stretching routines.

Active stretching is another effective technique that involves the activation of agonist muscles (such
as the quadriceps) to facilitate hamstring lengthening. Ayala et al. (2013) reported that active
stretching leads to faster improvements in ROM compared with static stretching, making it
particularly beneficial for athletes who require rapid recovery and performance enhancement.

The review also examined the optimal duration of stretching and found a lack of consensus among
studies. Some research, such as Piqueras-Rodriguez et al. (2016), suggested that 15-second holds are
sufficient, whereas other studies, including Youdas et al. (2010), reported greater effectiveness with
30-second holds. These inconsistencies may be attributed to differences in study populations,
stretching protocols, and measurement techniques.

Furthermore, the analysis highlighted the effectiveness of combined interventions in which stretching
was paired with adjunct therapies such as electrical stimulation or myofascial release. Studies by
Piqueras-Rodriguez et al. (2016) and Trampas et al. (2010) demonstrated that these combined
approaches produced superior outcomes compared with stretching alone, emphasizing the potential
benefits of multimodal strategies in rehabilitation and injury prevention.

Regarding the mechanisms underlying improvements in flexibility, the review identified two main
explanations. Some studies, such as Kong (2023), attributed flexibility gains to structural changes,
including reduced tendon stiffness and increased tissue elasticity. In contrast, other research, such as
Sairyo et al. (2013), emphasized neural adaptations, including increased stretch tolerance and altered
reflex responses. These findings suggest that both mechanical and neurological mechanisms
contribute to the effectiveness of stretching, with their relative influence potentially varying
depending on the technique used and individual characteristics.

Conclusion:

This systematic review confirms that hamstring stretching is effective for improving flexibility,
enhancing range of motion, and reducing the risk of injury. Among the techniques reviewed, PNF
stretching appears to provide the most durable improvements, whereas active stretching is particularly
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effective for rapid gains in athletes. Static stretching remains a practical option for general use but
may need to be combined with other techniques to achieve long-term effectiveness.
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