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Abstract

Background: Prolonged sitting has become increasingly prevalent among young adults due to academic and
occupational demands. Sustained sitting maintains the hips in a flexed position, which may contribute to reduced
hamstring flexibility over time.

Objective: To examine the relationship between sitting duration and hamstring flexibility in young adults using the
Active Knee Extension (AKE) test as the primary outcome measure.

Methods: A narrative literature review was conducted using PubMed and Google Scholar databases. Studies were
included if they involved young adults aged 18-35 years, evaluated sitting duration and hamstring flexibility, used the
AKE test as the primary outcome measure, employed cross-sectional or observational study designs, and were
published between 2017 and 2026. Seven studies met the inclusion criteria and were included in the review.

Results: All seven studies reported an association between prolonged sitting duration and reduced hamstring flexibility.
Participants with longer sitting durations demonstrated greater hamstring tightness than those with shorter sitting
durations. The AKE test was the outcome measure across included studies and demonstrated reduced hamstring
flexibility with increasing sitting duration. Findings support an association between sitting duration and hamstring
flexibility.

Conclusion: The available evidence supports an association between prolonged sitting duration and reduced hamstring
flexibility in young adults. These findings highlight the importance of assessing hamstring flexibility in sedentary young
adults. Further longitudinal and interventional studies are required to establish causality and evaluate preventive
physiotherapy strategies.

Keywords: Prolonged sitting; Sitting duration; Hamstring flexibility; Hamstring tightness; Active Knee Extension test;
Young adults

1. Introduction

Prolonged sitting has become a common feature of modern lifestyles due to academic, occupational, and recreational
activities. Young adults, particularly students, spend a considerable proportion of their day sitting during lectures,
studying, computer-based work, and other sedentary activities, a pattern that often maintains the hips in a flexed
position while reducing lower-limb movement for prolonged periods.!
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The hamstring muscle group, consisting of the semitendinosus, semimembranosus, and biceps femoris, crosses both the
hip & knee joints and plays an important role in hip extension and knee flexion.! Because these muscles originate from
the pelvis, changes in their length and flexibility can influence pelvic position and lumbar spine mechanics during
functional activities!3. Prolonged sitting keeps the hamstrings in a shortened, relatively inactive position, which may
lead to adaptive changes that gradually reduce muscle extensibility and flexibility over time 1.

Young adulthood is generally defined as the period between 18 and 35 years of age, a stage during which academic,
occupational, and lifestyle patterns are still developing.! This age group includes university and physiotherapy students,
who commonly spend extended periods sitting during lectures, studying, and desk-based work.* Because sedentary
habits are still forming at this stage rather than being fixed as in older adults, young adults represent a clinically relevant
population for identifying modifiable risk factors such as reduced hamstring flexibility before they progress into long-
term musculoskeletal problems.?

The effects of reduced hamstring flexibility extend beyond the muscle itself. Hamstring tightness has been associated
with posterior pelvic tilt, altered lumbar alignment, impaired mobility, and an increased risk of low back pain.! In
addition, several studies have suggested that hamstring tightness may limit anterior pelvic tilt during forward bending,
thereby increasing muscular and ligamentous tension across the lumbar region and altering spinal loading.3 Reduced
hamstring flexibility has also been associated with altered lower-limb biomechanics and various musculoskeletal
disorders, indicating that its effects may extend beyond the lumbopelvic region3.

Studies on the influence of prolonged sitting have evolved from the student population, and according to new research,
desk-based employees have reported that prolonged sitting is associated with structural and functional adaptations
affecting hamstring flexibility, which may contribute to chronic musculoskeletal conditions.!3 These findings suggest
that sitting duration itself, rather than the specific academic or occupational setting, may play a more important role in
influencing hamstring extensibility.13

The available evidence generally supports an association between prolonged sitting and reduced hamstring flexibility
across both student and working populations.13 However, although several studies have investigated prolonged sitting,
sedentary behavior, and hamstring flexibility individually, relatively few have specifically examined the relationship
between sitting duration and hamstring flexibility in young adults. Therefore, this narrative review was undertaken to
synthesize the available evidence on the relationship between sitting duration and hamstring flexibility in young adults
and to discuss its implications for physiotherapy assessment and preventive practice.

2. Materials and methods

2.1. Study Design

A narrative literature review was conducted to examine the relationship between sitting duration and hamstring
flexibility in young adults. The review aimed to synthesize the available evidence regarding the influence of prolonged
sitting on hamstring flexibility using published scientific literature.

2.2. Search Strategy

A comprehensive literature search was performed using PubMed and Google Scholar databases. The search was
conducted using combinations of the following keywords: prolonged sitting, sitting duration, hamstring flexibility,
hamstring tightness, Active Knee Extension test, and young adults. Relevant articles published between 2017 and 2026
were identified and screened for eligibility.

2.3. Eligibility Criteria

2.3.1. Inclusion Criteria

Studies were included if they met the following criteria:

Young adults aged 18-35 years.

Studies evaluating the relationship between sitting duration and hamstring flexibility.
Studies using the Active Knee Extension (AKE) test as an outcome measure.
Participants with prolonged sitting exposure (=24 hours/day).

Cross-sectional or observational study designs.
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e Articles published between 2017 and 2026.
e  Full-text articles published in English.

2.3.2. Exclusion Criteria

Studies were excluded if they involved:

History of lower limb trauma, fracture, or recent surgery.
Neuromuscular or musculoskeletal disorders affecting the lower limb.
Spinal deformities or conditions affecting posture or flexibility.
Populations outside the young adult age group.

Articles without relevant outcome measures or unavailable full text.

2.4. Study Selection

The study selection process followed a structured screening procedure. A total of 30 records were identified through
database searching. After removing 4 duplicate records, 26 articles were screened based on their titles and abstracts.
Following screening, 15 records were excluded because they were not relevant to the review topic, involved an
inappropriate study population, or did not meet the publication criteria. The remaining 11 full-text articles were
assessed for eligibility. Of these, 4 articles were excluded due to irrelevant outcome measures, lack of sitting-duration
assessment, or unavailable full text. Finally, 7 studies were included in the narrative review.

Figure 1 Flow diagram showing the study selection process for the narrative review

2.5. Data Extraction

Data from the included studies were extracted systematically. The extracted information included the author(s), year
of publication, study design, participant characteristics, sitting duration exposure, outcome measures (particularly the
Active Knee Extension test), and the main findings related to hamstring flexibility. The findings were then summarized
and compared to identify common patterns and associations across the included studies.
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The reviewed studies generally demonstrated a significant association between prolonged sitting duration and reduced
hamstring flexibility in young adults. Participants with longer sitting durations consistently showed reduced hamstring
flexibility compared with those who spent less time sitting.

The Active Knee Extension (AKE) test, used as the primary outcome measure in the reviewed studies, demonstrated
reduced hamstring flexibility with increasing sitting duration. Most studies also reported associated musculoskeletal
changes, including altered lumbopelvic mechanics and postural adaptations. Overall, the available evidence suggests
that prolonged sitting is associated with reduced hamstring flexibility in young adults.

Table 1 Summary of studies included in the narrative review

SL | Year | Author (s) Study Type Exposure Outcome Key Findings
NO Measures
1 2026 | Khalid etal Cross-sectional | Prolonged sitting | AKE, SLR Longer sitting duration
study (more than four hours was significantly
a day) in university associated with reduced
students hamstring flexibility.
2 2026 | Igbal et al. Cross-sectional | Sitting duration | AKE, SLR Prolonged sitting was
study (More than six hours) associated with decreased
and sedentary hamstring flexibility.
behavior
3 2026 | Rai S, Shanta | Cross-sectional | Hamstring flexibility | AKE Increased daily sitting
Ram M, | observational and daily sitting time time was associated with
Hameed VAF, | study among students reduced hamstring
Basheer KBR flexibility measured using
the AKE test.
4 2024 | Beheraetal Observational Prolonged sitting | AKE, SLR Sitting  duration = was
Study (more than four hours significantly  correlated
a day) in with reduced hamstring
physiotherapy flexibility.
students
5 2023 | Kothapalli Cross-sectional | Prolonged sitting | AKE Low  but  significant
study (more than seven positive correlation
hours a day) in desk between sitting time and
job employees (ages AKE score (r=0.31,
22-45) p<0.001); 52% of
participants showed
hamstring tightness.
6 2021 | Shukla & Patel | Cross-sectional | Sitting duration (eight | AKE Greater sitting duration
study hours in a day) among was associated  with
physiotherapy increased hamstring
students tightness.
7 2017 | Qamar et al. Cross-sectional | 200 students (16-30 | SLR, Significant inverse
study yrs), sitting for more | Popliteal correlation between
than six hours a day Angle (AKE | sitting hours and SLR
method) angle (r=-0.56, p<0.001)
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4. Discussion

All seven reviewed studies reported an association between longer daily sitting duration and greater hamstring
tightness compared with those who spent less time sitting.A possible explanation for this association is that prolonged
sitting maintains the hips in a flexed position with reduced lower-limb movement for extended periods. This sustained
static posture may reduce normal muscle activity and contribute to reduced hamstring extensibility over time. Several
studies also reported associated alterations in lumbopelvic mechanics and posture, indicating that the effects of reduced
hamstring flexibility may extend beyond the hamstring muscles and influence lumbopelvic function and overall
movement. These findings suggest that the musculoskeletal effects of prolonged sitting may occur through multiple
interconnected biomechanical pathways.

From a physiotherapy perspective, these findings highlight the importance of considering sitting duration during the
assessment of young adults with predominantly sedentary academic or occupational lifestyles. Given that longer daily
sitting duration was consistently associated with greater hamstring tightness across the reviewed studies,
physiotherapists should consider enquiring about daily sitting exposure during musculoskeletal assessment.
Assessment of hamstring flexibility, particularly using the Active Knee Extension test, may assist physiotherapists in
identifying individuals with reduced muscle extensibility and in providing appropriate education regarding healthy
sitting habits and minimizing prolonged sitting behavior.

The findings of this review may serve as a foundation for future research aimed at developing preventive physiotherapy
strategies for young adults exposed to prolonged sitting. Future longitudinal and interventional studies are required to
establish temporal causality and to determine whether strategies aimed at reducing sitting duration or implementing
targeted flexibility training can effectively prevent sitting-related musculoskeletal problems in this population. Such
research is particularly important in young adults, as sedentary behaviors established during young adulthood may
persist into later life, making young adulthood an important stage for early physiotherapy intervention and the
prevention of future musculoskeletal dysfunction.

5. Conclusion

This narrative review indicates that prolonged sitting is associated with reduced hamstring flexibility in young adults.
The available evidence suggests that individuals with longer daily sitting durations are more likely to exhibit hamstring
tightness than those with shorter sitting durations, highlighting the importance of considering sitting behavior during
physiotherapy assessment. These findings support the need for early identification of reduced hamstring flexibility and
increased awareness of prolonged sitting habits in young adults. Further longitudinal and interventional studies are
required to establish causal relationships and strengthen the evidence for clinical practice.
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