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Abstract

Keywords Background and Aim: Cross-legged sitting is a common daily postural habit, yet its

biomechanical effects on the lumbopelvic region and lower extremities remain

o . insufficiently understood. This review aimed to synthesize evidence on the effects of

Sitting Position, sitting with crossed legs on rotational mobility and range of motion of the lumbar
spine, pelvis, and hip joint.

Methods: A systematic search was performed in Google Scholar, PubMed, Science

Range of Motion, Direct, PEDro, and MedLib using the English keywords Leg Crossed, Hip and thigh
range of motion, and Hip rotation. Persian databases including Magiran, Irandoc,
Hip Joint, IranMedex, MedLib, and SID were searched using the keywords legs crossed, range

of motion of the pelvis, thigh and lumbar spine. The search covered studies published
between September 2000 and September 2024. Studies of any design examining
Lumbar Vertebrae. sitting posture effects on hip, pelvic, or lumbar ROM were eligible.

Findings: Ten studies met the inclusion criteria. Most reported that cross-legged
sitting induces postural asymmetries, particularly increased external hip rotation and
compensatory lumbar changes. Methodological heterogeneity due to variations in
measurement tools, sample sizes, and participant ages led to inconsistent outcomes.
Only a few studies explored links to low back pain, with inconclusive results.
Conclusion: Current evidence confirms a relationship between cross-legged sitting
and altered hip-pelvis-spine kinematics. The proposed mechanism involves adaptive
shortening of the hamstring and tensor fasciae latae muscles, restricting thigh and
back ROM. Although some evidence suggests a potential link to back pain, the
scarcity of high-quality studies highlights the need for future prospective research
with standardized methods.

* Corresponding Author: Tel: 09186979158
P< Email: mohammadyasavoli726(@gmail.com
Orcid Code:0009-0002-1830-4048



2 Journal of Research in Sport Rehabilitation, Vol.13, No.26, 2026

Extended Abstract

Introduction

The skeletal system serves as a fundamental
framework for the human body, providing
attachment points for various groups of postural
muscles. Notably, the pelvis and knees are critical
structures that influence overall posture and
musculoskeletal function (1).

There remains a lack of consensus regarding the
specific mechanisms underlying the relationship
between sitting posture and the rotations of the
waist, hips, and thighs. Various studies have
explored the effects of sitting with legs crossed on
the range of motion in these anatomical regions,
yielding a diverse array of findings. A review of
existing literature reveals that each study operates
within a distinct framework and, at times, presents
contradictory results. This variability poses
challenges for researchers attempting to draw
accurate conclusions and synthesize information
effectively. Notably, the current investigation
found no comprehensive study that thoroughly
examines the impact of sitting with legs crossed on
the rotation and range of motion of the waist, hips,
and thighs. Consequently, the objective of the
present study is to systematically review the
research conducted to date on the effects of sitting
with legs crossed on the rotation and range of
motion of the waist, pelvis, and thigh. This review
aims to summarize the findings for the benefit of
other researchers and interested parties.

Method

To identify relevant studies, a systematic and
comprehensive search was performed across
multiple electronic databases, including Google
Scholar, PubMed, Science Direct, PEDro, and
MedLib. The search strategy employed a
combination of the following English keywords:
"Leg Crossed," "Hip and Thigh Range of Motion,"
and "Hip Rotation," using Boolean operators
(AND, OR) to maximize retrieval of relevant
articles. Additionally, to ensure thorough coverage
of Persian-language literature, searches were
conducted in internal databases, including
Magiran, Irandoc, IranMedex, MedLib, and SID,
using Persian equivalents of the keywords: "legs
crossed," "range of motion of the hip," "thigh," and
"lumbar spine." A time filter was applied to restrict
the search to studies published between September
2000 and September 2024 across all databases.

Eligibility criteria were established prior to the
search. Inclusion criteria consisted of: (1) original
research articles examining the relationship
between cross-legged sitting posture and range of
motion of the hip, thigh, or lumbar spine; (2)

studies with any design, including cross-sectional,
comparative, and experimental studies. Exclusion
criteria included: (1) articles presented exclusively
at conferences or symposiums without full-text
publication; (2) studies published in languages
other than English or Persian, due to limited
translation resources; and (3) duplicate or highly
similar articles.

The initial search yielded a total of 1,080
articles. Following a preliminary screening of
titles, 528 articles were removed as duplicates.
Subsequently, 358 articles were excluded due to
similarity in content or lack of direct relevance to
the research question. This screening process left
90 articles eligible for abstract evaluation. After
careful review of the abstracts against the
predefined inclusion criteria, 80 additional articles
were excluded. Ultimately, 10 articles met all
eligibility criteria and were selected for full-text
review and data extraction in the present study. The
quality of the included studies was assessed using
the Newcastle-Ottawa Scale (NOS), and the
findings were synthesized narratively.

Results

The review of eligible studies consistently
demonstrated that adopting a cross-legged sitting
posture significantly alters lumbopelvic and hip
kinematics. The most frequently reported changes
included increased hip external rotation, increased
lumbar rotation, and increased lumbar flexion.
Some studies specifically confirmed that this
posture leads to increased external rotation of the
thigh and rotation of the lumbar region, while
others reported that lumbar flexion is more
prominently affected. Additionally, several
investigations observed lateral pelvic tilt, postural
asymmetries, and altered gluteal pressure
distribution following prolonged cross-legged
sitting.

Beyond kinematic changes, evidence also
indicated that this posture may negatively affect
lumbar proprioception, suggesting a potential
impact on neuromuscular control. Although the
included studies utilized diverse measurement
tools ranging from calipers and goniometers to
advanced 3D motion analysis systems and digital
inclinometers, the overall direction of findings
remained consistent across most investigations.
Despite variations in sample sizes, age ranges, and
gender distributions, demographic factors did not
appear to significantly influence the primary
outcomes. Nearly all studies converged on the
conclusion that habitual or prolonged cross-legged
sitting adversely affects hip and lumbar alignment.
Furthermore, some evidence suggested a potential
association between this posture and low back
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pain; however, this link remains underexplored and
warrants further investigation through
well-designed prospective studies (Table 1).

Discussion

The present review aims to investigate the
effects of sitting with legs crossed on the rotation
and range of motion of the waist, pelvis, and thigh.
The findings indicate that adopting a sitting posture
with legs crossed significantly alters the kinematics
of the lower limb, resulting in an increased range
of motion in both the external rotation of the thigh
and pelvis, as well as lumbar rotation. However, it
is important to note that various factors, such as
measurement tools, sample size, participant age,
and flexibility, may influence the accuracy of the
conclusions drawn from this review. For instance,
the domestic study utilized calipers and
goniometers for measurements, while most
international studies employed more advanced and
precise tools, including photography, digital
inclinometers, and motion analysis devices, to
assess the impact of sitting with legs crossed on
lower limb kinematics. The results consistently
demonstrate that individuals who habitually sit
with their legs crossed experience changes in their
lower limb kinematics. In contemporary society,
there is a growing trend of spending more time in
this posture compared to standing, largely
attributable to advancements in science and
technology, increased reliance on automobiles,
even for short distances, and prolonged computer
use, which collectively contribute to a sedentary
lifestyle. Sitting with legs crossed is often
perceived as a comfortable position, leading many
individuals to engage in work and activities while
in this posture, which can subsequently result in
increased muscle fatigue.

Clinical application

Using a multifaceted approach including
postural assessment, targeted stretching of the
hamstring and tensor fascia latae muscles,
strengthening of gluteal and deep pelvic
stabilizers, ergonomic modifications, and patient
education, corrective exercise and rehabilitation
specialists can effectively prevent and manage
lumbopelvic musculoskeletal disorders
associated with cross-legged sitting. For clinical
application, it is recommended to assess sitting
habits in patients with chronic low back pain or
pelvic  instability, design individualized
corrective programs, and integrate these
interventions into a comprehensive treatment
plan involving physiotherapy and ergonomic
training when necessary.
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Table 1. Summary of Key Biomechanical Findings Across Included Studies

Variable / Outcome Observed Change

Consensus / Consistency

Hip external rotation ROM  Significant increase
Lumbar rotation ROM Significant increase

Highly consistent (9 out of 10 studies)
Highly consistent (most studies)

Lumbar flexion ROM Increase (reported in several studies) Moderately consistent

Pelvic alignment Lateral pelvic tilt / Postural asymmetry Consistently reported (prolonged sitting)
Lumbar proprioception Decreased accuracy / Impairment Reported in one high-quality study

Low back pain (LBP) Potential association (positive) Limited evidence; further research needed
Effect of age & gender No significant influence on outcomes Consistent across all demographic ranges
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