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A gradual degenerative joint disease, knee osteoarthritis
(OA), places an enormous strain on healthcare systems
around the world, especially in older people and those with
metabolic and biomechanical risk factors. Knee OA causes
crippling pain, stiffness, and functional incapacity.' It is
characterized by the slow deterioration of articular
cartilage, subchondral bone sclerosis, osteophyte
formation, and persistent synovial inflammation. Because
of its intricate pathophysiology and the interaction
between systemic inflammation and biomechanical
stressors, the disease continues to pose a significant
challenge, even with the availability of pharmacologic
medicines, intra-articular  therapy, and surgical
procedures.'?

While patient-reported indices like the Western Ontario
and McMaster universities osteoarthritis index (WOMAC)
and radiographic grading using the Kellgren-Lawrence
system are essential for assessing OA, they provide a
limited view of the biomechanical perturbations that
sustain disease progression.® Gait analysis is becoming
vital because it offers objective, quantitative assessments
that clarify pathological variations in movement
mechanics and highlight abnormal loading patterns that
hasten articular deterioration and functional loss.** Gait
analysis can potentially improve diagnostic precision, and
guide focused treatment approaches in the management of
osteoarthritis by bridging the gap between structural
pathology and dynamic joint dynamics.®’

Advanced gait analysis has identified significant
biomechanical abnormalities in knee OA patients.® These
abnormalities include increased dynamic varus thrust,
decreased knee flexion during the stance phase, increased

external knee adduction moment (EKAM), and changed
foot progression angles.”!’Asymmetric joint loading,
increasing cartilage degeneration, and increased pain
perception are all caused by these abnormal movement
patterns. In addition to being pain-reduction mechanisms,
these biomechanical abnormalities actively prolong the
course of the disease by causing undesirable joint
kinematics that hasten tissue deterioration and subchondral
bone remodeling.!!

The identification of gender-specific biomechanical
adaptations is an essential aspect of gait analysis. Due to
factors such as increased valgus alignment, altered
neuromuscular control, and more significant quadriceps
activation deficits, epidemiological studies have shown
that women had a higher prevalence and severity of knee
OA. These variations highlight the need for precision
medicine techniques that consider the biomechanical
variety and call for a gender-specific approach to OA
rehabilitation. 2 Additionally, differences in
neuromuscular activation and proprioceptive feedback
between men and women imply that tailored rehabilitation
regimens may improve treatment outcomes and reduce
disease course.'?

Recent developments in wearable sensor technologies
and gait analysis have entirely transformed the monitoring
and treatment of OA. Real-time evaluation of gait
characteristics is made possible by inertial measurement
units (IMUs), plantar pressure sensors, and smartphone-
based motion-tracking apps. This allows for the early
detection of biomechanical anomalies before irreparable
joint damage occurs. A paradigm change towards
proactive disease management is represented by
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incorporating these technologies into clinical practice,
where early biomechanical intervention can reduce
pathological joint loads and the requirement for surgical
interventions.!*

A multidisciplinary strategy that connects biomechanics,
genetic biomarkers, and advanced imaging modalities is
key to managing knee OA in the future. More precise
patient categorization, more individualized treatment
planning, and improved long-term functional results are all
made possible by integrating gait analysis into routine
clinical examination. To reduce excessive joint stress and
maximize movement efficiency, biomechanical corrective
techniques such as neuromuscular retraining, orthotic
interventions,  kinetic = chain  optimization, and
proprioceptive training have enormous potential.

The transition from a symptomatic therapy concept to a
mechanical approach that emphasizes the biomechanical
underpinnings of joint health will be essential as our
understanding of knee OA expands. We can improve
treatment paradigms, preserve mobility, and improve the
quality of life for millions of people afflicted by OA by
using gait analysis as a foundational tool for evaluation and
intervention.

REFERENCES

1. Reichenbach S, Felson DT, Hincapié CA, Heldner S,
Biitikofer L, Lenz A, et al. Effect of biomechanical
footwear on knee pain in people with knee
osteoarthritis: the BIOTOK randomized clinical trial.
JAMA. 2020;323(18):1802-12.

2. Timmins KA, Leech RD, Batt ME, Edwards KL.
Running and knee osteoarthritis: a systematic review
and meta-analysis. Am J Sports Med.
2017;45(6):1447-57.

3. Marcum ZA, Zhan HL, Perera S, Moore CG,
Fitzgerald GK, Weiner DK. Correlates of gait speed
in advanced knee osteoarthritis. Pain Med.
2014;15(8):1334-42.

4. Woolacott NF, Corbett MS, Rice SJ. The use and
reporting of WOMAC in assessing the benefit of
physical therapies for knee osteoarthritis pain:
findings from a systematic review of clinical trials.
Rheumatology. 2012;51(8):1440-6.

5. Sharma L, Song J, Felson DT, Cahue S, Shamiyeh E,
Dunlop DD. The role of knee alignment in disease
progression and functional decline in knee
osteoarthritis. JAMA. 2001;286(2):188-95.

6. Hutchison L, Grayson J, Hiller C, D'Souza N,

Kobayashi S, Simic M. Relationship between knee
biomechanics and pain in people with knee
osteoarthritis: a systematic review and meta-analysis.
Arthritis Care Res. 2023;75(6):1351-61.

7. Tas S, Guneri S, Kaymak B, Erden Z. A comparison

of results of 3-dimensional gait analysis and
observational gait analysis in patients with knee
osteoarthritis. Acta Orthop Traumatol Turc.
2015;49(2):151-9.

8. Kaufman KR, Hughes C, Morrey BF, Morrey M, An

KN. Gait characteristic of patients with knee
osteoarthritis. J Biomechan. 2001;34(7):907-15.

9. Naili JE, Esbjornsson AC, Iversen MD, Schwartz

MH, Hedstrom M, Héiger CK, et al. The impact of
symptomatic knee osteoarthritis on overall gait
pattern deviations and its association with
performance-based measures and patient-reported
outcomes. The Knee. 2017;24(3):536-46.

10. Naili JE, Esbjornsson AC, Iversen MD, Schwartz
MH, Hedstrom M, Héger CK, et al. The impact of
symptomatic knee osteoarthritis on overall gait
pattern deviations and its association with
performance-based measures and patient-reported
outcomes. The Knee. 2017;24(3):536-46.

11. FavreJ, Jolles BM. Gait analysis of patients with knee
osteoarthritis highlights a pathological mechanical
pathway and provides a basis for therapeutic
interventions. EFORT open Rev. 2016;1(10):368-74.

12. Ornetti P, Maillefert JF, Laroche D, Morisset C,
Dougados M, Gossec L. Gait analysis as a quantifiable
outcome measure in hip or knee osteoarthritis: a
systematic review. Joint Bone Spine. 2010;77(5):421-
5.

13. Mills K, Hunt MA, Ferber R. Biomechanical
deviations during level walking associated with knee
osteoarthritis: a systematic review and meta-analysis.
Arthritis Care Res. 2013;65(10):1643-65.

14. Levinger P, Menz HB, Fotoohabadi MR, Feller JA,
Bartlett JR, Bergman NR. Foot posture in people with
medial compartment knee osteoarthritis. J Foot Ankle
Res. 2010;3:1-8.

Cite this article as: Rastogi A, Kalia RB, Meena PK.
Is motion the best medicine? Rethinking knee
osteoarthritis through gait analysis. Int J Res Orthop
2026;12:543-4.

International Journal of Research in Orthopaedics | March-April 2026 | Vol 12 | Issue 2 Page 544



