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Abstract: Pregnancy-related sciatica is a common musculoskeletal disorder affecting 50-80%
of pregnant women, necessitating an early and accurate diagnosis. Traditional methods, like
physical examinations and imaging techniques, often lack sensitivity, necessitating the
development of objective and quantitative tools. This review critically examines sensor-based
gait analysis methods for assessing pregnancy-related sciatica, focusing on sensor
technology, gait analysis algorithms, assessment metrics, and potential applications in clinical
practice and research. The review also looks at how wearable sensors can be used to analyze
a pregnant woman's gait when she has sciatica. It focuses on the different types of sensors,
the parameters that can be extracted from her gait, the analysis methods, and how well they
work for figuring out how bad her sciatica is and how well her treatment is working. The
findings contribute to understanding the potential and limitations of sensor-based gait
analysis in pregnancy-related sciatica management, guiding future research, and facilitating

the development of robust tools for early and accurate diagnosis.
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I Introduction

Pregnancy-related sciatica (PRS) is a prevalent condition affecting 50-80% of
pregnant women, causing radiating pain along the sciatic nerve pathway. This condition
significantly impacts daily life, leading to mobility limitations, difficulty performing tasks,
and a reduced quality of life. Traditional diagnostic methods often lack sensitivity, leading to
delayed diagnosis and inappropriate treatment. Early identification of PRS allows for simple
and effective treatment options, such as physical therapy, stretching exercises, NSAIDs, and
lifestyle modifications. Gait analysis, a detailed examination of walking patterns, can identify
changes associated with PRS, such as asymmetry, decreased gait speed, reduced joint range

of motion, and increased inconsistency in stride length and gait patterns. Sensor-based gait
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analysis uses wearable sensors to capture and quantify gait parameters, providing a more
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accurate assessment. Machine learning algorithms can be applied to analyze collected data,
enabling automated PRS detection and classification. This research paper aims to explore the
potential of machine learning for a more accurate and objective diagnosis of PRS, ultimately
improving the quality of life for pregnant women affected by this condition analysis between

Pregnant Women and PRS Affected in figure 1.
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Figure 1 Representation of Sciatica pregnant women

Gait deviations are a hallmark of PRS, which can result from things like hormonal
changes, muscle weakness, and nerve impingement. Traditional diagnostic methods often fail
to detect early-stage cases, leading to delayed diagnosis and treatment. Sensor-based gait
analysis, which looks closely at how people walk, has become an interesting way to test for
PRS because it can pick up on small changes in walking patterns that are linked to pain and
nerve impingement. Machine learning algorithms can classify gait data with high accuracy,

enabling early diagnosis and timely intervention.

This review critically analyses existing methodologies for sensor-based gait analysis
in PRS assessment, paving the way for further research and the development of reliable
methods for early detection and improved patient outcomes figure 2. Pregnancy-related
sciatica (PRS) is a common condition affecting 50-80% of pregnant women, causing
compression of the sciatic nerve from the lower back to the leg. Hormonal changes, posture

changes, and the developing foetus are just a few causes of this compression. PRS can cause
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severe pain, numbness, tingling, and leg weakness, making it difficult to walk or sit. It can

also cause bladder control issues.

Prevalence of Pregnancy-Related Sciatica (PRS)

Pregnant Women

Group

PRS Affected

75 80 85 90 95 100

Number of Women

Figure 2 Pregnancy Related Sciatica vs PRS affected

Diagnosis is based on symptoms and medical history, but tests like an MRI or nerve
conduction study can confirm diagnosis. There is no cure for PRS, but treatments like
physical therapy, medication, and lifestyle changes can help relieve symptoms. Surgery may
be necessary in some cases. PRS is painful and debilitating, so it is crucial to see a doctor for

diagnosis and treatment.
II Literature Survey

Pregnancy-related sciatica (PRS) is a prevalent musculoskeletal disorder that affects a
significant portion of pregnant women. Early and accurate diagnosis of PRS is crucial for

managing symptoms and improving patient outcomes. Sensor-based gait analysis has
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emerged as a promising approach for assessing PRS by capturing subtle gait deviations
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associated with the condition. However, cost-effectiveness analysis is needed to evaluate the
cost-effectiveness of implementing this technology in real-world clinical settings. Ethical
considerations such as data privacy, security, and user consent are crucial for developing and

deploying this technology [1-10].

Several studies have investigated the potential of sensor-based gait analysis for PRS
assessment, employing various wearable sensors to collect gait data during walking. Machine
learning algorithms have been implemented to automatically classify gait data and identify
PRS with high accuracy. A comprehensive literature survey showed promising results with
high accuracy and sensitivity in identifying early-stage PRS. However, several areas require
further investigation and development: standardization of methodologies, integration of
clinical data, longitudinal studies, cost-effectiveness analysis, and ethical considerations

[11-19].

A literature survey was conducted to identify studies published within the past decade
that utilized sensor-based gait analysis for assessing pregnancy-related sciatica (PRS). Key
remarks for recovery and analysis included sensor modality, gait parameters, machine
learning algorithms, and performance evaluation metrics. Sensors used include Inertial
Measurement Units (IMUs), pressure sensors, electromyography (EMG), cameras,
accelerometers, gyroscopes, and force plates. Gait parameters include stride length, cadence,
gait velocity, swing/stance time ratios, joint kinematics, gait variability, EMG signals, foot
pressure distribution, gait symmetry, and gait cycle time. Machine learning algorithms
include support vector machines (SVMs), random forests; deep neural networks (DNNs), K-
nearest neighbours (KNNs), naive bayes, and decision trees. Performance evaluation metrics
include accuracy, sensitivity, specificity, Fl-score, and area under the ROC curve (AUC)

[20-25].

Limited sample size, lack of standardized data collection protocols, ethical
considerations regarding data privacy and security, and the need for further validation in
larger clinical trials are limitations. We need to do more research on comparing different
types of sensors, looking into more advanced gait parameters and analysis methods, creating

personalized machine learning models, combining gait analysis with other clinical data for a
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more complete diagnosis, and running large-scale clinical trials to prove that sensor-based

gait analysis works in the real world for PRS [25-30].

IIT Methodology

The detection of pregnancy-related sciatica (PRS) is a complex task that requires a
combination of sensor modalities, gait parameter extraction, machine learning algorithms,
and wearable technology. Sensor fusion, sensor selection optimization, and wearable sensor
advancements can improve the accuracy of PRS detection. Advanced feature engineering and
personalized feature selection can enhance the effectiveness of ML models. Real-time gait

analysis can enable immediate feedback and personalized intervention strategies.

The comprehensive approach to sensor-based gait analysis addresses challenges such
as data collection methods, extraction of gait parameters, machine learning, ethical
considerations, and data security. It discusses clinical validation, real-world implementation,
and cost-effectiveness analysis. Machine learning algorithms like SVMs, Random Forests,
and DNNs are used for classifying gait data and identifying PRS. Wearable technology like
IMUs, pressure sensors, and EMG sensors is also discussed. Smart shoes with pressure
sensors, smart insoles, and smartphone-based gait analysis applications are also mentioned.
Future research should explore combining sensor data with other clinical data, exploring
advanced machine learning methods, making personalized treatment plans, and conducting
long-term follow-up studies to understand the impact of sensor-based gait analysis on patient

outcomes and healthcare costs.

Machine learning algorithms, such as ensemble methods and explainable Al, can
improve the overall performance and robustness of the system. Support Vector Machines
(SVMs) are good at binary classification tasks like finding PRS. On the other hand, random
forests and deep neural networks are better at dealing with large datasets and the complicated
connections between gait features and PRS. IMU-based sensors offer cost-effective and
unobtrusive options for capturing spatiotemporal gait parameters and joint angles. Pressure
sensor insoles provide valuable insights into foot pressure distribution and gait symmetry,
particularly helpful for identifying altered loading patterns associated with PRS. EMG
sensors can assess muscle activity and fatigue, potentially helping differentiate PRS from

other musculoskeletal conditions.
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Combining data from different sensors can provide more comprehensive images of
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gait patterns and enhance PRS detection accuracy. Ethical concerns include data privacy,
security, patient consent, and transparency regarding data usage. Smart devices, such as smart
shoes and insoles, smartphones with built-in sensors and mobile applications, and wearable
cameras for detailed analysis, can help overcome these challenges and improve the

effectiveness of gait analysis.

IV Conclusion

In conclusion, sensor-based gait analysis has the potential to revolutionize the
diagnosis and management of PRS. By addressing identified limitations and exploring future
research directions, researchers can develop robust and reliable tools for early and accurate
PRS detection, leading to improved patient outcomes and a better quality of life for pregnant
women suffering from this condition. Future research should focus on developing
personalized gait analysis models, exploring multi-sensor fusion, investigating deep learning
models, large-scale clinical trials, and collaboration between researchers, clinicians, patients,

and regulatory bodies.
V Future Scope

Sensor-based gait analysis is a promising technology for early and accurate
assessment of Pregnancy-Related Syndrome (PRS), using various sensor modalities and
machine learning algorithms for classification. This technology can improve diagnosis and
treatment outcomes for pregnant women affected by PRS. Future research can refine this
technology, leading to broader clinical adoption and improved quality of life for affected
women. By addressing challenges and pursuing future directions, sensor-based gait analysis

has the potential to revolutionize PRS diagnosis and management.
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