
1
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.159472412012

International 
Journal of
Health 
Science

v. 4, n. 7, 2024

All content in this magazine is 
licensed under a Creative Com-
mons Attribution License. Attri-
bution-Non-Commercial-Non-
Derivatives 4.0 International (CC 
BY-NC-ND 4.0).

DETECTION OF LUMBAR 
POSTURAL DEVIATIONS, 
THE USE OF ARTIFICIAL 
NEURAL NETWORKS 
STRUCTURED IN AI: 
AN INSTRUMENT 
FOR PROMOTING 
THE QUALITY OF 
LIFE OF MEDICAL 
PROFESSIONALS

José Ricardo Lourenço de Oliveira
UNIORG

Guanis de Barros Vilela Junior
CPAQV

Heleise Faria dos Reis de Oliveira
UEPG



 2
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.159472412012

Abstract: This study portrays the importance 
of Human Movement Sciences (CMH) 
and Artificial Intelligence (AI) in detecting 
postural deviations, such as scoliosis, and 
their impacts on quality of life. Employing 
a pre-diagnostic descriptive methodology, 
the work developed and validated an AI 
algorithm to identify abnormalities in the 
lumbar spine using X-ray images. From an 
initial set of 2897 images, the study expanded 
the dataset to 579400 images, employing 
technologies advanced technologies such as 
Python®, TensorFlow® and OpenCV®. The 
Neural Network architecture was rigorously 
prepared, trained and tested, with the 
model’s effectiveness confirmed by robust 
metrics. The results highlight the efficiency 
of AI in diagnostic medicine, highlighting 
the technology’s potential to advance 
medical diagnosis and open new paths for 
future clinical innovations focusing on this 
professional’s quality of life.

RATIONALE
The theoretical foundation of the study 

illuminates the importance of Human 
Movement Sciences (HCM) in understanding 
and treating conditions that affect human 
well-being, evidenced by historical progress 
in health especially in medicine, such as the 
invention of vaccines, anesthesia and X-ray 
(FRIEDMAN; FRIEDLAND, 2000). Recently, 
the area of ​​HCM has stood out as a fertile field 
for discoveries, especially in the investigation 
of postural deviations such as scoliosis. This 
condition, among other postural disorders, 
has been the focus of intensive studies due to 
its profound impact on individuals’ quality 
of life, demonstrating the need for accurate 
diagnoses and effective treatments.

The study of postural deviations is 
not only crucial to individual well-being, 
but also contributes significantly to the 
broader understanding of human health 

and movement. Scoliosis, for example, is 
a complex condition with several possible 
etiologies, affecting individuals of different 
ages and lifestyles. 

The attention given to this and similar 
conditions reflects a broader effort to 
address health challenges that affect mobility, 
functionality, and quality of life, highlighting 
the ongoing contributions and importance 
of HCM (Wasinpongwanich et al., 2021; 
Taguchi et al., 2021; Noh, 2021; Negrini et al., 
2022; Lenz et al., 2021; Bradko et al., 2021).

Our objective was to create, develop and 
validate an intelligent algorithm, aimed at 
evaluating postural deviations of the lumbar 
spine, through a Convolutional Neural 
Network (CNN) and as secondary objectives, 
we highlight an effective and reliable way to 
be used to improve working conditions and 
quality of life of doctors.

METHODOLOGY
This study adopted a pre-diagnostic 

descriptive approach using Artificial 
Intelligence (AI) methods to develop 
and validate an intelligent algorithm for 
identifying lumbar spine deviations from 
X-ray images. The dataset consisted of 2897 
images, augmented to 579400 through 
interpolation techniques. Development tools 
included Python®, TensorFlow®, OpenCV®, 
among other essential libraries. The Neural 
Network architecture was carefully designed 
and implemented, following a rigorous 
sequence of data preparation, training and 
testing (Vilela Júnior, 2015; Ueda, 2022).

RESULTS
The results were validated using a Confusion 

Matrix, where several metrics were obtained 
to confirm model validation, including true 
positives (VP or TP), false positives (FP), 
true negatives (VN or TN) and false negatives 
(FN). The results indicated an accuracy of 
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0.961, precision of 0.986, sensitivity of 0.913 
and specificity of 0.991. Additional metrics 
were considered for a more robust analysis, 
including the Fowlkes-Mallows Index (FMI), 
the Matthews Correlation Coefficient (MCC) 
and the Youden Index (IY), with results of 
FMI=0.934, MCC=0.894 and IY =0.877 
(Zhang et al., 2022; Samina et al., 2022; Wang, 
Khan and Zhang, 2021; FATIMA et al., 2021).

DISCUSSION
The implementation and validation of 

the AI algorithm demonstrates a significant 
advance in the accurate identification of 
lumbar postural deviations. The accuracy 
and reliability of the model are corroborated 
by performance metrics, highlighting its 
practical applicability in the healthcare 
sector. This study also recognizes the growing 
importance and impact of digital technology 
and AI in healthcare, particularly in HCM. 

The multidisciplinary approach adopted not 
only improves diagnostic accuracy but also 
paves the way for future innovations and 
clinical applications in a rapidly evolving field. 

The promising results of this study 
encourage the continuation of research 
in the area, seeking to further improve AI 
techniques for medical diagnosis, as well 
as ensuring faster, more accurate work for 
them and with mitigating impacts on their 
professional activity, thus improving their 
quality of work. life.

The multidisciplinary approach proposed 
and adopted in this study opens doors for 
future innovations, ensuring that medical 
workers, physiotherapists, physical education 
professionals, can perform their functions in 
an environment with technological support 
and that can presumably be aids to their 
physical health and well-being. be general, 
relieving your workload.
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