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Abstract: This literature review examines a novel strategy for treating vitamin deficiencies, with a focus on 

vitamin D, vitamin K, and vitamin E. It also highlights the importance of deficiency of the vitamin D&K for 

bone and the vitamin E for muscle abnormalities in children and adults. The research uses an extensive 

methodology that combines deep learning-based image processing techniques with machine learning for 

text-based question-and-answer(Q&A) engagements. 

Through conversation, users are able to provide pertinent details about symptoms. Machine learning 

algorithms are then used to analyse the collected data. Concurrently, relevant images are processed by 

deep learning models to uncover subtle patterns that point to certain vitamin deficiencies. 

In order to address issues with bone caused by vitamin deficiencies, this research attempts to provide 

insights into the nexus of machine learning and deep learning for personalized diagnosis of vitamin 

deficiencies. The comprehensive method takes into account the multiplicity of variables affecting vitamin 

levels and how they affect bone health across age groups. This study's keywords are deep learning image 

processing, Q&A-based machine learning, vitamin D, vitamin K, and vitamin E deficiencies, as well as 

bone abnormalities. 
 

Keywords: Vitamin D, Vitamin K, Vitamin E, Q&A, image processing, Bone abnormalities, Personalized 

diagnostics. 

 

I. INTRODUCTION 

The health of bones and muscles in both children and adults is significantly impacted by vitamin deficiencies, 

especially those in Vitamin D, Vitamin K, and Vitamin E. Insufficiency in these vital vitamins can lead to several bone 

abnormalities and impair the health of the skeleton. 

This literature review explores a thorough method that combines machine learning and deep learning approaches to 

identify and treat deficiencies in Vitamins D, K, and E. We also address bone-related problems across a range of age 

groups, acknowledging the vital role of these vitamins in forming, maintaining, and repairing bones. 

The project uses two distinct methodologies: deep learning models are used for advanced image processing, and 

machine learning techniques are used for text-based question-and-answer (Q&A) exchanges. Insights regarding 

symptoms, and lifestyle factors are solicited from users through the Q&A system, which facilitates the evaluation of 

vitamin deficiencies. Deep learning algorithms simultaneously examine pertinent pictures to identify subtle patterns 

suggestive of particular problems. 

Through the integration of various methods, our initiative seeks to improve the precision and efficacy of vitamin 

deficiency identification, opening the door for early interventions related to bone health. The review of the literature 

looks at current approaches in the context of image processing and text-based interactions, providing insight into new 

developments and how well they work to correct vitamin deficiencies. 

Our objective is to provide insights into the complementary possibilities of Q&A-based machine learning and image 

processing-based deep learning for better detection and treatment of vitamin deficiencies, with a focus on health, as we 

navigate the current landscape of research. 
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II. LITERATURE REVIEW 

[1] Disease known as rickets, which is brought on by insufficient mineralization of growing bones, is discussed in the 

paper.[1] It draws attention to the high occurrence of nutritional rickets in children between the ages of one and three. 

Its causes include low mother nutritional status, lower socioeconomic background, exclusive breastfeeding, lack of sun 

exposure, and imbalanced diet. The study addresses malnutrition in mothers and children and highlights the 

significance of vitamin D for calcium absorption and bone health. It also suggests taking supplements during 

breastfeeding and getting enough sunlight exposure. When natural sources of vitamin D are scarce, it also recommends 

meals fortified with the vitamin as a substitute. 

[2] The significance of vitamin K prophylaxis in preventing vitamin K deficient bleeding (VKDB) in babies is 

discussed in the paper.[2] It emphasises how oral vitamin K treatment on a weekly basis is more beneficial than single 

doses in lowering the risk of late-onset VKDB. The effect of genetic variations such as VKORC1 on the likelihood of 

vitamin K insufficiency is also included in the text. It also contrasts various preventive approaches, highlighting the 

necessity of sufficient dosages for effective VKDB prevention.  

[3] In this paper,an artificial intelligence (AI) programme called Vita-Cam is presented. Its purpose is to identify 

vitamin deficiencies in humans by utilising photographs of particular body parts, like the tongue, lips, eyes, and 

nails.[3] The smartphone application's goal is to give users an easily available, free tool for self-diagnosing possible 

vitamin deficiencies. The system uses fuzzy logic for decision-making and convolutional neural networks (CNN) in 

particular for symptom detection from photos. The programme makes dietary recommendations to remedy deficits 

found, and it may consult with medical professionals to improve precision. Test results show that, in some cases, 

feature extraction was successful and the diagnosis was accurate. 

[4] A thorough overview of the diagnosis and treatment of rickets in children in the paper "Rickets in Children: An 

Update".[4] It talks about how calcitriol, FGF23, and parathyroid hormone (PTH) control the balance of calcium and 

phosphate in the body. The paper describes the causes and mechanisms of rickets in two categories: phosphopenic and 

calcifenic. The highlights for diagnosing rickets include biochemical markers, radiographic indications, and clinical 

presentations. Effective understanding and treatment of rickets depend on the intricate relationships that exist between 

calcitriol, PTH, and FGF23. The review also stresses the significance of early detection and suitable therapies in the 

prevention and treatment of childhood rickets. 

 [5] The paper "Vitamin D Deficiency in Early Infancy" examines the frequency of vitamin D insufficiency and 

nutritional rickets in both developing and industrialised nations.[5] The Turkish study examined the medical records of 

newborns who had been diagnosed with nutritional rickets and/or vitamin D deficiency. It identified several 

contributing variables to the disease, including inadequate exposure to sunlight, inadequate vitamin D supplementation, 

and maternal vitamin D deficiency. The significance of early detection and therapy was emphasised by an analysis of 

the clinical, biochemical, and radiological characteristics of neonates with vitamin D insufficiency. The research also 

evaluated risk factors for the occurrence of nutritional rickets in newborn infants, highlighting the need of vitamin D 

from sources such as human milk, transplacental storage, and exposure to sunlight.  

[6] The utilisation of Q&A text from online interactive platforms to enhance financial distress prediction models is 

covered in this paper [6]. It presents a framework for extracting subject characteristics, answer satisfaction features, 

question sentiment features, and interaction features from Q&A text. The study finds important elements causing FDP 

and emphasises the value of Q&A text in giving useful information for financial distress prediction. The study also 

presents Q-BERT, a pretrained model designed to efficiently extract semantic information from Q&A text. The findings 

of the experiments indicate that the performance of FDP models is much improved by the addition of interactive and 

topic aspects. The Shapley value method is also used to pinpoint important variables that anticipate financial trouble, 

which helps managers and investors make decisions.  

[7] This paperdiscusses vitamin E deficiency, an uncommon illness that is not primarily caused by inadequate dietary 

intake, but rather by variables that decrease the absorption or metabolism of dietary fat.[7] Prematurity, genetic 

mutations, illnesses related to fat malabsorption, and specific medical problems are among the common reasons. From 

ataxia and muscle weakness to serious problems like blindness and cardiac arrhythmias, symptoms can vary widely. 

Alpha-tocopherol levels are measured as part of the diagnosis process, and vitamin E supplements and addressing 
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underlying problems are the mainstays of treatment. For the best results, interprofessional healthcare and routine 

evaluations are crucial. 

[8] This research presents a novel approach that makes use of convolutional neural networks (CNNs) and image 

processing to detect vitamin deficiencies.[8]The method uses a pre-trained CNN for picture collection, preprocessing, 

and feature extraction, allowing for precise classification of different impairments. Personalised advice and non-

invasive early screening are provided by the system. The outcomes indicate promise for broad adoption as well as 

further advancements in CNN architecture research and dataset extension. The results also exhibit great accuracy. 

[9] This Paper discusses the importance of vitamin K for healthy bones and blood clotting, noting that deficiencies can 

result in osteoporosis and bleeding disorders.[9] Vitamin K is used therapeutically to improve bone health and treat 

clotting issues. Vitamin K levels in biological samples can be accurately measured using detection techniques such LC-

EC, LC-CL, LC-MS, and SFC-MS . 

[10] A thorough update on vitamin D status and osteomalacia is given in the paper.[10] It covers the pathophysiological 

implications of persistent vitamin D insufficiency, the history of rickets and osteomalacia, the stages of osteomalacia 

associated with vitamin D deficiency, the clinical signs of osteomalacia, and the available treatments. The paper 

highlights how crucial it is to comprehend the epidemiology of osteomalacia, spread knowledge of this metabolic bone 

disease, and create more straightforward diagnostic instruments in order to accurately diagnose the condition. It also 

sheds light on the necessity of bone biopsy research in particular patient populations and offers information on 

noninvasive osteomalacia diagnostic standards. 

[11] This paper reports a study that uses machine learning techniques to predict the degree of vitamin D 

insufficiency.[11] In order to predict VDD, the study gathered data from more than 3,000 college students using 11 

different criteria. To compare the outcomes, the file assesses various machine learning models and performance 

metrics. According to the study's findings, Random Forest is the most accurate classifier for estimating the severity of 

VDD. 

[12] Taking into account the difficulties of multicollinearity in health science datasets, the research paper [12] suggests 

a machine learning method for precisely determining vitamin D levels in North Cyprus individuals without the 

requirement for 25-hydroxy vitamin D blood testing. Random Forest performs better than the other four supervised 

machine learning models (F1-score, Cohen's kappa, Elastic-net Ordinal Regression, Support Vector Machine, and 

Ordinal Logistic Regression) when compared on accuracy, specificity, sensitivity, and precision. Based on these 

findings, an intelligent system for routine clinical vitamin D level detection may be developed utilising Random Forest.   

[13] The idea of the study is to identify vitamin and mineral deficiencies in the human body by means of a 

backpropagation artificial neural network (ANN).[13] It makes use of 17 output classes for vitamins and minerals and 

107 input symptoms. The input, hidden, and output layers of the suggested ANN design are numbered 107-50-17, 

respectively. Parameters like the epoch limit (623), error limit (0.0517), and learning rate (10%) were found via trial 

and error. The ANN demonstrated its potential for early defect detection with an accuracy level of 73%. It also made 

recommendations for additional feature selection research to increase accuracy. 

[14] The effect of vitamin deficiency on behaviour is covered in the paper "Vitamin Deficiency and Human 

Behaviour".[14] It covers a wide range of topics, including the signs of vitamin deficiencies, how certain vitamin 

shortages affect brain processes, and how important dietary vitamin sources are for preventing deficiencies and 

promoting healthy human behaviour. The text also stresses how important it is to properly diagnose and treat vitamin 

deficiencies in order to maintain general health and good behaviour.  

[15] The paper file presents QAGS, an automated assessment measure intended to identify factual discrepancies in 

summaries that are generated.[15] It uses human judgements on model-generated summaries from particular datasets to 

compare QAGS with current automatic assessment measures. The paper highlights how QAGS can be used to 

understand conflicting tokens in summaries and makes recommendations for further work on possible QA model 

enhancements.  

 

III. CONCLUSION 

With a major focus on Vitamin D, Vitamin K, and Vitamin E, this literature review examines a novel strategy to 

address vitamin deficiencies while taking into account the effects on bone and muscle health in both children and 
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adults. Our suggested methodology attempts to improve the detection and understanding of these inadequacies by 

combining machine learning and deep learning techniques for image processing with text-based question-and-answer 

(Q&A) exchanges. The focus on muscle health and bone abnormalities emphasises how important it is to detect and 

treat dietary deficits early on. By providing insights into the possibilities of Q&A-based machine learning and deep 

learning in the context of various vitamin deficiencies affecting various physiological systems, this research adds to the 

field of health informatics. 
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