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[bookmark: _mqisz2d09t1i]1. Introduction 
The implementation of innovations such as AI in Orthodontics poses the risk of clinical or diagnostic errors mandating human intervention. The research proposal details the problem of misdiagnosis and identifies the literature and methodological necessities for the conduction of the research. 
[bookmark: _m2oto7kn09rf]2. Identification of Business Problem 
[bookmark: _dmyc5wu79mnv]2.1 Background
Medical institutions throughout the UK have prioritised implementation of AI to support business development. A survey conducted by the NHS detailed that 22 out of the 66 hospitals funded for AI based medical diagnostics were not using the tools (News Medical, 2025). The key reason for limited adoption was the fear of misdiagnosis or diagnostic errors that would lead to issues in customer health. The treatment planning procedure in Orthodontics has been personalised using AI. However, the risks imposed in case of wrong diagnosis outweigh its applicability. As per the views of Masaud et al. (2025), AI systems rely on pattern recognition without independent judgement and hence it cannot be accounted for regarding professional competence. The same article details that AI usage in orthodontics often fails to classify crowns and endodontic disease symptoms in teeth making it highly unreliable. Thus, the proposed research would help address the challenge by identifying strategies to reduce clinical errors in AI based orthodontics. 
[bookmark: _3hizkm52i0od]2.2 Identified Problem
Diagnostic and clinical errors caused due to over-reliance on technology are a key challenge faced by contemporary healthcare institutions such as Birmingham Dental hospital. For example, patients at Birmingham Dental have received compensation of £160,000 in negligence claims caused due to diagnostic errors (Balloo, 2025). The problem identified from the organisational perspective is that diagnostic errors in the institution have led to a decline in orthodontic service provision. The problem has occurred in the institution since organisations under the NHS have increased reliance on innovations like AI for medical tests.


[bookmark: _rcb9gftt2guj]2.3 Significance of the problem
The problem of clinical or diagnostic errors is significant for organisations such as Birmingham Dental hospital as it could lead to reputational damage. The challenge also details that the AI systems used for image-based diagnosis are quite inaccurate and can cause misdiagnosis. Wrongful diagnosis of patients could lead to imposition of legal cases affecting financial viability of the firm. Moreover, the challenge affects business performance by reducing the inherent trust of customers on the medical services of Birmingham Dental hospital. Thus, the research would help convey improvement to the AI based diagnostics of the hospital and seek to reduce diagnostic errors in orthodontics.
[bookmark: _rr77g253reor]3. Aim, Objectives and Questions 
[bookmark: _6itltbdi2w31]3.1 Aim
The research aims to analyse the number of increasing clinical and diagnostic errors because of AI integration in Orthodontics to determine strategies of improving treatment planning
[bookmark: _cn45cjr5jfgx]3.2 Objectives
· To determine the rate of clinical and diagnostic errors caused by AI in Birmingham Dental Hospital
· To assess the reasons leading up to the diagnostic errors caused by AI in Birmingham Dental Hospital
· To evaluate the key challenges associated with AI diagnosed orthodontic treatment planning
· To identify strategies of reducing clinical and diagnostic errors caused by AI in the orthodontics department of Birmingham Dental Hospital.
[bookmark: _z4ph14wk7u5x]3.3 Research Questions
· What is the rate of clinical and diagnostic errors caused by AI in Birmingham Dental Hospital?
· What are the reasons leading to prevalence of diagnostic errors caused by AI in Birmingham Dental Hospital?
· What are the key challenges of AI diagnosed orthodontic treatment?
· How can Birmingham Dental Hospital reduce its clinical and diagnostic errors caused due to AI for its orthodontics diagnosis?


[bookmark: _rh6e5lh4482s]4. Critical Literature Review 
[bookmark: _tdkh3ke8ye2f]4.1 Importance of addressing clinical and diagnostic errors caused by AI 
Addressing clinical and diagnostic errors caused by AI is necessary to improve patient safety and improve transparency in treatments. As per the views of Mistri et al. (2023), hospital cultures prioritise patient safety to ensure provision of compassionate and safe care. Similarly, addressing clinical errors made by AI models is necessary to improve transparency between clinician and patient interactions. As per the views of Kiseleva et al. (2022), the needs of patients shape the obligations of healthcare providers detailing the necessity of transparency in AI powered healthcare. Thus, the errors caused by AI in diagnosis can affect trust and efficacy of treatment plans. 
[image: ]
Figure 1: AI transparency in healthcare
(Source: Kiseleva et al. 2022)
[bookmark: _iitfert6eina]4.2 Reasons of diagnostic and clinical errors caused by AI 
Some of the prominent reasons for diagnostic errors caused by AI are due to use of low-quality data for model training and lack of identification measures. As per the views of Agate (2025), poor quality of data or biased data sets can lead to flawed AI models. Flaws in the training data of AI affect the decision-making of AI systems leading up to diagnosis errors. Similarly, the pattern recognition element of AI often malfunctions due to limitation of interpretations of crowns or endodontic disease from images exclusively (Masaud et al. 2025). On the contrary, AI models often fail to account for multi-system conditions due to lack of complex algorithm integration, making it highly inaccurate for medical diagnosis. Thus, it can be denoted that diagnostic and clinical errors occur due to the automated nature of AI and lack of human intervention on diagnosis results.


[bookmark: _1oaumgvptwl2]4.3 Challenges of AI based orthodontic treatment planning 
A key challenge of AI based orthodontic treatment is the lack of transparency in AI due to its inherent nature of black box. As per the views of Muhammad and Bendechache (2024), the black box model of AI denotes that it follows a predetermined algorithmic path to come to a decision. The pre-determined path fails to account for changes in case details that require consideration in orthodontic diagnosis. Furthermore, the persistent challenges of AI in orthodontics include data generalizability due to incompatible imaging format assessment and lack of interpretability viability (Shuai et al. 2025). AI based diagnosis in orthodontics includes feeding images of diagnosis which can result in wrongful data affecting patient health. Thus, the black box nature of AI reduces its ability to create authentic reports and the pre-defined use of medical imaging affects its accuracy in diagnosis.
[bookmark: _7dkd4n3sji0c]4.4 Literature Gap and the research addressing the gap 
The article by Masaud et al. (2025) details a key gap in the literature detailing out the generalised characteristics of AI that can be considered detrimental for medical application. The contents of the article show that the diagnostic errors of AI occur due to the lack of image processing abilities of AI to conclude about dental diagnosis. The lack in the literature is that there is limited consideration for regular updates to AI models used in medicine to improve service accuracy. The research would help address the gap by identifying areas of improvement to existing AI systems of Birmingham Dental Hospital to limit the challenge it faces with diagnostic errors.
[bookmark: _x8enefkwhobs]4.5 Theoretical underpinning
Diffusion of Innovation
The diffusion of Innovation model details upon the inherent spread of innovations in a business ecosystem detailing out the initial stages associated with adoption. As per the views of Mukred et al. (2025), the outcomes of the diffusion of innovation theory propose the social systems that are leading to the acceptance of innovation in a gradual manner. The theory would be beneficial in the research to identify the adoption compliance mandatory for AI in radiology. The model would help identify the factors for slow adoption in Birmingham Dental Hospital and help determine the areas of diagnosis improvement required to improve adoption.  


Technology Acceptance Model
[image: ]
Figure 2: TAM Model factors
(Source: Musa et al. 2024)
The Technology Acceptance Model or TAM is a framework detailing the factors moderating acceptance of a technology in an existing business setting. As per the views of Musa et al. (2024), TAM Model elucidates the adoption of innovation based on its perceived usefulness and perceived ease of usage. The model would help to identify the factors that would improve adoption of AI in the Orthodontic sector. The factors such as perceived usefulness would help identify the drawbacks of AI to be remedied by upgrading existing models to improve accuracy of dental diagnosis.




[bookmark: _sn1ntvyahvgv]5. Research Methodology and Design 
[bookmark: _nyvs30nll2ap]5.1 Research Onion 
[image: ]
Figure 3: Research Onion
(Source: Saunders et al. 2019)
Research onion constitutes a hierarchical and layered overview of the entire methodological process helping in the selection of tools necessary to conduct research (Saunders et al. 2019). The choices for the research as per the layers of the onion are stated below.
	Layer
	Chosen approach

	Philosophy
	Pragmatism

	Approach
	Abductive

	Strategies
	Survey and Ethnographic for Secondary

	Choices
	Mixed Method

	Time Horizon
	Cross-sectional

	Data Collection and Analysis
	Primary: Survey of 50 employees and survey analysis
Secondary: Thematic analysis of 8 articles


 

[bookmark: _9e6k0sapxoz3]5.2 Research Approach
The mixed method strategy would be best applicable for the research, as it would support the evaluation of information using triangulation. As per the views of Adams et al. (2007), the mixed method approach includes use of both qualitative and quantitative procedures to assimilate information and use triangulation to underpin key points. The aforementioned strategy would help make use of pre-established information and numerical support to identify areas of improvement for AI based diagnosis. 
[bookmark: _qmjtixkq6p3q]5.3 Data Collection and Analysis 
Considering the mixed approach of the research, a mix of primary and secondary data collection would be entailed. As per the views of Crowther and Lancaster (2009), data collection involves the collection of information and data streams to underpin the key points of analysis for a research. Surveys are predominantly used in primary collection to support the accumulation of information from a varied respondent base. Similarly, the secondary data collection would be carried out through portals such as Google Scholar and analysed using thematic analysis. The process of thematic analysis includes processes such as coding to support theme development by arranging similar qualitative outcomes under a single theme (Braun and Clarke, 2023). The primary data from the survey would be analysed by a survey analysis method consisting of analysis between survey responses to identify majority response outcomes.  
[bookmark: _avilyk5z8tmz]5.4 Sampling Strategy 
Sampling constitutes the process of selection of viable strata of information sources to help define the characteristics of a larger population (Cooper and Schindler, 2014). The survey would use simple random sampling to minimise bias in selection and the purposive sampling would be used to support collection of articles via association to use of AI in orthodontics. The survey would have a sample size of 50 with the individuals surveyed consisting of employees of Birmingham Dental Hospital. The sample of the secondary part would be of eight peer-reviewed articles arranged under four themes made as per the research questions.
[bookmark: _hxc7c4v5k2m7]

[bookmark: _29rcczpsg41a]5.5 Reliability and validity considerations 
Reliability of the research would be ensured by using triangulation in the discussion to use both the outcomes of primary and secondary collection to come to conclusive results. Similarly, the validity of the data would be ensured by sampling from Birmingham Dental Hospital employees and constituting only peer-reviewed articles published in the last five years.  
[bookmark: _63gnty38aakx]5.6 Ethics
Ethical considerations for the research would include use of consent forms prior to survey data collection and the storage of collected data on a secure server to avoid loss of confidential data. Compliance of Data Protection Act 2018 and university ethical guidelines would be followed during the process of primary data collection. The use of referencing would be done throughout to support secondary inferences and credit original authors to their work. 



[bookmark: _68o6msyiijoq]6. Business Relevance and Practical Implications 
[bookmark: _bpy4q5ni3i15]6.1 Proposed research improving decision making and operations
The proposed research would help to improve operations in Birmingham Dental Hospital by identifying strategies to audit the effectiveness of AI powered orthodontic diagnosis. The decision-making of the organisation would improve by considering the strategies identified to improve the AI models used by the organisation.
[bookmark: _tqgcqqwj7kw1]6.2 Potential recommendations
The AI systems in Birmingham Dental Hospital need to integrate support for multimodal logic systems that use multiple streams of informational processing to come to conclusions.  Multimodal AI systems work with all data forms including image, audio, speech, and text to improve logic assimilation (Topol, 2023). Using multimodal systems can include the hospital uploading all EHR records such as prescription, imaging, and other information to improve accuracy of diagnosis. Similarly, human intervention can also be recommended to the organisation to double-check each report for errors in diagnosis.
[bookmark: _sf8otmr2h0zu]6.3 Reflecting on project contribution to understanding of applied business research
I have deduced that the research would help shape my academic learning and enable me to contribute towards improving the healthcare innovation infrastructure in Orthodontics. The project contributes to my understanding of applied business research as I make use of the research to help solve the problem of inaccurate AI diagnosis in Birmingham Dental Hospital.
[bookmark: _elpwxje1xdox]7. Conclusion
It can be concluded that the research would help assess the improvements needed in the AI system of Birmingham Dental hospital to reduce potential diagnostic errors. The survey would help underpin personal views of employees and the secondary data would underpin the wider research available on AI to improve the state of automated diagnosis in orthodontics.

[bookmark: _w8453ilt1z6]Reference List
Adams, J. et al. (2007) Research Methods for Business and Social Science Students. 2nd Sage Publications,Delhi. https://librarysearch.uwtsd.ac.uk/permalink/44WHELF_UWTSD/11c0l68/alma9910018060 02421 
Agate, J. (2025) ‘Artificial intelligence methods and approaches to improve data quality in healthcare data’. Artificial Intelligence in the Life Sciences, 8, p.100. Available at: https://www.sciencedirect.com/science/article/pii/S266731852500011X 
Balloo (2025) UK Dental Services branded ‘truly Dickensian’ as Birmingham patients paid £160k in negligence claims. Available at: https://www.birminghammail.co.uk/news/midlands-news/uk-dental-services-branded-truly-31124141 (Accessed: 30 March 2026)
Braun, V. and Clarke, V. (2023) ‘Toward good practice in thematic analysis: Avoiding common problems and be (com) ing a knowing researcher’. International journal of transgender health, 24(1), pp.1-6. Available at: https://www.tandfonline.com/doi/pdf/10.1080/26895269.2022.2129597 
Cooper, D. R., and Schindler P. S. (2014). Business Research Methods. 12th ed. McGraw Hill
Crowther, D., and Lancaster, G. (2009) Research Methods: A Concise Introduction to Research in Management and Business Consultancy. 2nd Elsevier Butterworth-Heinemann, Oxford
Kiseleva, A., Kotzinos, D. and De Hert, P. (2022) ‘Transparency of AI in healthcare as a multilayered system of accountabilities: between legal requirements and technical limitations’. Frontiers in artificial intelligence, 5, p.87. Available at: https://www.frontiersin.org/journals/artificial-intelligence/articles/10.3389/frai.2022.879603/pdf 
Masaud, S., Ajmal, F. and Masaud, S. (2025) ‘Blaming AI for diagnostic inaccuracies: Blaming AI for diagnostic inaccuracies’. British Dental Journal, 239(9), pp.601-601. Available at: https://www.nature.com/articles/s41415-025-9333-8.pdf 
Mistri, I.U., Badge, A. and Shahu, S. (2023) ‘Enhancing patient safety culture in hospitals’. Cureus, 15(12), p.e51159. Available at: https://www.cureus.com/articles/199967#!/ 
Muhammad, D. and Bendechache, M. (2024) ‘Unveiling the black box: A systematic review of Explainable Artificial Intelligence in medical image analysis’. Computational and structural biotechnology journal, 24, pp.542-560. Available at: https://doi.org/10.1016/j.csbj.2024.08.005 
Mukred, M., Mokhtar, U.A., Hawash, B., AlSalman, H., Zohaib, M. and Abuzawayda, Y.I. (2025) Exploring the potential of metaverse adoption in higher education: A diffusion of innovation model approach to enhancing student engagement. SAGE Open, 15(3), p.21 Available at: https://journals.sagepub.com/doi/pdf/10.1177/21582440251363668 
Musa, H.G., Fatmawati, I., Nuryakin, N. and Suyanto, M. (2024) ‘Marketing research trends using technology acceptance model (TAM): A comprehensive review of research (2002–2022)’. Cogent business & management, 11(1), p.23. Available at: https://www.tandfonline.com/doi/pdf/10.1080/23311975.2024.2329375 
News Medical (2025) AI rollout in NHS hospitals face major challenges. Avaliable at: https://www.news-medical.net/news/20250910/AI-rollout-in-NHS-hospitals-faces-major-challenges.aspx (Accessed: 30 March 2026)
Saunders, M.N.K., Lewis, P. and Thornhill, A. (2019) Research Methods for Business Students. 8th, Pearson, Harlow https://librarysearch.uwtsd.ac.uk/permalink/44WHELF_UWTSD/1pbrh66/alma9910013060202421
Shuai, X., Li, X., Wen, L. and Qi, M. (2025). ‘Applications and Challenges of Artificial Intelligence in Orthodontics’. In Proceedings of the 4th International Conference on Biomedical and Intelligent Systems (pp. 404-413). Available at: https://dl.acm.org/doi/pdf/10.1145/3745034.3745097 
Topol, E.J. (2023) ‘As artificial intelligence goes multimodal, medical applications multiply’. Science, 381(6663), p.9. Available at: https://www.science.org/doi/full/10.1126/science.adk6139?s=31 









1
image3.png
Patet
s Medical Informed

Consent

External
Transparency

Healthcare

professional Medical Devices

Internal Transparency piimlei

Medical Devices

Insder Transparency
" d Framework

Aldeveloper




image4.png
Behavioral
Intention to

Use (B)





image5.png
Philosophies

Experiment
Approaches

Mono method

Cross-sectional
Strategies
Data
collection
and data
analysis Choices
Grounded
Longitudinal

Time
horizons

Archival research
Techniques and

procedures





image1.png




image2.png




