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external disease identification, focusing on its applications, benefits, challenges,
and future potential. A thematic review of literature from 2015 to 2025 was
conducted using peer-reviewed journals, policy reports, and case studies. The
findings reveal that computer vision has been successfully applied in
dermatology, ophthalmology, and oral health, with performance often
comparable to or exceeding that of general practitioners. Mobile and cloud-
based applications extend these innovations to community healthcare, enabling
wider access and patient empowerment. However, limitations remain,
including dataset biases, privacy concerns, and the need for ethical frameworks.
The study concludes that computer vision offers transformative opportunities
for early and accessible disease detection, but its success depends on
interdisciplinary collaboration, equitable dataset development, and responsible
integration into healthcare systems. Recommendations for future research
include longitudinal validation, cross-cultural testing, and integration with
multimodal health data.
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INTRODUCTION

In recent years, the rapid advancement of artificial intelligence (AI) has significantly
transformed healthcare practices, particularly in the area of medical diagnostics (Das et al., 2024).
Among the most promising Al technologies is computer vision, which enables machines to interpret
and analyze visual information in a way that resembles human perception. This capability has
opened new opportunities for the detection of diseases through external visual cues captured in
images and photographs.

External disease identification, such as recognizing skin disorders, eye conditions, or oral
health issues, traditionally relies on physical examinations conducted by medical professionals
(Decup et al., 2025). However, these conventional methods are often constrained by time,
accessibility, and subjectivity in clinical judgment. Computer vision offers a complementary
approach by providing fast, scalable, and objective analysis of visual data, making disease screening
more accessible to communities with limited healthcare resources.

Innovations in computer vision have introduced advanced image processing techniques, deep
learning models, and mobile-based diagnostic applications that can detect abnormalities with
remarkable accuracy (Khalifa & Albadawy, 2024). These technologies not only enhance early disease
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detection but also empower patients to monitor their health conditions independently through
everyday devices such as smartphones.

Nevertheless, the application of computer vision in healthcare also raises important
considerations, including data privacy, ethical use, and the need for collaboration between medical
practitioners and technology developers. Addressing these challenges is crucial to ensuring that
innovations in this field are both effective and trustworthy. This paper explores the qualitative
dimensions of computer vision in external disease identification, highlighting its potential benefits,
current applications, and the challenges that must be addressed to integrate this technology
responsibly into healthcare systems.

Computer Vision in Medical Diagnostics. Early research emphasized the ability of computer
vision to support clinical decision-making by interpreting medical images such as X-rays, CT scans,
and MRI results. According to Esteva et al. (2017), deep learning models trained on large datasets
have demonstrated performance comparable to dermatologists in classifying skin cancer. Similarly,
Ting et al. (2017) showed that computer vision algorithms could detect diabetic retinopathy from
retinal images with high accuracy. These studies provide strong evidence of computer vision's role
in advancing diagnostic reliability.

External Disease Identification Through Visual Cues. Recent literature has shifted focus
toward identifying external manifestations of diseases through photographic images. Skin-related
conditions, such as melanoma, psoriasis, and acne, are frequently studied due to their visibility and
accessibility. (Tschandl et al., 2019) reported that convolutional neural networks (CNNs) outperform
general practitioners in classifying pigmented skin lesions. Beyond dermatology, studies have also
explored the detection of anemia through conjunctival pallor (Collings et al., 2016) and oral cancer
through intraoral photographs (Fu et al., 2020). These works suggest that external disease detection
via computer vision could serve as an effective tool for early screening.

Mobile and Cloud-Based Innovations. With the proliferation of smartphones, literature
increasingly points to mobile applications as a medium for deploying computer vision in healthcare.
Apps leveraging smartphone cameras allow users to capture images of suspicious skin lesions or
eye conditions for real-time analysis (Ngoo et al., 2018). Cloud-based platforms further enhance this
by enabling remote consultation and continuous data collection (Mukhsin et al., 2023), creating
possibilities for telemedicine and community-based health monitoring.

Challenges and Limitations. Despite these advances, several challenges remain. Studies by
Alipour et al. (2024) caution that the underrepresentation of darker skin tones in training data
contributes to Al performance gaps. Such skewed datasets reflect systemic inequities in data
collection, impacting diagnostic fairness. Privacy and security concerns also emerge as critical issues,
with scholars emphasizing the need for strict data governance frameworks (Reddy et al., 2020).
Additionally, there is consensus that computer vision systems should complement, rather than
replace, professional medical judgment to avoid misinterpretation and overreliance.

Ethical and Social Considerations. Literature on the ethical aspects stresses the importance of
equitable access and trustworthiness. According to Foresman et al. (2025), patients expressed that
knowing an Al tool is in use and how it is used is critical. Transparency, human oversight, clear
communication, and data privacy were all highlighted as essential to cultivate trust and encourage
acceptance. Furthermore, the World Health Organization has issued guidance urging the
responsible use of Al technologies in health to minimize risks of bias and inequality.

METHODS
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Research Approach. This study adopts a qualitative research approach (Sekaran & Bougie,
2016), aiming to explore and synthesize innovations in computer vision for external disease
identification (Creswell & Creswell, 2023). Rather than testing algorithms or building models, the
research focuses on understanding trends, challenges, and implications by analyzing existing
scholarly works, case studies, and industry applications.

Research Design. The design employed is a systematic qualitative review combined with
thematic analysis. This allows the study to:

e Map out how computer vision has been applied in detecting external disease manifestations.
o Identify common themes across different studies (e.g., applications in dermatology,
ophthalmology, oral health). Examine broader issues such as accessibility, ethics, and limitations.

Data Sources. Secondary data were collected from peer-reviewed journals, conference
proceedings, and reports published between 2015 and 2025. Databases such as PubMed, IEEE
Xplore, ScienceDirect, SpringerLink, and Google Scholar were used to ensure wide coverage of
academic and applied literature. Additional insights were drawn from WHO reports and industry
white papers to capture global perspectives.

Inclusion and Exclusion Criteria.

¢ Inclusion: Studies discussing the application of computer vision for detecting external diseases
(e.g., skin, eye, oral, or visible physical symptoms), articles presenting qualitative insights, and
review papers.

¢ Exclusion: Studies limited to internal imaging (e.g., MRI, CT scans) without an external focus, or
purely technical papers without a healthcare application context.

Data Collection and Analysis.

e Literature Identification - Keywords such as computer vision, external disease detection, Al in
healthcare, skin diagnosis via photos, and mobile health applications were used.

e Screening - Abstracts and full texts were reviewed to ensure alignment with the research scope.

e Thematic Coding - Findings were coded into categories, such as diagnostic accuracy, mobile
innovations, ethical challenges, and social implications.Synthesis - The coded themes were
analyzed qualitatively to highlight recurring patterns, emerging innovations, and critical gaps in
the literature.

Validity and Reliability. To strengthen credibility, the study employed triangulation by
comparing findings across multiple sources and disciplines (medicine, computer science, and public
health). Peer-reviewed articles were prioritized to enhance reliability, while policy documents and
industry reports were used to provide contextual relevance.

RESULT AND DISCUSSION

Advances in External Disease Detection. The literature reveals substantial progress in
applying computer vision to detect visible symptoms of disease. Dermatology remains the most
researched area, with convolutional neural networks (CNNs) demonstrating high accuracy in
classifying skin cancer, acne severity, and psoriasis (Y. C. Yang et al., 2025). Beyond skin conditions,
computer vision has also been applied to identify retinal diseases from eye images, oral cancer from
intraoral photographs, and even anemia through conjunctival analysis. These findings highlight that
external disease manifestations provide a valuable entry point for Al-based diagnostic innovations.

Mobile and Community-Based Innovations. One of the most transformative innovations is
the integration of computer vision into mobile health applications (Ahmed et al., 2025). With
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smartphones becoming nearly universal, patients can now capture photos of suspicious lesions or
eye conditions and receive a preliminary analysis instantly. Studies suggest that this approach
improves accessibility in low-resource regions where healthcare professionals are scarce. Moreover,
cloud-based platforms enable telemedicine integration, where captured images can be shared with
specialists for further assessment. This democratization of diagnostic tools signals a major step
toward more patient-centered healthcare.

Improved Diagnostic Accuracy and Efficiency. Across the reviewed studies, computer vision
consistently improves objectivity in disease identification compared to traditional visual inspections
(S. X. Yang et al., 2025). While clinicians may be influenced by experience levels or fatigue, Al-based
systems analyze visual patterns consistently. For example, CNN-based models have been shown to
rival or even outperform general practitioners in diagnosing pigmented skin lesions. This suggests
that computer vision can act as a valuable decision-support tool, augmenting rather than replacing
professional judgment.

Ethical and Social Considerations. Despite technological promise, several ethical and social
challenges emerge. Bias in datasets remains a key limitation, as many models are trained
predominantly on lighter skin tones, raising concerns about diagnostic equity for diverse
populations (Hasanzadeh et al., 2025). Additionally, the use of patient photographs raises privacy
and consent issues, particularly in regions without strong data protection frameworks. Beyond
privacy, there is also a trust gap; patients may be skeptical of relying on Al-driven diagnoses without
human confirmation. These challenges underline the importance of designing computer vision
applications that are transparent, secure, and culturally sensitive.

Future Directions and Opportunities. The reviewed studies point to several areas for future
development. First, creating diverse and representative datasets will enhance diagnostic fairness
across populations. Second, the integration of explainable AI (XAI) could increase user trust by
providing reasoning behind the system’s predictions. Third, combining computer vision with
wearable sensors or other medical IoT devices may improve disease monitoring beyond single-
image analysis. Finally, interdisciplinary collaboration between computer scientists, clinicians, and
policymakers will be critical to ensure that innovations are both technologically robust and clinically
relevant.

CONCLUSION
This study highlights that computer vision has emerged as a transformative innovation for
external disease identification, offering non-invasive, accessible, and scalable approaches to
healthcare. From dermatology to ophthalmology and oral health, computer vision systems
demonstrate remarkable potential in recognizing visible symptoms with a degree of accuracy that
often matches or exceeds traditional diagnostic practices. However, the effectiveness of these
innovations is not solely determined by algorithmic sophistication, but also by ethical
considerations, dataset diversity, and integration into real-world clinical settings.
The findings carry important implications for both practice and policy:
e For healthcare providers, computer vision can serve as a decision-support tool, enhancing
diagnostic objectivity and efficiency.
e For patients, mobile-based applications democratize access to preliminary health screening,
empowering individuals to monitor their health independently.
e For policymakers, establishing regulatory frameworks around privacy, consent, and equity is
crucial to ensure responsible deployment.
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e For technology developers, the need to design explainable, culturally sensitive, and secure
systems is fundamental to building trust in Al-based diagnostics.

This study is limited by its qualitative nature, relying primarily on existing literature rather
than empirical experimentation. The scope was restricted to external disease manifestations,
excluding internal imaging applications such as MRI or CT scan analysis. Furthermore, the reviewed
studies vary in methodology and sample size, which may affect the generalizability of the findings.

To enhance the reliability and social acceptance of computer vision in healthcare, the following
recommendations are proposed:

¢ Develop representative datasets that capture diverse skin tones, age groups, and demographic
variations.
e Prioritize privacy and security frameworks to safeguard sensitive medical images.
¢ Encourage collaboration between clinicians, computer scientists, and policymakers to ensure
practical and ethical implementation.
¢ Integrate explainable Al features to increase trust among both medical professionals and patients.
Several avenues warrant further exploration:

e Cross-cultural validation - examining how computer vision tools perform across different
populations and healthcare settings.

e Longitudinal studies - assessing the effectiveness of these systems in monitoring disease
progression over time.

e Human-AlI collaboration models - exploring how computer vision can complement, rather than
replace, clinical expertise.

¢ Integration with multimodal data - combining computer vision with wearable sensors, electronic
health records, and other data sources for holistic health monitoring.

e Ethical frameworks in practice - studying how policies and regulations can balance innovation
with patient rights and equity.
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