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ABSTRACT 
Mobile health has made significant strides in the field of tele-dermatology (TD) following the developments 
post the COVID-19 pandemic. The application of telemedicine and mobile health to dermatology holds the 
potential to enhance the quality of healthcare for citizens and streamline workflows in the healthcare domain, 
hence this subject is of great importance. This research encompasses the last three years. A comprehensive 
overview examining the opportunities, perspectives, and encountered challenges regarding the integration of 
TD with mHealth has been provided. The narrative review methodology is based on (I) conducting research 
via PubMed and Scopus, and (II) conducting compliance assessment using the proposed parameters. The out-
come of the research indicates rapid progress in the integration of TD with mobile health during the COVID-
19 pandemic. This integration has facilitated the monitoring of dermatological issues and allowed for remote 
specialist visits, thereby reducing face-to-face interactions. Artificial intelligence and mobile applications have 
empowered citizens to take a more active role in their own healthcare, which is distinct from other imaging 
areas where information exchange is limited only to professionals. Opportunities that TD can offer in the field 
of mobile health include enhancing service quality, increasing the efficiency of healthcare processes, reducing 
costs, and providing more accessible care. This is applicable not only to conditions like acne, vitiligo, psoriasis, 
and skin cancers but also to other conditions. Integration with artificial intelligence and augmented reality 
(AR), along with the use of wearable sensors, are expected as future developments. However, the integration 
of TD with mobile health brings along issues and challenges related to regulation, ethics, cybersecurity, data 
privacy, and device management. These issues, along with the involvement of citizens in the process, should 
be addressed by scientists and policymakers.  
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 T elemedicine's application in dermatology, 

commonly termed tele-dermatology (TD), 
encompasses two distinct approaches: syn-

chronous (real-time, RT) TD and asynchronous (store-
and-forward, SaF) TD. The SaF model allows for 

asynchronous consultations between patients and der-
matologists, effectively reducing wait times for appoint-
ments. Conversely, RT TD employs video conferencing 
for immediate patient-doctor interaction and remains a 
popular method in dermatology practice [1, 2]. 
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      TD has witnessed significant growth since 1995, 
with an abundance of related literature. A specific 
search strategy conducted on PubMed revealed 1287 
related articles, with 590 (45.8%) published post-Jan-
uary 2020, aligning with the COVID-19 pandemic. 
TD enhances the quality of healthcare services, posi-
tively impacting the healthcare system including pa-
tients, general practitioners, and specialists. This 
enhancement is evident in improved monitoring, treat-
ment, and overall healthcare processes, contributing 
to increased satisfaction among all involved parties [3, 4]. 
      The integration of mobile health (mHealth) with 
TD introduces a synergistic advancement in dermatol-
ogy. TD, leveraging digital health solutions, can sig-
nificantly reduce or eliminate the necessity of physical 
travel, delivering treatments directly to the patient's 
location. mHealth, through specific applications on 
smartphones or tablets, democratizes dermatological 
care, enabling users to manage their conditions via vir-
tual consultations and self-care applications. This in-
tegration marks a departure from traditional digital 
imaging fields such as digital radiology and pathology 
[5, 6]. 
      In addition to the opportunities and challenges 
seen in other digital imaging disciplines, this paper 
also explores unique prospects and challenges in the 
integration of mHealth with TD. This integration plays 
a pivotal role in reshaping dermatological practices 
and enhancing patient engagement, highlighting its 
significance in the field [7, 8].  
      The scholarly focus on this topic, especially against 
the backdrop of the mobile technology boom, is rela-
tively recent, with literature available on PubMed dat-
ing back to 2012. The growing interest in this area 
aligns with the advancements in mobile technology. 
      The search strategy used in this study involved tar-
geting both teledermatology and digital dermatology 
and their intersections with mobile health applications. 
The findings indicate that, as of the date of this re-
search, 87 studies were identified, with 40 (45%) pub-
lished since January 1, 2020, during the COVID-19 
pandemic. This period has notably spurred innovation 
in biomedical technologies, including TD. This narra-
tive review aims to provide an overview of the devel-
opments in TD and mHealth integration over the past 
three years, identifying opportunities, challenges, and 
offering guidance for clinicians, researchers, and pol-
icymakers. The specific objectives include assessing 

the evolution of studies in this field; evaluating the 
current state of TD and mHealth, highlighting their 
strengths and limitations; identifying potential benefits 
of integration such as improved diagnostic accuracy 
and patient outcomes; exploring challenges like data 
privacy and regulatory issues; and providing best prac-
tice recommendations for implementation in derma-
tology. The studies discussed offer insights into both 
research directions and indirectly highlight gaps and 
bottlenecks [9]. 
 
 
EMERGİNG TRENDS İN TELE-DERMATOL-
OGY AND MOBİLE HEALTH INTEGRATİON 
 
Responding to the COVID-19 Pandemic  
The burgeoning interest in tele-dermatology (TD) 
prior to the COVID-19 pandemic is well-documented 
through significant studies [10-19]. These studies re-
flect the maturity of this technology, transcending its 
nascent stage. Clark et al. [19], in a systematic review 
conducted at the end of 2018, underscored the global 
access to mobile phones (4–6 billion users) and 
posited TD as a viable tool for diagnosis and manage-
ment in dermatology. They offered a thorough assess-
ment of mobile phone technology's integration in 
dermatology, probing the accuracy and concordance 
of mobile TD compared to traditional face-to-face 
consultations for skin condition diagnoses. Done et al. 
[18] explored an interoperable informatics client-
server system (VA Telederm) comprising a web server 
and client-accessing apps. VA Telederm, designed for 
integration into the US Veterans Health Administra-
tion's existing TD workflow, showcased the feasibility 
of using mobile technology for consultative store-and-
forward dermatology in large healthcare organizations. 
Koh et al. [17] examined the potential of mobile TD 
in facilitating skin self-examinations (SSEs) and en-
hancing melanoma monitoring and detection. Their 
study evaluated consumer acceptability and expecta-
tions of a mobile health app designed for SSE instruc-
tion and consumer-performed mobile teledermoscopy. 
Silveira et al. [16] conducted a study in Brazil on a 
mobile application developed for aiding skin cancer 
diagnosis, demonstrating its potential and reliability. 
The study indicated its viability as an auxiliary option 
in regions with limited access to dermatology clinics. 
Akdeniz et al. [15] focused on encouraging primary 
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healthcare professionals to engage actively in early 
skin cancer diagnosis among nursing home residents. 
They emphasized the significance of integrating 
mHealth with TD, suggesting dermoscopy courses and 
web or smartphone-based applications to support 
healthcare professionals in early skin cancer detection. 
Shambi et al. [14] investigated acne apps, assessing 
their features and overall quality in facilitating clinical 
management. Their findings indicated the effective-
ness of mobile acne apps in self-management and col-
laborative management of acne, despite variability in 
app quality and the absence of certain crucial features 
for effective clinical management. Marwaha et al. 
[13] evaluated the efficacy and value of TD compared 
to face-to-face workflows in diagnosing lesions. Their 
study, examining risks associated with biopsy and can-
cer diagnosis across different workflows, underscored 
the importance of mHealth implementation for TD ef-
fectiveness. Damsin et al. [12] provided a synthesis 
of the TeleSPOT project objectives, focused on early 
melanoma detection through TD in general practice. 
TeleSPOT utilized smartphone-based pigmented le-
sion diagnosis and an online taskforce to aid derma-
tologists in distinguishing suspect pigmented skin 
lesions. Tongde et al. [11] highlighted the growing in-
tegration of mobile apps in the medical field, with der-
matology being no exception. They reviewed various 
types of dermatology apps, including those for TD, 
self-surveillance, disease guides, reference, der-
moscopy, and others, analyzing their popularity in the 
Apple App Store.  
 
 
THE UNPRECEDENTED IMPACT OF THE 
COVID-19 PANDEMİC 
 
The Idea of the Overview  
The last three years have witnessed a significant surge 
in interest in TD and its integration with mobile health 
(mHealth), largely due to the COVID-19 pandemic 
[10]. The pandemic has been a catalyst for TD's amal-
gamation with mHealth and artificial intelligence, in-
fluencing remote diagnoses of general skin 
pathologies and specific pathological conditions in-
dicative of COVID-19.  
      The transfer of image detection tools into the 
hands of citizens, a necessity for protecting vulnerable 
groups and maintaining social distancing, has not 

completed the transition process. This shift has in-
evitably exposed critical issues, leading to a paradigm 
change in citizen–patient and doctor–specialist rela-
tionships, a contrast to the practices in teleradiology 
or telepathology. This new paradigm involves citizens 
as operators/technologists, raising significant implica-
tions including digital divide, privacy, data security, 
technology, standardization, ethics, and specific train-
ing of use. The integration of AI with patient-held apps 
has further broadened the scope of this field, prompt-
ing reflections by scholars, developers, and decision-
makers. [20]. 
 
 
RESULTS 
 
All studies passed the qualification step of Algorithm. 
The search yielded 40 relevant studies [21-60] since 
the onset of the COVID-19 pandemic.  
      The analysis categorized the contributions into 
various emerging fields of interest, including oppor-
tunities in TD and mHealth, development and testing 
methodologies, integration models, and challenges 
and bottlenecks. Some studies overlapped these cate-
gories, addressing multiple issues.  
      The categorization revealed specific fields of in-
terest: opportunities in TD and mHealth, development 
and implementation methodologies, integration mod-
els, and identification of problems and bottlenecks.  
 
Opportunities of TD and mHealth  
      Studies in this sector unanimously agreed on the 
promising prospects of tele-dermatology (TD) in mo-
bile health (mHealth), emphasizing its role in enhanc-
ing overall service quality [21, 26, 27, 31, 33-35, 
40-45, 48, 50-60]. Evidence suggests that TD and 
mHealth can improve care quality, healthcare 
processes, cost efficiency, and patient satisfaction, 
while reducing the stress on healthcare facilities. Spe-
cific studies have delved into various aspects, includ-
ing potential bottlenecks, care models, and 
development requirements.  
      For instance, Gandhi et al. [21] highlighted a TD 
application's accuracy in diagnosing vitiligo. Handa et 
al. [42] assessed acceptance and opinions of TD dur-
ing the COVID-19 pandemic, noting its effectiveness 
as an alternative to in-person visits. Hampton et al. 
[44] evaluated an app's usability for guiding skin care, 
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finding it user-friendly. Yotsu et al. [45] explored an 
app (eSkinHealth) for disease management in sub-Sa-
haran Africa. Tognetti et al. [51] reviewed an AI-
based TD service for melanoma screening, noting its 
potential for widespread use. Peracca et al. [52] ex-
amined the feasibility and usage frequency of mobile 
mHealth tools in TD. The TELESPOT project [57] in 
Belgium developed a smartphone-based dermoscopy 
app with success in user-friendliness and effective-
ness. Sondermann et al. [59] showed that TD and 
mHealth successfully reduced spatial and temporal 
barriers in dermatology care.  
 
Development, Implementation, Testing, and 
Shared Methodologies  
      Five studies focused on design specifics and pro-
cedures in this field. Ritvi et al. [27] detailed a smart-
phone app in Norway for referring skin lesion cases 
to dermatologists, reducing unnecessary specialist 
consultations. Abbott et al. [43] proposed a guideline 
for capturing high-quality clinical images. Po Harvey 
Chin [50] developed a mHealth tool for remote self-
assessment of digital ulcers. Huang et al. [55, 56] in-
vestigated the Nuru-goTM Derma device, a 
cost-effective tool for preliminary triage and remote 
diagnosis through teledermoscopy.  
 
TD, mHealth, and the Integration Models 
      Six studies concentrated on the models of TD and 
mHealth and their implications. Trinh et al. [53] as-
sessed organizational readiness for implementing a pa-
tient-facing mobile TD app. Veronese et al. [54] 
piloted a care model for elderly patients in senior liv-
ing communities. Kho et al. [41] explored different 
business models in TD and mHealth. Yadav et al. [35] 
assessed patient satisfaction with a hybrid TD model 
during the pandemic. Johnson et al. [26] identified 
barriers and facilitators in monitoring low-risk skin le-
sions. Kling et al. [34] found that TD and mHealth 
increased follow-up care capacity but did not signifi-
cantly improve care transition timeliness.  
 
Problems and Bottlenecks  
Six studies tackled the challenges in TD and mHealth. 
Lull et al. [31] evaluated German apps for psoriasis, 
emphasizing the importance of involving patients in 
app development. Han et al. [48] focused on privacy 
and security in healthcare, proposing a zero-water-

marking scheme. Vestergard et al. [58] discussed the 
accuracy of TD in skin cancer recognition. Cronin et 
al. [60] reported how camera distance and angle can 
affect color accuracy in medical photography. Sun et 
al. [33, 40] highlighted issues in application standards 
and consent procedures in digital skin imaging.  
 
Data Synthesis from the Observational Studies  
      Three observational studies [39, 46, 47] revealed 
various insights. Mostafa and Hegazy [39] showed 
high satisfaction and efficiency in using TD and 
mHealth in Cairo, Egypt. Dusendang et al. [46] com-
pared different TD workflows and their impact on der-
matology service utilization. Gimeno-Vicente et al. 
[47] assessed the emotional impact of WhatsApp con-
sultations on dermatologists, noting negative effects 
and a preference for moderated use.  
      In summary, these sections synthesize a wealth of 
findings in TD and mHealth, covering opportunities, 
developmental methodologies, integration models, 
and identified challenges, thereby providing a com-
prehensive view of the current state and future poten-
tial in this evolving field.  
 
Data Synthesis from Randomized Clinical Trials  
      The overview returned two randomized clinical 
trials (RCTs) [37, 49]. Domogalla et al. [37] high-
lighted the use of a disease management smartphone 
app to improve the mental health of patients with pso-
riasis. The study found that the app was able to induce 
a significant reduction in HADS-Depression scores, 
although further research is needed to assess the app’s 
use frequency and its relationship with the patient out-
comes. Zhang et al. [49] focused on the development 
of an image-AI-based system called Skin-Teller App 
to assess the severity of psoriasis. The study found that 
the model outperformed the average performance of 
43 experienced dermatologists, with a 33.2% perform-
ance gain in the overall PASI score. The app has been 
used in multiple hospitals and has been confirmed to 
be an excellent alternative for accurate assessment by 
dermatologists and chronic disease self-management 
in patients with psoriasis. 
Considered together, these two studies showed that the 
TD integration with mHealth: 
      •Improved access to healthcare: TD and mHealth 
can improve access to healthcare services for patients 
who may face geographic, financial, or other barriers 
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to in-person appointments.  
      •Increased efficiency: TD and mHealth can help 
to reduce wait times and streamline the triage and 
treatment processes. 
      •Better patient outcomes: TD and mHealth can 
lead to better patient outcomes, such as more accurate 
diagnoses and improved management of chronic skin 
conditions.  
      •Enhanced patient engagement: TD and mHealth 
can empower patients to take a more active role in 
their healthcare by providing them with tools and re-
sources to better manage their skin health.  
      •Improved mental health: The use of disease man-
agement smartphone apps may improve the mental 
health of people with psoriasis.  
 
Data Synthesis from the Reviews  
      The reviews covered various aspects of the inte-
gration of TD and mHealth, sometimes in the context 
of the COVID-19 [22-25, 28-30, 32]. Glines et al. 
[22] studied the impact of technology, particularly im-
aging technologies, on the field of dermatology. The 
article discussed the use of TD and mHealth to im-
prove diagnostic accuracy and provide access to der-
matologic evaluations for underserved communities 
and those in rural settings. It was suggested that incor-
porating digital dermatology into clinical practice re-
quired legal frameworks to be addressed and 
reimbursement policies to be updated in order to ben-
efit patient care. Petracca et al. [23] evaluated the im-
plementation of a mobile TD app at three Department 
of Veterans Affairs sites using a properly designed ap-
proach. The study evaluated the organizational readi-
ness for change (ORC) and identified enablers, 
obstacles, and factors affecting its implementation. 
The results showed a high readiness for change, with 
an ORC score of 4.2 out of 5. The study by Marasca 
et al. [24] was a review of the scientific literature on 
the applications of TD and mHealth for inflammatory 
skin diseases. The study found that TD and mHealth 
have been demonstrated to increase access to re-
sources in the health domain, improving the access to 
specific dermatological care for people living in re-
mote areas. Kevderiane et al. [25] reviewed and dis-
cussed the use of TD and mHealth in the care of 
allergic diseases of the skin. This was studied both in 
everyday life and in the context of COVID-19. The re-
view discussed the TD and mHealth applications and 

their practical benefits for clinical trials. The study 
highlighted a high level of patient satisfaction. How-
ever, the review also discussed some of the limitations 
and challenges of these technologies. Havelin et al. 
[28] specifically reviewed the use of TD and mHealth, 
including AI, in managing psoriasis. The authors con-
ducted literature searches and reviewed research pub-
lications linked to apps containing the keyword 
“psoriasis” to answer key questions relating to this 
field. In addition, they searched for apps dedicated to 
“psoriasis” on the analytic website 
www.appannie.com and reviewed research publica-
tions linked to these apps. Lee et al. [29] discussed 
how the COVID-19 pandemic affected dermatology 
and how TD became a popular alternative to in-person 
visits. Mobile TD, which allows patients to monitor 
and forward images of suspicious skin lesions to der-
matologists for remote medical evaluation, was shown 
to represent a useful communication tool between 
medical practitioners and patients. AI technology was 
also used to assess clinical images for skin cancer. The 
authors concluded that there is a future for TD and 
mHealth in skin cancer detection, based on the incor-
poration of direct-to-consumer mobile dermoscopy 
with mole-scanning artificial intelligence. Perrone et 
al. [30] discussed the various areas of telemedicine 
that have evolved during the COVID-19 pandemic, in-
cluding teleradiology, telecardiology, and TD and 
mHealth. The latter has enabled the early identification 
of diseases through diagnoses of cutaneous signs. AI 
has also enabled the early diagnosis and monitoring of 
infections. Greis et al. [36] highlighted the advantages 
of mHealth and AI in dermatology, particularly in 
African countries with limited medical care and long 
distances between patients and physicians. However, 
the challenge of ethnic variation needed to be ad-
dressed to improve the accuracy of automated algo-
rithms. To achieve this, the authors concluded that 
there must be an increase in the quantity of available 
clinical data, which would require the active partici-
pation of local healthcare providers and the dermato-
logical community. Blum et al. [38] discussed the 
advantages and potential risks of using artificial intel-
ligence in dermato-oncology, particularly for skin can-
cer diagnosis and treatment. The advantages included 
increased efficiency and the ability for medical pro-
fessionals to focus on patients, while the potential risks 
included a lack of trust and misclassification of benign 
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lesions. The work also mentioned that smartphone 
apps could be useful for disease-specific information, 
but they required clear guidelines and proper imple-
mentation. Mbunge et al. [32] proposed a systematic 
review on the use of TD and mHealth in South Africa 
during the COVID-19 pandemic. The researchers 
found that South Africa adopted various digital solu-
tions based on mobile technology during the pan-
demic, including SMS services, messengers (for 
example, WhatsApp), mHealth apps, eHealth and 
telemedicine, AI, chatbots, and robotics. However, 
these technologies faced many obstacles, including 
managerial and financial barriers, legal and policy bar-
riers, infrastructure and technology barriers, and cul-
tural barriers. The authors recommended that energy 
be invested in community networks, especially in 
rural/remote areas, to modify mHealth policies, to de-
velop sustainable strategies for the mobilization of re-
sources, and to link accessible worldwide initiatives 
supporting this mobile technology.  
The reviews considered herein identified the following 
opportunities and problems, in which AI was also con-
sidered an element:  
 
OPPORTUNITIES 
      •TD and mHealth can provide access to special-
ized care and improve patient outcomes.  
      •TD and mHealth can increase access to health-
care resources, improving access to specialized centers 
for people living in remote areas.  
      •TD and mHealth can enable the early identifica-
tion of patients through diagnoses of cutaneous signs.  
      •mHealth and AI can be useful in dermatology, 
particularly in African countries with limited medical 
care and long distances between patients and physi-
cians.  
      •TD and mHealth can be useful for disease-spe-
cific information, screening, disease surveillance, 
medication compliance, and communication during 
pandemics.  
      •Incorporating digital dermatology into clinical 
practice can improve diagnostic accuracy and provide 
access to dermatological evaluations for underserved 
communities and those in rural settings. 
 
PROBLEMS 
      •The adoption and implementation of TD and 
mHealth technologies, including those integrated with 

AI, face technical issues, legal frameworks, and regu-
latory barriers. 
      •Incorporating digital dermatology into clinical 
practice requires legal frameworks to be addressed and 
reimbursement policies to be updated to benefit patient 
care.  
      •Technical issues can negatively affect the adop-
tion of TD and mHealth technologies.  
      •The challenge of ethnic variation needs to be ad-
dressed in order to improve the accuracy of automated 
algorithms.  
      •TD and mHealth technologies face infrastructural 
and technological barriers, organization and financial 
barriers, policy and regulatory barriers, as well as cul-
tural barriers.  
 
 
CONCLUSION 
 
The topic explored in this overview, concerning the 
integration of Digital Dermatology and Telemedicine 
(TD) with mobile health (mHealth), is notably intri-
cate. Both technologies have historically faced signif-
icant challenges when integrating into the healthcare 
domain.  
      Telemedicine inherits regulatory issues similar to 
telemedicine and e-Health, which were only partially 
addressed during the COVID-19 pandemic. The inte-
gration of mHealth, a relatively new technology in its 
connection with digital health imaging, primarily re-
lies on smartphone applications. While it offers oppor-
tunities to reach a wider population, it also presents its 
own set of challenges.  
      The integration of mHealth with digital dermatol-
ogy and TD has accelerated during the COVID-19 
pandemic, providing new possibilities for citizens and 
healthcare stakeholders. This review aims to con-
tribute by assessing the current state of integration in 
this field. Our study adopts a narrative review ap-
proach, particularly useful in emerging scientific fields 
with limited medical knowledge. Narrative reviews, 
alongside systematic reviews, play an essential role in 
building knowledge in these young sectors. In this nar-
rative review, we formulated research questions, fol-
lowed a standardized checklist, and employed a 
well-defined review process to connect the various 
specific issues addressed in this field.  
      The overview reveals several opportunities in this 
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area, accelerated by the urgency created during the 
COVID-19 pandemic. Moreover, evidence suggests 
that this technology was maturing even before the pan-
demic. By the end of 2018, with a significant portion 
of the global population having access to mobile 
phones, TD had the potential to be a valuable tool for 
diagnosis and management when integrated with 
mHealth. The integration of mHealth-based solutions 
into TD presents a novel paradigm in image diagnos-
tics, enabling citizens to actively participate in their 
healthcare. Self-diagnosis apps have emerged across 
various categories in dermatology, including TD, self-
surveillance, disease guidance, reference, dermoscopy, 
conferences, education, photograph storage, sharing, 
and journal apps. The ability for self-diagnosis in der-
matology represents a significant technological ad-
vancement, with applications ranging from monitoring 
acne, vitiligo, psoriasis, and skin cancers. These op-
portunities extend to diverse populations, including 
young people, frail individuals, the elderly, and those 
in disadvantaged areas. The availability of robust 
client and server architectures for storing images also 
facilitates professional training in dermatology. Simi-
larly to digital pathology, which allows remote access 
to electronic slides via smartphones, digital dermatol-
ogy provides smartphone access to a repository of dig-
ital images, simplifying training and freeing up 
laboratories for more critical tasks.  
      The overview also highlights various challenges 
and barriers in this sector. While mobile devices have 
proliferated worldwide, the issue of the digital divide 
persists, particularly concerning infrastructure and de-
vices in disadvantaged regions. Digital literacy, par-
ticularly among the elderly population, also poses a 
challenge. The central role of citizens in connecting to 
healthcare services transforms them into de facto op-
erators/technologists. This places a substantial respon-
sibility on app- and hardware-based smartphone tools, 
necessitating attention to aspects like cybersecurity, 
standardization, technological innovation, and ethics. 
In addition to mobile technology, artificial intelligence 
(AI) is emerging as a game-changer in healthcare. In-
tegrating AI with TD and mHealth introduces new 
complexities, including issues of trust, time required 
for assessing benign lesions, insufficient medical 
knowledge for interpreting AI decisions, rapid follow-
up in case of incorrect AI classifications, medico-legal 

concerns, reimbursement challenges, and limitations 
in providing adequate assistance based on AI-gener-
ated images. Moreover, various domains of interven-
tion are emerging in this area, encompassing 
technologies and ethical considerations. By shifting 
the focus to decision-makers and diagnosticians, the 
overview underscores that challenges on the patient's 
side, such as image capturing issues, translate into dif-
ficulties for diagnosticians. The lack of guidelines, 
specific legislation, clear reimbursement procedures, 
and well-defined workflows further complicate the di-
agnostic process. Ultimately, the satisfaction of all ac-
tors in the mHealth process, including citizens, 
depends on the quality of images, ease of data upload, 
efficient data exchange, medical reimbursement, and 
medico-legal aspects.  
      As observed in the overview, artificial intelligence 
has made a significant contribution to TD and its inte-
gration with mHealth. This integration signifies a 
promising trajectory for future development. Chal-
lenges in this path, including regulatory and ethical as-
pects, mirror those in other imaging disciplines such 
as digital pathology and radiology. However, the ac-
tive involvement of citizen-patients-operators neces-
sitates unique attention in this integration process. 
Training AI algorithms to eliminate population bias, 
collecting more clinical data, and involving local 
healthcare providers and dermatological communities 
are crucial steps for enhancing AI's efficacy and us-
ability in dermatology. Augmented reality presents an-
other promising development area, with applications 
in patient-centric settings, medical education, training, 
and cosmetology. AR holds potential for improving 
education outcomes, enhancing dermatological condi-
tion measurement, and expanding clinical interven-
tions. Wearable devices offer additional integration 
possibilities. These devices are increasingly empow-
ering citizens to engage in virtual healthcare through 
interconnected tools.  
      In conclusion, the integration of mHealth, AI, AR, 
and wearable devices in TD and digital dermatology 
presents an attractive development scenario. Citizens, 
as active participants in monitoring and treatment 
processes, can connect with virtual healthcare through 
these integrated tools. However, addressing the com-
plexities of integration requires collaborative efforts 
from scholars, healthcare professionals, and policy-
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makers across various intervention domains. This col-
laborative approach is essential to ensure the respon-
sible and effective integration of TD and mHealth into 
the healthcare ecosystem.  
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