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			ABSTRACT:  Mobile health (mHealth) applications have become a tool for enhancing awareness, facilitating early detection, aiding diagnosis, and supporting treatment follow-up. However, the sustainability and effectiveness of these applications depend on user experience (UX) influencing adoption, engagement, and trust. A comprehensive, independent search was conducted in 3 databases (PubMed-Medline, Scopus, Embase) and 2 additional sources (ScienceDirect and Google scholar) from inception till 10th September 2025, adhering to Preferred Reporting Items for Systematic Reviews and Meta-analysis: Extension for Scoping Reviews checklist. Study designs such as experimental, quasi-experimental, cohort, case-control, and cross-sectional assessing users of all ages their experiences towards oral cancer based mobile applications were included. Experiences were assessed in terms of adoption, acceptance, usability, feasibility and satisfaction. Two independent reviewers screened the articles with 0.89 agreement rate as per Cohen’s kappa. Rayyan AI software was used for screening. Narrative evidence synthesis approach was used to present the extracted data. The initial search identified 693 studies, of which 7 met inclusion criteria. Across studies, usability, feasibility, acceptance, adoption, and satisfaction were reported positively among healthcare professionals, patients, and community participants. Usability and feasibility were higher among applications with offline functionality or stable internet connectivity and digital literacy. Acceptance and adoption were high across user groups, although medicolegal concerns were reported by professionals. Satisfaction was associated with internet connectivity and gender, with higher ratings among men. Professionals prioritized clinical utility and documentation, whereas non-clinical users focused on ease of use and health awareness. mHealth applications for oral cancer are generally well received across user groups with a positive user experience. Future research should prioritize usability assessments using standardized tools. Tailoring app design to address the priorities of all user groups will improve user experience, which will be key to driving adoption and sustained use.

			KEYWORDS: Oral cancer; Mobile health applications; Digital health; Health behavior; Technology acceptance; Patient satisfaction. 

			RESUMEN: Las aplicaciones de salud móvil (mHealth) son herramientas clave para mejorar la concienciación, facilitar la detección temprana y apoyar el diagnóstico y seguimiento del cáncer bucal. Su sostenibilidad y eficacia dependen de la experiencia del usuario (UX), que influye en la adopción, el compromiso y la confianza. Se realizó una búsqueda exhaustiva en tres bases de datos (PubMed-Medline, Scopus y Embase) y dos fuentes adicionales (ScienceDirect y Google Scholar) hasta el 10 de septiembre de 2025, siguiendo PRISMA-ScR. Se incluyeron estudios experimentales, cuasi-experimentales, de cohortes, casos y controles y transversales que evaluaran la experiencia de usuarios de todas las edades con aplicaciones móviles para cáncer bucal. Se analizaron adopción, aceptación, usabilidad, viabilidad y satisfacción. Dos revisores independientes realizaron la selección (kappa = 0,89) con Rayyan AI. Los datos se sintetizaron narrativamente. De 693 estudios, 7 cumplieron los criterios de inclusión. En general, se reportaron resultados positivos en usabilidad, viabilidad, aceptación, adopción y satisfacción entre profesionales, pacientes y comunidad. La usabilidad y viabilidad fueron mayores en aplicaciones con funcionalidad offline o conectividad estable, y en usuarios con mayor alfabetización digital. La aceptación y adopción fueron altas, aunque los profesionales señalaron preocupaciones médico-legales. La satisfacción se asoció con la conectividad y el género, siendo mayor en hombres. Los profesionales priorizaron la utilidad clínica y la documentación, mientras que los usuarios no clínicos destacaron la facilidad de uso y la concienciación. En conclusión, las aplicaciones mHealth para cáncer bucal muestran una experiencia de usuario positiva. Se requieren evaluaciones estandarizadas de usabilidad y diseños adaptados a todos los usuarios para mejorar su adopción y uso sostenido.

			PALABRAS CLAVE: Cáncer bucal; Aplicaciones de salud móvil; Salud digital; Conducta de salud; Aceptación de la tecnología; Satisfacción del paciente.

			INTRODUCTION

			Oral cancer represents the 13th most prevalent cancer worldwide and thus constitutes a serious public health concern. Around 177,757 people died from the disease in 2020, with an expected 377,713 new cases recorded globally (1).  Nearly two-thirds of all oral cancer cases occur in low- and middle-income countries (LMICs) (2).  Early identification and treatment of oral cancer improve outcomes, with survival rates reaching 80%. However, the majority of cases are detected at an advanced stage, which results in a poor prognosis.  Delayed diagnosis of oral cancer is closely linked to neglect of self-care behaviors and the lack of public awareness of oral cancer symptoms (3,4).  This is further compounded by factors such as high treatment cost, non-accessibility to healthcare settings, non-availability of prompt treatment, and increased out-of-pocket expenditure in conventional care, especially in low-resource settings.  

			In this context, mobile health applications (mHealth) have emerged as an empowering tool to improve healthcare, reduce systemic disparities, and thus, optimise the health system. mHealth apps refer to the health apps that can be accessed through a smartphone or tablet device by both patients and their healthcare providers to seek or deliver healthcare needs. The apps can be used for a variety of reasons, including consultation, education, or information exchange, streamlining health professionals' tasks, and facilitating patient management. Since the majority of adults worldwide, even those who reside in underdeveloped regions, own smartphones and download apps, mhealth apps offer an innovative means for seeking and providing healthcare (5).

			In the context of oral cancer, mHealth applications can serve multiple purposes across the continuum of care from early detection to ongoing management. Telemedicine applications record intra-oral images and can help clinicians to identify the signs of benign/malignant lesions, enhancing early detection (6,7). Patient education apps provide end-users with essential health information on oral cancer risk factors, prevention, self-examination techniques,(8) and increasing awareness. Besides, risk screening applications are useful in evaluating an individual’s likelihood of developing cancer (9,10).  Some platforms also target treatment adherence in patients undergoing oral cancer therapy (11).  

			There is an apparent growing interest in mHealth applications noted in recent years, with 1075+ mobile applications for oral health available in 2018 (12).  However, despite the extensive development and availability of mobile health apps covering most aspects of virtual oral care, the sustainability of these applications remains a concern. Studies have indicated that user commitment to mHealth apps is low, with nearly 53% of them uninstalled within 30 days of download (13,14). The long-term adoption of mHealth interventions in oral cancer is dependent on how users perceive them. Several cross-sectional studies have attempted to examine users' perceptions and experiences with health interventions for oral cancer. However, the findings varied by population and geography (15-17), And thus, an overarching understanding of how these apps are perceived in terms of acceptability and usability among users is still unclear, Therefore, the purpose of this study is to map and synthesize the findings of current primary studies to investigate users' perceptions of usability, feasibility, acceptance, adoption, and satisfaction with mHealth apps in the early detection and prevention of oral cancer. The findings will help application developers to ensure that mHealth technologies are not only clinically accurate, but also accessible, acceptable, and simple to use, thus can be effortlessly incorporated into the lives of those who need them the most.

			METHODS

			This scoping review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis: Extension for Scoping Reviews (PRISMA-ScR) and PRISMA 2020 template was used for illustrating the screening process. The protocol was registered in the Open Science Framework on 10th March 2025 prior to initiating the review process (Supplementary Table 1).

			Focused Question

			What are the key findings in the existing literature regarding user experience with mobile health applications for oral cancer, specifically in terms of adoption, acceptance, usability, feasibility, and satisfaction?

			Search Strategy 

			An initial search was carried out in 3 bibliographic databases PubMed-Medline, Scopus, and Embase. Search was also performed in ScienceDirect platform to identify possible relevant studies reported in Elsevier journals. Additional search engine such as Google Scholar was also explored as a supplementary source to identify relevant articles which might not be indexed in the traditional databases. Since Google Scholar shows high number of results as per relevance, screening of the articles was done till the first 100 results which is approximately first 10 pages to ensure both relevance and feasibility during screening process for the relevant articles. These additional searches were conducted to avoid missing relevant articles thereby ensuring comprehensive coverage across the literature.

			The duration of search was from inception till 10th September 2025. A comprehensive search strategy was developed by utilizing keywords and indexing terms (Medical Subject Headings) used for classification in scientific databases. Following keywords were included: "mHealth," "Mobile Health Applications," "Digital Health," "Telehealth," "eHealth," "Remote Health Monitoring," "Chatbots," "Smartphone Applications," "Oral Cancer," "Mouth Neoplasms," "Early Detection,” “User Experience," "Usability," "Feasibility," "Acceptance," "Adoption," "Satisfaction," "User-Centered Design," "Health Behaviour," and "Physical Examination." Boolean operators like "AND" and "OR" were used to combine the different search terms in the search strategy. The search strategy was initially developed for the PubMed database and then tailored to include all relevant keywords and indexing terms based on the specific database format. 

			Eligibility Criteria

			The scoping review included primary research papers such as experimental and quasi-experimental studies, cohort, case-control, and cross-sectional designs, utilizing qualitative, quantitative, and mixed methods. Studies assessing users of all ages for their experience related to oral cancer based mHealth applications in terms of acceptance, adoption, usability, feasibility, or satisfaction were also included. Cross-sectional studies were considered eligible only if they have reported user’s assessment upon implementation or usage of oral cancer mHealth applications. As the primary focus is on user perception, research done among both patients and healthcare professionals was included to obtain a comprehensive understanding of mobile health applications related to oral cancer. Non-empirical evidences such as review studies, perspectives, viewpoints, conference proceedings and commentaries were excluded from this review. Studies showing non-relevance to oral cancer and associated mHealth applications were also excluded. Additionally, studies that assessed only user perceptions without implementing any oral cancer-related mHealth applications and those only examined the interface of oral cancer mHealth applications without reporting user experience related outcomes were excluded as well.

			Screening and study selection

			Pooled results from the search strategy were imported into the Rayyan AI software for screening purposes (18). The records were screened by two independent reviewers (EU and SN) using a multistage process. After removing duplicates, the initial screening of studies was conducted based on titles and abstracts evaluation against the study's eligibility criteria. At this stage, the level of agreement between the independent authors was 0.8, as measured by Cohen's kappa. Shortlisted studies were considered for full-text retrieval and detailed screening against the eligibility criteria.  At this stage, the level of agreement between the independent authors was 0.89, according to Cohen's kappa. During the full text screening stage, studies were excluded if they came under any following criteria: mentioned study types either review studies, perspectives, viewpoints, conference proceedings or commentaries, studies which didn’t focus on oral cancer, lack of reporting on  oral cancer based mHealth application usage, and studies which failed to report on user experience or related outcomes in terms of adoption, acceptance, usability, feasibility, as well as satisfaction. Any conflict raised during the screening process was resolved through mutual discussion and consensus with the third reviewer (VM). 

			Data Extraction and Synthesis

			A standardized data extraction template in Google Spreadsheets was used to collect data, capturing study characteristics, sample size, participants, methods, mobile application name, and key findings outcomes (acceptance, adoption, feasibility, usability, and satisfaction), as well as facilitators, barriers, and their statistical relationships. The extracted data was synthesized using a narrative approach and presented in summary form.

			Methodological quality appraisal

			In line with the guidelines for conducting a scoping review, no formal assessment of the methodological quality of the included articles was performed.

			RESULTS

			A total of 693 articles were retrieved from 3 databases PubMed-Medline (375), Scopus (138), Embase (14) and 2 additional sources, Google Scholar (100) and ScienceDirect (66). After removing 147 duplicate records, 546 articles underwent initial screening based on titles and abstract. During the title and abstract screening, 528 were excluded and subsequently 18 articles were identified for full-text retrieval and screening. Of these, 11 articles were excluded based on the predefined eligibility criteria. Ultimately, 7 studies met the inclusion criteria and were included in the scoping review (Figure 1).
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			Figure 1. PRISMA flowchart describing the selection process of the study .The diagram depicts the identification, screening, eligibility assessment, and final inclusion of studies. 

			Characteristics of the included studies

			The characteristics of the included studies are summarized in Table 1. Year wise, majority of the study representation was from 2017 (n=2) (7,11) and country wise, study was conducted predominantly in Brazil (n=2) (6, 9), and Malaysia (n=2) (7, 20).  The included studies were published in the year ranging from 2017 to 2024. Included studies have projected diverse sample sizes ranging from 5 user population (7) to 1400 user population (8) comprising a mixed population of dental professionals patients as well as general population. Almost all the studies have followed descriptive research designs with majority being cross-sectional (6,7,8,9,19,20) and one study following qualitative study design (11). Quantitative questionnaires were the most frequently used method reported among the included studies for data collection (6,7,9,19,20) with the Likert scale component observed in 3 studies (6,9,19) evaluating aspects such as satisfaction, usability, feasibility, adoption, and technology acceptance.  Only one study, Rêgo et al. (9), used a standardized tool for examining usability [Systemic Usability Scale (SUS)] and technology acceptance [Technology Acceptance Model (TAM)]. Pereira-Salgado et al.(11) employed qualitative interview with patients and nurses that were transcribed and thematically analyzed. Three studies included patients as participants (6,8,11), 3 included professionals (7,9,20), and 1 was conducted among factory workers (19). The oral cancer based mHealth applications assessed in the included studies were Mobile Mouth Screening Anywhere (MeMoSA) (7,20), REMIND (11), Prayaas Oral Cancer Prevention (19), WhatsApp version 2.19.42 (Facebook) (6), Oral Cancer Screening (OCS) (9) and Real Real-time Image Screening Oral Cancer Application (RISKOKA) (8). The main findings of the studies are summarized in Table 2. 

			

			Table 1. Characteristics of the included studies (n=7).

			
				
					
					
					
					
					
					
					
				
				
					
							
							Author

							and year

						
							
							Country

							of origin

						
							
							Study design

						
							
							Target user population and test subjects if any

						
							
							Data collection method

						
							
							Evaluation tool used

						
							
							Type of mobile

							health

							application

						
					

					
							
							Haron et al., 2017(7)

						
							
							Malaysia

						
							
							Observational analytic-Cross-sectional study

						
							
							User population- 3 dentists and 2 OMS2 

							Test subjects- 16 patients

							[8 patients -target lesions (leucoplakia, lichen planus, and oral submucous fibrosis)

							8 patients - normal oral mucosa and/or variants from normal (leukoedema, linea alba, palatal torus, fordyce granules, or nonreferable oral mucosal changes (frictional keratosis)]

						
							
							Pre- and post-implementation questionnaires

						
							
							Structured questionnaire

						
							
							MeMoSA1 

						
					

					
							
							Pereira- Salgado et al., 2017(11)

						
							
							Australia

						
							
							Descriptive- Qualitative pilot feasibility study

						
							
							User population- 9 patients and two nurses (median age of 9 patients-54 years) [9 patients- chronic-phase CML3 with no signs of progression, and taking imatinib for >3 months as continuous treatment

						
							
							Qualitative data collection approach with either face-to-face at outpatient clinic visits or telephonic interview incorporating baseline and follow-up questionnaire

						
							
							Qualitative interview with baseline and follow-up questionnaire

						
							
							REMIND

						
					

					
							
							Deshpande et al., 2019(19)

						
							
							India

						
							
							Cross-sectional study

						
							
							User population- 50 industrial employees with some form of tobacco habit (mean age - 41± 12 years)

						
							
							Self-reported

							pre-validated questionnaire.

						
							
							Likert scale questionnaire

						
							
							Prayaas–Oral Cancer Prevention, Treatment,

							and Rehabilitation

						
					

					
							
							Haron et al., 2020(20)

						
							
							Malaysia

						
							
							Descriptive-Cross-sectional study

						
							
							User population- 3 oral specialists, 10 dentists, and 6 DSAs4 (n=19)

							Test subjects- 48 participants from community screening program

						
							
							Validated and structured questionnaire

						
							
							Validated and structured questionnaire

						
							
							MeMoSA1

						
					

					
							
							Perdocini et al., 2021(6)

						
							
							Brazil

						
							
							Observational analytic-Cross-sectional study

						
							
							User population- 33 patients with oral lesions with mean age of 53 years

						
							
							Teleconsultation via smartphone and structured questionnaire

						
							
							Likert scale questionnaire

						
							
							WhatsApp, Version 2.19.42 (Facebook)

						
					

					
							
							Rego et al., 2022(9)

						
							
							Brazil

						
							
							Descriptive-Cross-sectional study (methodological study)

						
							
							User population- 40 specialists (in the field of stomatology and oral pathology and related areas)

						
							
							Standard questionnaire

						
							
							1. SUS6 questionnaire with Likert scale component

							2. TAM7 questionnaire

						
							
							OCS5

						
					

					
							
							Wongsapai et al., 2024(8)

						
							
							Thailand

						
							
							Descriptive-Pilot cross-sectional study

						
							
							User population- 1400 participants

						
							
							Image submission via mobile based web application and questionnaire

						
							
							Not clear

						
							
							RISKOCA8

						
					

				
			

			1Mobile Mouth Screening Anywhere. 2Oral Medicine Specialists. 3Chronic Myeloid Leukemia. 4Dental surgery assistants. 5Oral Cancer Screening. 6System Usability Score. 7Technology Acceptance Model. 8Real Real-time Image Screening Oral Cancer Application.  

			The table summarizes the study characteristics including author and year, country of origin, study design, target user population and test subjects, data collection methods, evaluation tools used, and the type of oral cancer–related mHealth applications assessed.

			

			Table 2. Main Findings of the Included Studies (n=7).

			
				
					
					
					
					
					
					
				
				
					
							
							Study and year

						
							
							Mobile health application

						
							
							Intervention Purpose

						
							
							Reported outcomes

						
							
							Primary outcomes

						
							
							Facilitators/ Barriers

						
					

					
							
							Haron et al., 2017(7)

						
							
							MeMoSA1

						
							
							Early identification, documentation, and referral of oral cancer lesions

						
							
							Acceptance

						
							
							100% reported ease of early detection of oral cancer lesions

						
							
							NA2

						
					

					
							
							
							
							Usability

						
							
							33% found it user-friendly, and 66.7% reported greater assistance in detecting oral cancer

						
					

					
							
							
							
							Adoption

						
							
							 100% agreed to use it as an adjunctive tool.

						
					

					
							
							
							
							Satisfaction

						
							
							66.7% are satisfied and 33% are somewhat satisfied with this workflow.

						
					

					
							
							Pereira- Salgado et al., 2017(11)

						
							
							REMIND

						
							
							To enhance adherence to oral cancer therapy (imatinib) in CML3 patients

						
							
							Acceptability

						
							
							High acceptability among nurses and patients

						
							
							Patients faced challenges receiving or responding to texts within two hours, often due to unfamiliarity with carrying a mobile phone or slow internet speed.

						
					

					
							
							
							
							Feasibility

						
							
							Patients found text reminders and the weekly symptoms survey easy to use.

						
					

					
							
							
							
							Usability

						
							
							Patients and nurses found the REMIND application highly usable

						
					

					
							
							Deshpande

							et al., 2019(19)

						
							
							Prayaas Oral Cancer Prevention

						
							
							Improve public knowledge, encourage preventive behaviours, and support tobacco cessation efforts.

						
							
							Adoption and usability

						
							
							88% reported agreement in using the application as adjunct to dental visit in cancer prevention

						
							
							NA2

						
					

					
							
							
							
							Feasibility

						
							
							88% reported application easy to use, 98% reported an increase in knowledge regarding tobacco de-addiction and self-oral examination and 84% perceived usefulness in awareness creation. 

						
					

					
							
							Haron et al., 2020(20)

						
							
							MeMoSA1

						
							
							Enhance the early identification, documentation, and referral of oral cancer lesions

						
							
							Acceptance

						
							
							100 % participants (dentists and DSAs) agreed the application’s potential in improving early detection of oral mucosal lesion and 18.7% highlighted the possibility of medicolegal issues.

						
							
							NA2

						
					

					
							
							 

						
							
							
							Usability

						
							
							90% user-friendly among patients with 7 reported uncomfortable

						
					

					
							
							
							
							Adoption

						
							
							100 % participants (dentists and DSAs) agreed to adopt the app as a screening tool and 81.3% expressed interest in recommending the application to their colleagues.

						
					

					
							
							
							
							Feasibility

						
							
							75% of dentists and DSAs took approximately 20 minutes to record information of patients

						
					

					
							
							Perdocini et al., 2021(6)

						
							
							WhatsApp

						
							
							Evaluate whether real-time teleconsultation using a smartphone application is a feasible, accurate, and satisfactory method for diagnosing oral lesions in patients

						
							
							Satisfaction

						
							
							94% of the patients were very satisfied with the service and 97% were very comfortable with the service.

						
							
							Technical connectivity as barrier

						
					

					
							
							
							
							Feasibility

						
							
							94% of the patients agreed to understand information given by the remote dentists

						
					

					
							
							
							
							Acceptance

						
							
							94% expressed confidence level in consultation with the remote dentist and 90% felt confident with the examination and diagnosis

						
					

					
							
							
							
							Adoption

						
							
							84% agreed to refer this teleconsultation to others for adoption and usage 

						
					

					
							
							

							Study and year

						
							
							Mobile health application

						
							
							Intervention Purpose

						
							
							Reported outcomes

						
							
							Primary outcomes

						
							
							Facilitators/ Barriers

						
					

					
							
							Rego et al., 2022(9)

						
							
							OCS4

						
							
							To identify oral cancer screening risk factors

						
							
							Usability and technology acceptance

						
							
							Average usability score- 84.63±10.66 and average acceptability score- 84.75±10.62 (range from 70-100) (p<0.0001; r=0.647)

						
							
							Facilitators- 

							1.Professionals specialized in Oral and maxillo facial surgery (p=0.034)

							2.Professionals working in teaching sector (p=0.011)

							3.Professional providing guidance towards risk factors for oral cancer (p=0.048)

							Barriers- 

							1.Professional trained in oral pathology (p=0.002)

							2.Professionals who mentioned oral sex is risk factor for oral cancer (p=0.007)

						
					

					
							
							Wongsapai

							et al., 2024(8)

						
							
							RISKOCA5

						
							
							To promote oral public health and health surveillance, both nationally and globally

						
							
							Satisfaction

						
							
							High participation and satisfaction were reported.

						
							
							NA2

						
					

				
			

			1Mobile Mouth Screening Anywhere. 2Not Available. 3Chronic Myeloid Leukemia. 4Oral Cancer Screening. 5Real Real-time Image Screening Oral Cancer Application.

			The table presents the mHealth applications assessed in each study, the purpose of the intervention, reported outcomes related to user experience (acceptance, adoption, usability, feasibility, and satisfaction), key findings, and identified facilitators or barriers influencing application use 

			

			User experiences from the included studies

			Usability

			Usability was assessed across all five studies (7,9,11,19,20). Findings generally indicated positive usability scores among all the user groups. Professional usability validation was high in two oral cancer screening applications (7,9). According to Haron et al. (7), 100% of dentists and dental surgery assistants reported that the MeMoSA application was user-friendly. Similarly, Rêgo reported a high mean usability score of 84.63±10.66 among 40 oral health professionals, for technical components like automated risk score calculation and stimulated clinical case input (9), A consistent theme across interventions was found to be the integration of simplified interfaces and structured workflows, especially among the applications deployed in resource-constrained settings.  Both versions of MeMoSA, were compatible with Android smartphones with offline data capture and upload, improving usability where internet connectivity is unstable (7,20). Likewise, Deshpande et al. found that 88% of factory workers considered the Prayaas application user-friendly, due to local language support, multimedia content, and offline functionality (19). Pereira-Salgado et al. highlighted the use of familiar technology, where patients found text message reminders, symptom tracking surveys, and clickable menus to be easy to navigate and complete (11). Despite the overall positive trends, some studies reported variations based on the study groups. Pereira-Salgado et al. found that a few participants experienced difficulty in responding to text message reminders promptly, mainly due to unfamiliarity with mobile phone usage and poor internet connectivity (11). Meanwhile, Haron et al reported that only 33% of dental professionals agreed that MeMoSA was user-friendly, though 66.7% said it assists in detecting oral cancer (20). 

			Feasibility

			Feasibility was assessed in four studies (6,7,11,19).  In Perdoncini et al. (6), feasibility was implied through the high levels of comfort among patients using WhatsApp for remote consultations. Despite minimal exclusion (2 patients) due to connectivity issues, the service was considered feasible with stable internet connectivity.  Similarly, the REMIND system demonstrated clinical feasibility through implementation in a pilot setting with chronic myeloid leukaemia patients (11). Almost 84% of users agreed that the Prayaas mobile app is feasible for raising public oral cancer awareness. Meanwhile, Haron et al. quantified the time required to use the app, mentioning that 75% of dental professionals were able to complete the documentation and image capture process in 20 minutes, and this will increase with deeper adoption in daily lives (7). 

			Acceptance 

			Four studies showed uniformly higher acceptance of the mHealth tool (7,9,11,20). According to Haron et al., 100% of dental professionals acknowledged improvement in the early detection of oral cancer lesions with the MeMoSA application (7,20). Similarly, Rêgo et al. observed an acceptance score of 84.75±10.62 among 40 oral health professionals (9). Acceptance was positively associated with professionals’ characteristics, such as having experience in cancer risk orientation and working in clinical areas of dentistry.  Among the general users, the MeMoSA application and REMIND system reported high levels of acceptance.  While patients appreciated text reminders and self-reporting features (11), professionals valued diagnostic support and documentation capabilities (7,9).

			Adoption

			Three studies demonstrated a higher level of adoption across both public and healthcare groups (7,19,20). In Deshpande et al.(19), 88% of factory worker participants acknowledged that mHealth applications can be used as an adjunct to dental visits in oral cancer prevention. Similarly, Haron et al, found that 100% of healthcare professionals reported readiness to adopt and continuously use mobile phones, with 81.3% stating they would recommend them to colleagues (7,20). In all the studies, users recognised the benefit of the intervention in improving knowledge and streamlining the process. Deshpande et al. found that 98% of participants agreed that the app enhanced their knowledge about oral cancer, reinforcing their perception of its utility (19). Similarly, users of appreciated the app's role in supporting clinical workflow and early detection practices (7,20).

			However, there was variation in factors influencing adoption. Deshpande et al. targeted non-clinical users, where adoption is driven by accessibility, ease of use, and educational content with minimal clinical oversight (19). In contrast, Haron et al. involved healthcare providers, where adoption might depend upon the tool’s integration into clinical routines and technical functionality with features like store and forward telemedicine, secure data storage, web integration, and embedded use in clinical settings (7,20).  Even though overall adoption rates were higher, found that 18.7% of healthcare providers were concerned about potential medicolegal issues related to documenting lesions using private tools. 

			Satisfaction

			Three studies (6,8,20), reported satisfaction outcomes. Perdoncini et al. assessed synchronous video-based teleconsultations using WhatsApp and reported satisfaction among 94% patients (6). Better connection quality was significantly associated with higher satisfaction scores (p=0.33), and higher ratings were given by men more than women (p=0.02).  Wongsapai et al. also mentioned high levels of satisfaction among 1400 users of the RISKOCA application; however, they did not provide any granular satisfaction scores with methodological detail (8). Haron et al. reported that 66.7% of users were very satisfied with the application (20).

			DISCUSSION

			The scoping review identified seven studies evaluating mobile health applications for oral cancer prevention, detection, education, and medication adherence services.  Despite variations in sample sizes and study locations, findings consistently indicated that mobile health applications were generally acceptable, adoptable, usable, feasible, and satisfactory. These findings align with previous reviews that highlight the role of mHealth interventions in non-communicable diseases (21), pediatric cancer (22), cancer pain management (23), breast cancer (24), and head and neck cancer (25).

			A critical barrier to oral cancer diagnosis is delayed care-seeking. Studies mentioned that patients often interpret oral lesions as benign and expect them to heal on their own, resulting in a median delay of 30 (4-365) days before seeking a clinical diagnosis. Additionally, there is a professional delay of 40 days (4-650) due to missed diagnosis, lack of access to adequate diagnostic facilities, and frequent switching between healthcare providers. These cumulative delays significantly hamper timely detection and treatment, leading to serious consequences and delayed detection of oral tumours.  In this context, mHealth applications are feasible as they offer a promising solution to bridging the gap by improving accessibility to health education, self-management strategies, and social groups (26). They aid in frequent symptom tracking, pain management, medication adherence, and communication between patients and healthcare providers, which ultimately contributes to reduced personal and professional delays (27).  Several studies in congruence with our findings have shown that mHealth applications have positively impacted health outcomes along with satisfaction when compared to conventional care due to their cost-effectiveness and scalability, accessibility and availability, remote clinical diagnosis and support, and feasibility in low-resource settings (26,27).  However, concerns exist regarding the credibility of medical information with outdated content and a lack of usability trials involving cancer patients (28).

			As mobile use has grown in recent years in the healthcare sector, understanding the perceptions of healthcare professionals who use the technology is critical, given the important role these apps play a crucial role in enhancing efficient workflow, communication, and patient care. The successful implementation of health technologies depends on the willingness and readiness of clinical staff, patients, and the general population who adopt them. A low level of acceptability might hinder implementation and sustainability, potentially impacting healthcare delivery goals (29). The scoping review showed that doctors and nurses were quite receptive to mHealth apps. On the other hand, acceptance was positively associated with knowledge and practice expertise in the field. Similarly, Addotey-Delove et al. (30). emphasized that promoting the usability and sustained use of mHealth apps requires adequate training, technical support, and the identification of “motivational triggers” to encourage routine integration into clinical practice. Thus, capacity building of healthcare professionals and addressing their concerns remain essential to the long-term success of health interventions. 

			Patients are open, adaptable, and ready to adapt to digital health applications as long as these tools meet them where they are, especially when they are user-friendly, localized, and support offline use. Adoption was higher among those with prior digital exposure. However, despite recognizing the value of health applications, many users face challenges with usability due to suboptimal interface design or lack of familiarity (11,20). Despite professional and patient readiness, broader access-related challenges persist. Unequal access to mobile phones, networks, and internet connectivity was noted in our study. Similar findings have been noted in various mHealth intervention-related studies (30,31). While mHealth apps are a convenient way to offer healthcare, they may not be effective if smartphones, networks, and internet connectivity are not available (6,11). Besides, there is a geographic and gender disparity in access to these services. While all urban areas have access to high-speed internet networks, certain rural and remote locations are still served by outdated broadband networks and lack adequate mobile network coverage (32). Furthermore, mobile phone ownership is disproportionately higher among men than women, with women having less access to mobile and internet services (33). These barriers to access and ownership have been reported in our study as the main factors influencing adoption, use, and effectiveness of mHealth apps, particularly among rural populations and women, where screening rates are already low. Thus, the rural-urban and gender disparities in mobile access raise the possibility of unequal access to oral cancer screening information and interventions. 

			

			This scoping review has notable strengths. This review is the first to map the evidence on health applications designed for oral cancer across prevention, screening, education, and treatment adherence across different groups, such as patients, nurses, doctors, as well as the general population. This review has followed the systematic search approach following the PRISMA-ScR reporting guidelines. The search strategy used in this review including multiple bibliographic databases along with two additional sources Google scholar and ScienceDirect have shown comprehensive search approach to retrieve relevant articles. Inclusion of both quantitative and qualitative studies have enabled wider understanding of the user experience. The review has brought into picture diverse types of oral cancer based mHealth applications evidenced globally which will in turn increase the awareness towards tele dentistry and significance of mHealth applications. Finally, despite the limited number of included studies and sustained heterogeneity in data, the review has provided a consolidated overview of the existing evidence which can act as a pathway for future studies. Certain limitations were also observed. The relatively small body of evidences identified in this review (n=7) reflects the evolving nature of research on oral cancer based mHealth applications. This limits the generalizability of the review findings thereby highlighting the need for more well-designed studies in this area. On the same note, varied sample sizes across the included studies, with majority having very small sample size (6, 7, 9, 11, 19, 20) also raises concern regarding generalizability of the study as well as review outcome. The lack of clarity across all the included studies regarding sample selection process might incur the possibility of selection bias. Although comprehensive search strategy was used in this review, limited screening in Google scholar and ScienceDirect might induce potential implications regarding reproducibility and search completeness. The search strategy was employed to minimize the risk of missing relevant articles, but the chances of publication selection bias cannot be ruled out entirely. The diverse nature of user population including dental professionals, nurses, patients as well as community people limits the overall conclusive outcome to be universal. The included studies have also reflected heterogenous study designs with a mixture of quantitative and qualitative components including descriptive cross-sectional surveys, observational analytical cross-sectional studies, methodological study and qualitative pilot feasibility study. This heterogeneity has restricted direct comparison of findings across the studies thereby limiting quantitative synthesis. In terms of study outcomes, almost all the included studies have reported various indicators consisting of acceptance, adoption, satisfaction, usability, and feasibility, however the indicators were not clearly defined. Additionally, the reasons behind the varying levels of indicators were also not discussed properly. Due to the cross-sectional nature of the 6 included studies (6,7,8,9,19,20) [except Pereira-Salgado et al. (11) which employed qualitative study design], there was a lack of understanding towards long-term follow-up which would reflect sustained adoption and impact. Finally, most studies relied on self-reported questionnaire which might be susceptible to response bias and standardized frameworks for evaluating user experience were inconsistently applied, except in one study (9), making direct comparisons difficult. This is further supported by Wang et al. (34), which have also reported inconsistent use of critical measures and evaluation methods to assess user experience even though the number of interventions with research papers is increasing rapidly.

			Future research should study the long-term impact of mobile health applications on patient literacy and user engagement with standardized tools and definitions. Larger, randomized studies are needed to validate findings across diverse populations. Additionally, future studies should incorporate mixed-method approaches, combining quantitative usability metrics with qualitative user feedback for a thorough understanding of user experience.  Additionally, a participatory approach involving patients, caregivers, and frontline health workers in application design and evaluation could improve user ownership and sustainability. 

			CONCLUSION

			The mHealth applications for oral cancer prevention, screening, and treatment adherence have shown over all positive user experiences across healthcare professionals, patients, community participants, as well as occupational groups.  Higher rates of usability, feasibility, acceptance, adoption, and satisfaction among users were observed across the studies; however, the strength of evidence remains limited owing to small number of included studies and reported heterogeneity in study designs and target user population. This highlights the need for future well-designed research studies incorporating larger sample population with homogenous participant groups employing mixed-method approaches. Future research should also use standardized tools to evaluate user experience and explore long term impact of oral cancer based mHealth applications. Ultimately, improving user experience will be key to driving adoption and the sustained use of these digital health interventions, contributing to enhanced early detection efforts and better oral cancer outcomes. 
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ABSTRACT: Mobile health (mHealth) applications have become a tool for enhancing awareness, facili-
tating early detection, aiding diagnosis, and supporting treatment follow-up. However, the sustainability
and effectiveness of these applications depend on user experience (UX) influencing adoption, engage-
ment, and trust. A comprehensive, independent search was conducted in 3 databases (PubMed-Medline,
Scopus, Embase) and 2 additional sources (ScienceDirect and Google scholar) from inception till 10th
September 2025, adhering to Preferred Reporting ltems for Systematic Reviews and Meta-analysis: Ex-
tension for Scoping Reviews checklist. Study designs such as experimental, quasi-experimental, cohort,
case-control, and cross-sectional assessing users of all ages their experiences towards oral cancer
based mobile applications were included. Experiences were assessed in terms of adoption, acceptance,
usability, feasibility and satisfaction. Two independent reviewers screened the articles with 0.89 agree-
ment rate as per Cohen’s kappa. Rayyan Al software was used for screening. Narrative evidence synthe-
sis approach was used to present the extracted data. The initial search identified 693 studies, of which
7 met inclusion criteria. Across studies, usability, feasibility, acceptance, adoption, and satisfaction were
reported positively among healthcare professionals, patients, and community participants. Usability and
feasibility were higher among applications with offline functionality or stable internet connectivity and
digital literacy. Acceptance and adoption were high across user groups, although medicolegal concerns
were reported by professionals. Satisfaction was associated with internet connectivity and gender, with
higher ratings among men. Professionals prioritized clinical utility and documentation, whereas non-
clinical users focused on ease of use and health awareness. mHealth applications for oral cancer are
generally well received across user groups with a positive user experience. Future research should
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