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Abstract

:

Digital transformation of the healthcare industry is being accelerated due to the evolution of digital intelligence information technology such as artificial intelligence (AI), Internet of Things (IoT), and big data. As online-to-offline (O2O)-based consumption life, based on platforms, becomes routinized along with the COVID-19 pandemic, the O2O platforms on medical activities are gaining attention. This study targeted the medical information O2O platform users and aimed to verify the effects of service quality factors on the platform users’ continuous use intention with the mediation of perceived usefulness and perceived convenience. Based on previous studies, four such factors: context-based affordability, immediacy of connection, reliability, and safety were defined as the medical information O2O platform service quality components. This study targeted 369 users of medical information O2O platforms with market dominance in Korea and conducted a questionnaire survey. According to analysis results, context-based affordability and immediacy of connection had a positive (+) effect on perceived usefulness and convenience, and they were confirmed to affect continuous-use intention with the mediation of the perceived usefulness and convenience. Meanwhile, reliability did not affect the perceived usefulness and convenience, whereas safety had a positive (+) effect on perceived usefulness but did not have the same effect (+) on perceived convenience. Consequently, it was ascertained that context-based affordability and immediacy of connection are more important factors to the medical information O2O platform consumers than reliability and safety.
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1. Introduction


The advent of a new platform-based business in 2000 has changed the distribution and service industry ecosystem. Significant changes in O2O service have been brought about through platforms in the one-way structure connected from production to consumption [1]. The most prominent feature of O2O is that channel integration is conducted centered on a platform-based aggregator [2]. Therefore, a mode in which consumers experience offline stores and place an order online through QR code is becoming a major part of everyday life. The O2O service started as social commerce and is being expanded into a sharing economy, including carpooling and Airbnb [3]. The O2O service is being applied in diverse areas such as interior and space marketing, book rental, car tuning, and disaster safety platforms, in addition to accommodation, food delivery, transportation, and real estate O2O platforms that are extensively applied in general [4].



The O2O platform service expansion is bringing about considerable changes in the digital healthcare industry. According to Selvaraj and Sundaravaradhan [5], the global digital healthcare market size will reach $504.4 billion in 2025 from $106.3 billion in 2019. Therefore, various changes are occurring, including medical information distribution and consumption typed in such media as diverse applications and OTT(over the top) using mobile media beyond online platforms and the Internet [6]. Digital healthcare can reduce medical service-related social and economic costs, prevent diseases, and improve medical service quality by enhancing medical accessibility, cutting medical care expenses, and improving treatment efficiency. The medical sector O2O platforms can provide consumers with more convenient health care, such as an appointment with a doctor, medical information offers, and customized medical services [7].



For example, Google launched a digital health platform, “Google Fit.” Users can inquire into results at a time and analyze the data by integrating health measurement information from various devices. Apple’s “HealthKit” presents results by matching individuals’ health information and medical institutions’ medical information [8]. The integrated medical platform’s role has developed furthermore amid the COVID-19 situation. The use of medical platforms through which medical data information can be utilized based on personal health record (PHR) within the medical system is spreading.



In PHR platforms such as Microsoft, HealthVault or Life Semantics LifeRecord comprehensively collect and manage treatment records and individuals’ genome information in addition to the information collected from the digital health platforms (000, 0000). The information from the platforms can be connected to medical institutions through integrated PHR management services’ intangible resources [9]. In the USA, the use of electronic treatment information is emphasized through the Medical Privacy Act enacted in 1996 and the Medical Information Technology Act adopted in 2009. Studies on O2O services, including accommodation, transportation, and dining out, are being carried out. However, few studies on the medical information O2O platform can be found. There are many previous digital healthcare-related studies, including digital healthcare product use [10], digital healthcare service diffusion [9,11], and healthcare service use features [12,13] according to the expansion of digital healthcare services.



Recently, personal medical information managed by medical institutions is operated as a more convenient and expanded integrated information management system through online and offline integration. Moreover, O2O platform services for medical service users are emerging based on various data based on medical information. Medical information-based O2O platform services need to be linked to medical facilities and take into account the nature of public data and the nature of services linked to medical practice [14,15]. Therefore, establishing or operating a medical information platform requires a differentiated approach from general commercial O2O platforms. However, research on O2O platform business and medical platform services and customer usability based on medical information is still insufficient. Therefore, this study attempted to raise two research questions. What factors affect the use of medical information-based O2O platform customers? And what factors should be considered to ensure continuous use of the healthcare-based O2O platform?



Based on these research questions, the study aimed to identify the causal relationship between the feature factors and consumers’ use intention through consumers’ perceived usefulness and perceived convenience. This study examines the service quality features of medical information O2O platforms. To this end, this study will define medical information O2O platform service-quality feature factors. It will also present what factors are needed to use the medical information O2O platforms differently from other O2O platform services in everyday life in terms of consumers’ using O2O platforms. This will offer specific implications on how platform companies should consolidate service quality for medical information O2O platform invigoration.




2. Theoretical Background and Hypothesis Development


2.1. Medical Sector’s O2O Platforms and Service Quality Components


Due to recent technology development, O2O platform service advancement, such as on-demand prediction, dynamic pricing, AI-using efficiency improvement, and customized promotion offering depending on weather and season, is carried out [16]. As the O2O platforms are expanded into diverse areas, the automated systems increase and various service types are offered, so consumers’ selection rights are expanded [17]. Regarding personal treatment information platform services, the diversity of medical contents, IT security, combination with AI and IoT, and mutual exchange between patients and medical institutions are being cemented [18].



The O2O service is in the spotlight by business owners in that it can supplement the low loyalty and reliability of online transactions because it can provide services in conjunction with offline services, and reduce economic burden through online services such as inventory management costs and labor costs [5]. The restaurant O2O service is one of the O2O service fields and connects offline restaurants and customers online through a platform called a delivery app. The delivery app has changed the existing delivery order method by providing various types of services in one place, such as configuring a UI screen so that users can order more conveniently, one-stop from ordering food to payment, and real-time delivery status through GPS [2,9]. In addition, restaurants are recommended by analyzing consumer order patterns [12]. In Korea, as non-face-to-face transactions are active due to COVID-19, food, home convenience, and household goods can be ordered through delivery apps, and influence in the food service sector is increasing [15].



Medical service needs are reinforced from treatment-centered medical service needs to various purposes, such as prevention, examination, and beauty care. Consequently, various health and information management platforms, not restricted by place and time through combination with information technology, are on the rise [19]. The medical information O2O platforms are becoming personalized as a service that can offer and manage medical information for consumers according to environmental change [20].



The highest priority in the past medical service was appointment service with a doctor for treatment. However, medical service use through a platform is increasing due to contactless medical service process consolidation, such as payment of treatment expenses and minimization of contact between patients in the COVID-19 situation [21]. In Korea, contactless treatment and prescription operations surpassed 2.76 million cases in early 2022 since the operation started in September 2021. Likewise, contactless medical services increase worldwide, and consumers’ use of medical service platforms is projected to continue to rise [22].



From this aspect, diverse O2O platforms in the medical sector are appearing. Thus, the medical service platforms need to consider service quality reinforcement and differentiation. When looking at previous studies on app service quality factors by existing industries, information character, and reliability, the immediacy of connection, convenience, design, security, and customer service are dealt with as service quality factors in the platform service studies [23,24]. In the studies related to digital healthcare industry apps, reliability, information character, system capability, design, and mobility are defined as service quality factors [25,26,27]. The service quality properties in the digital healthcare service are explained as reliability, operation easiness, safety, and accuracy as medical service feature factors and technical feature factors [12,28].



Based on these studies [13,29], the O2O platform service quality items were defined as location accuracy, context-based affordability, immediate connectivity, webrooming, economic easiness, perceived risks, and reliability. Yang et al. [30] emphasized consumer usefulness and explained it as immediate connectivity, context-based affordability, price fairness, and reliability. As a result of an integrated analysis of the studies, the critical service quality components of O2O platforms can be examined as context-based affordability, immediacy of connection, reliability, and safety (see Table 1).



First, context-based affordability provides user-customized optimal information based on the user’s location information [31,32]. It is different from location character using only location information, and it is an activity in the mobile environment considering the consumer’s situation and movement path [33,34]. Therefore, context-based affordability can be defined as a concept considering all situations of a user, which belongs to mobile service, and the user’s location.



Second, the immediacy of connection can be explained as ubiquitous connectivity, namely receiving information by connecting to the Internet immediately at a necessary time, such as information services [35]. It is the facility to search and purchase products or services immediately connecting, not restricted by time and place [36]. In the case of platform service, connectivity that can be connected to online service without a problem with just a mobile-based communication device, such as smart devices used by individuals, becomes a critical satisfaction factor [37,38,39].



Third, the exchange process within service use or consumption activity is established when a company shows belief or trust with reliability and sincerity [40]. Reliability is essential in the e-service environment, where uncertainties are very high [41,42]. Faust et al. [43] asserted that reliability is a crucial service property and that reliability increases repurchasing intention.



Fourth, safety is essential in the medical service connected to consumers’ health and treatment [44]. In using platform service, information outflow risk and security affect an intention to adopt products and services according to the collection of information, including personal information, health management, and medical records [45]. Celik [46] pointed out that anxiety felt from the possibility that one’s personal information may be abused in the position (location)-based use process can be connected to service use rejection.




2.2. Perceived Value of O2O Platform and Continuous Use Intention


The perceived value of service positively affects consumers’ service attitude or continuous use intention in general [47]. The O2O platform service should improve users’ perceived quality or value and service quality improvement to enhance service satisfaction and continuous use intention. I.M.Ishaq [48] explained that online service quality improves offline satisfaction through perceived benefits. Consequently, if consumers experience quality satisfaction from an O2O platform, they can be simultaneously satisfied with offline service beyond online service. The perceived value factor of O2O platform service can affect service satisfaction and use consolidation.



As Davis et al. [49] and Zeithaml [50] asserted, through a value-based adoption model (VAM), the perceived value in the digital technology-based environment is connected to technology adoption and users’ behavior reinforcement. When looking at previous studies on this, He and Li [51] insisted that perceived usefulness and easiness in the O2O platform service of e-commerce affect reuse intention. Akter et al. [52] presented that easiness works as an essential factor for use intention in a study for O2O platform expansion in the restaurant industry. Zhu [53] explained that the perceived convenience of beauty service O2O platform service affects repurchasing intention. Jeong and Song [54] presented a study in which the perceived usefulness and convenience of medical O2O platforms affect user satisfaction.



Davis et al. [49] presented two belief variables, use easiness and perceived usefulness, as central values affecting users’ information technology adoption and use intention. In conclusion, as presented above, such factors as context-based affordability, immediacy of connection, reliability, and safety affecting medical information O2O platform service quality affect users’ perceived usefulness or convenience of a platform, and continuous use intention can be revealed when the perceived usefulness and convenience are positive.



In this regard, the following hypotheses could be set. First, perceived usefulness means the degree of belief that service use is not problematic, and it can explain how easily the service can be used [55]; that is, a user’s total value perceived by using new technology can be useful [56], and usefulness awareness can become the foundation of behavioral selection. In the case of online market-based services based on technology such as platforms, usefulness can be a crucial factor for users’ adoption [55,57]. The following hypotheses were set based on the previous studies;



Hypothesis 1.

Context-based affordability among the medical information O2O platform service quality factors will have a positive (+) effect on perceived usefulness.





Hypothesis 2.

The immediacy of connection among the medical information O2O platform service quality factors will have a positive (+) effect on perceived usefulness.





Hypothesis 3.

Reliability among the medical information O2O platform service quality factors will have a positive (+) effect on perceived usefulness.





Hypothesis 4.

Safety among the medical information O2O platform service quality factors will have a positive (+) effect on perceived usefulness.





The perceived convenience means consumers’ use of services is convenient and straightforward [58]. When the convenience of service increases, the customer’s time and cost decrease, which improves perceived value [59]. Berry et al. [60] reported that service users’ conveniences are different, and service convenience improves by consumers’ high perception of convenience if the service user minimizes the cost of input efforts. Teo [61] stressed that convenience and promptness are essential because consumers tend to minimize time and cost when they use a service. Consumers’ perceived convenience of service strongly affects consumer value and satisfaction. In healthcare service platform use, consumers motivate to purchase services that can be easily accessible and conveniently usable in the online environment [62,63]. In conclusion, service quality factors of medical O2O platform service affect judging convenience among consumers’ perceived consumption value factors. The following hypotheses were set based on the previous studies;



Hypothesis 5.

Context-based affordability among the medical information O2O platform service quality factors will have a positive (+) effect on perceived convenience.





Hypothesis 6.

The immediacy of connection among the medical information O2O platform service quality factors will have a positive (+) effect on perceived convenience.





Hypothesis 7.

Reliability among the medical information O2O platform service quality factors will have a positive (+) effect on perceived convenience.





Hypothesis 8.

Safety among the medical information O2O platform service quality factors will have a positive (+) effect on perceived convenience.





Ozturk et al. [58] confirmed that use easiness and convenience affect adoption intention and behavioral intention by studying consumers’ adoption process on information technology and system. Lai and Liew [64] asserted that perceived convenience has a positive effect on consumer behaviors. Choi and Choi [65] explained that perceived values such as perceived usefulness and convenience affect service satisfaction and voluntary behavioral intention. Studies on digital healthcare or health information platforms commonly present that perceived usefulness and convenience positively affect users’ use intention [66,67,68]. Based on the previous studies, this study set the following hypotheses that the perceived usefulness and convenience of the medical information O2O platform service will have a positive effect on continuous use intention;



Hypothesis 9.

Perceived usefulness on the medical information O2O platform service quality factors will have a positive (+) effect on continuous use intention.





Hypothesis 10.

Perceived convenience on the medical information O2O platform service quality factors will have a positive (+) effect on continuous use intention.







3. Research Method


3.1. Research Model


This study aimed to identify the effects of the medical information O2O platform service quality factors on user behaviors with the mediation of perceived usefulness and convenience. In context-based affordability, the immediacy of connection, reliability, and safety was set as the quality factors, which are independent variables, whereas the parameters were set as perceived usefulness and perceived convenience. Also, continuous use intention was set as a dependent variable. To this end, a research model was designed, centered on the hypotheses based on previous studies, as shown in Figure 1.




3.2. Measurement Variables and Data Collection


A questionnaire survey was carried out to collect data to analyze the model, the questions were composed through previous studies, as shown in Figure 1, and manipulated variables of the components for the questions were defined based on the references (see Table 2).



When looking at the manipulated definition of the variables used for the questionnaire survey, the context-based affordability in this study means that close medical institutions are searched in connection with the consumer’s current location and informing treatment waiting situation and that the service is stably operated. The immediacy of connection means an appointment with a doctor can be made by immediately connecting if a user has a smart device. Reliability means that the information and medical institution information provided by a medical information O2O platform can be trusted. Safety means personal information is safely managed without being disclosed.



Perceived usefulness, a parameter affected by the factors, means that users see its usefulness and find the medical information O2O platform worthwhile. Perceived convenience means the use of easiness as a concept measuring an easy operation method and how much easy it is to become familiar with the medical information O2O platform. Continuous use intention examines whether an O2O platform is used frequently and can be recommended to acquaintances and if an intention to use it continuously exists in the case of using a medical institution.



The variables defined in this way are the questions of the questionnaire, and a total of 21 questions are offered. Based on the previous research of Pierce et al. [31] and Russell and Greenhalgh [32], this study formed three questions for the factor ‘context-based affordability’. To build the three questions of ‘immediacy of connection’ we used the literatures by Perez-Vega et al. [37], Tucker and Lavis [38] and Riapina [39]. We used the studies by Kim and Frangopol [41], and Chen et al. [42] for the questions of ‘reliability’. The three questions on the ‘safety’ variable of the medical information O2O platform service quality were designed by the previous studies of Jeeradist et al. [45] and Celik [46]. To design the questions we used the studies of He and Li [51], Akter et al. [52] and Zhu et al. [53] for ‘perceived usefulness’, Berry et al. [60], Teo et al. [61], Lai and Liew [62] for ‘perceived convenience’, and Lee et al. [69] and Xin Ding et al. [70] for ‘continuous use intention’.



The online survey was conducted through random samples for users of ‘gooddoc’ and ‘ddocdoc’, which are medical information O2O platforms in Korea. The survey was conducted for 20 days from 1 March 2022 to 20 March 2022. A total of 380 surveys were collected, and 359 surveys were analyzed, excluding those that were faithfully answered. Frequency analysis, validity and reliability analysis, and structural equation model analysis were performed using SPSS v.22 and AMOS v.22 programs.




3.3. Demographic Information of the Data


As shown in Table 3, as for the gender ratio of the respondents, males were 47.4%, and females were 52.6%, so an almost even gender ratio distribution was shown. Regarding age, respondents in their 30s and 40s took up 53.8% and 35.8%, respectively, so the respondents in their 30 and 40s took up most of the subjects. Regarding the education level, the respondents who enrolled in or graduated from university were 69.4%, those who graduated from high school were 20.5%, and those enrolled in or graduated from graduate school were 10.1%, respectively.. As for the use period of the medical information platform, users with less than one year took up 67.6%, and those with one year to less than 3 years took up 32.4%.





4. Results


4.1. Analysis Results of Reliability and Validity


The analysis results of reliability and convergent validity of the measurement model, as shown in Table 4, were good. Based on 0.7 and higher composite reliability index of the structural equation measurement model, internal consistency reliability and convergent validity were verified through factor loading, Cronbach α, and complex reliability indices. All factor loadings were between 0.772 and 0.977, which were in line with the standard. Internal reliability was between 0.857 and 0.953, so significance was ensured. Because the t-value was 15.0 and higher, statistical significance could be confirmed. AVE was 0.666 to 0.870, and Cronbach α was 0.859~0.952; therefore, convergent validity was secured. As a result of an analysis of the measurement model fit, χ²(df) was 612.91 and χ²/degree of freedom was 3.648. Goodness-of-Fit-Index (GFI) was 0.849, Adjusted Goodness-of-Fit-Index (AGFI) was 0.792, Normal Fit Index (NFI) was 0.908, and Root Mean Square Error of Approximation (RMSEA) was 0.088. Consequently, the component values of the fit of the measurement model were statistically very significant.



As a result of an analysis on the AVE and CR values between potential variables in this study, each potential variable’s square root of AVE was larger than correlation coefficients between the potential variables, so it was ascertained that discriminant validity was obtained (see Table 5).




4.2. Analysis Results of Structural Model


As presented in Table 6 and as a result of the analysis of structural model fit, χ2(p) was 523.599 (0.000) and χ2 /degree of freedom was 3.117. Goodness-of-Fit-Index (GFI) value was 0.872, Normal Fit Index (NFI) 0.921, Adjusted Goodness-of-Fit-Index (AGFI) 0.872, Root Mean Square residual (RMR) 0.026, and Root Mean Square Error of Approximation (RMSEA) 0.078. Therefore, fair component values were significant. Although not affected by the samples, the comparative fit index (CFI) indicating the model’s explanation power was 0.945, and Tucker-Lewis Index (TLI) judging the structural model’s explanation power was 0.931; therefore, the basic model was analyzed to be suitable.



As shown in Table 6 and as a result of hypotheses verification through a path analysis of the structural equation model, 3 out of 10 hypotheses were rejected. Among the medical information factors, the O2O platform service quality components are context-based affordability (5.051, p < 0.001), immediacy of connection (10.102, p < 0.001), and safety (5.512, p < 0.001), which showed a positive (+) effect on the perceived usefulness. Meanwhile, reliability was rejected; therefore, it did not affect the perceived usefulness. Context-based affordability (7.218, p < 0.001) and immediacy of connection (5.993, p < 0.001) had a positive (+) effect on the perceived convenience, and reliability and safety did not. Perceived usefulness (3.238, p < 0.001) and perceived convenience (3.893, p < 0.001) had a positive (+) effect on the continuous use intention and, thus, they were adopted.




4.3. Mediated Effect


As shown in Table 7, this study drew direct, indirect, and total effects using a bootstrapping method to verify the significance of indirect effects. Like the path analysis result above, context-based affordability was confirmed to affect continuous use intention with the mediation of perceived usefulness (0.059, p < 0.05) and perceived convenience (0.123, p < 0.01). In terms of immediacy of connection, a mediated effect was shown on the continuous use intention by the perceived usefulness (0.142, p < 0.05) and the perceived convenience (0.112, p < 0.05). Meanwhile, a mediated effect was not shown on the perceived usefulness and convenience by reliability in user behaviors. As for safety, a mediated effect of perceived usefulness (0.064, p < 0.05) was confirmed on the continuous use intention, but a mediated effect was not revealed by the perceived convenience on the continuous use intention.





5. Discussions


This study defined the medical information O2O platform service quality components as four factors, namely context-based affordability, immediacy of connection, reliability, and safety. The study also analyzed the impact relations of the factors on continuous use intention with the mediation of perceived usefulness and perceived convenience. The following analysis results could be drawn;



First, reliability did not affect perceived usefulness and perceived convenience. Safety did not affect perceived convenience. As Choi and Choi [65] insisted, reliability is an essential property in an online transaction, and it is a conflicting result of a study result that reliability increases customers’ repurchasing intention. Moon and Armstrong [71,72] emphasized that reliability is the most significant factor affecting customer satisfaction. Because of medical service features, medical personnel’s knowledge, function, and experience are pivotal factors for the formation of reliability and satisfaction. In many previous studies dealing with reliability in the medical sector, reliability is explained as affecting use intention and behavior [73,74].



On the contrary, reliability did not significantly affect perceived usefulness and convenience in this study’s medical information O2O platform service. The result can be connected to the result that the physical environmental quality that a medical institution maintains at a certain level does not significantly affect customer satisfaction and reliability, as Yang et al. [30] and Pan et al. [75] stated. Reliability in the medical O2O platform, unlike the medical service researched based on existing offline service, means reliability on a platform handling medical appointments or information offering. For this reason, the sensitivity or importance of reliability may be lower.



As Tsai et al. [76] mentioned, reliability in the app service is based on technology and service result accuracy, rather than the meaning of reliability on service content or quality. Reliability in the medical information O2O app does not mean reliability on medical quality, such as medical personnel, medical institution, and treatment level to consumers. Although the app is a medical service, it is confirmed to be connected to technical evaluation factors on the app used. Consequently, it was ascertained that there is a need to consider technical and contextual service quality reinforcement in the platform or online service handling medical services like the platforms in such industries as accommodation and restaurants.



Second, personal information management and outflow safety significantly affected perceived usefulness but did not affect perceived convenience. This reveals that consumers do not connect personal information protection and exposure risk with convenience in using online services related to medical information. Safety of medical information O2O platform is recognized as usefulness-based service value by the users, and the safety can affect continuous use intention when service usefulness is perceived in terms of safety.



As Celik [46] pointed out, security among the app service quality factors is insignificant in terms of the effect on consumer satisfaction. The reason can be that the safety or security issue is not emerging as a considerable issue to mobile-based platform users, as the ‘Privacy Protect Act’ is reinforced worldwide and the security system for app service use is consolidated. If the inconvenience of app use is not high due to the security and information protection problem, consumers tend not to connect platform service safety with user convenience [52,56]. From this aspect, it can be confirmed that service quality factors affect perceived usefulness rather than convenience in the case of medical information O2O platform service.



Lastly, among the medical information O2O platform service quality components, the immediacy of connection strongly affects consumers’ perception of convenience and usefulness. Service quality standards differ according to application service nature and use purpose [48,51]. Because a medical information platform is a service linked with medical treatment activities, the immediacy of connection can emerge as significant. In the case of medical treatment, an emergency can be requested.



In many cases, offline medical institutions are designated rather than selected. Due to the feature, the issue of service being connected to the place and time that a consumer picks can be a crucial factor to users in using medical information platforms. Zhang and Wang [26] mentioned that features that can immediately handle distance and time when an emergency occurs become the most essential medical service factor [12,77]. In conclusion, the highest priority can be placed on the immediacy of the connection factor to users, namely the appointment with a doctor and connection service to the offline medical system in the medical information O2O platform service.




6. Conclusions


6.1. Research Implications


Since the COVID-19 pandemic and the reinforcement of the O2O platform service in various industries, studies on consumers and marketing have been actively performed. However, studies on the medical information O2O platform service are lacking. This study is meaningful in that it emphasizes the importance of the medical information O2O platform, defines specific service quality factors and empirical study results, and relates the effects of the service quality factors on consumers’ perceived value and use intention. Based on these, the following implications can be presented.



In the academic approach this research is significant in that the context-based affordability and immediacy of connection were analyzed as essential factors in the medical information O2O platforms. Medical information O2O platform services have recently begun to spread. Accordingly, the usability of commercial platforms is being studied in various aspects but research on market and customer usability on medical service-based platforms is still insufficient. Therefore, this study is significant because the factors influencing the use and sustainability of the medical information platform were empirically presented. In particular, it found that the O2O platform service is the most important factor in the medical service market. Accordingly, it was confirmed that the speed of access services is more important than anything else in medical platform services, unlike other platform services.



This research also confirmed the conclusion of previous studies that perceived usefulness and convenience significantly affect use behaviors. This result suggests that developing a medical information system that can more conveniently and usefully provide an individual’s health information management and retention for a healthy life can be considered by proposing a new method to use the medical information more from the consumers’ perspective. Beyond the service at startups-based medical information provision, if the medical service institutions relying on existing offline services develop various contents and services using the medical information they have and carry out app services, they can be connected to business expansion in the medical sector.



In the managerial approach this study’s results showed that reliability was not significant because it is inherent. It was confirmed that reliability does not affect perceived usefulness and perceived convenience in terms of the feature of the medical information O2O platform, not a study targeting medical institutions. The focus of the medical service platform management should be placed on the maximum expansion of the number of medical institutions that consumers can use through a medical information O2O platform rather than the medical institution’s reliability verification offered from the medical information O2O platform. There is also a need to consider reliability and consumers’ loyalty to minimize technical errors of platforms connected on and offline.




6.2. Research Limitations and Future Plans


This study has the following limitations. First, this study targeted two leading Korean medical information O2O platform users. Although the two platforms may have representativeness, as the users take up quite a large portion of the medical information O2O platform users, compared to the total Korean population, the available medical institutions can be limited. As only the features of consumers using the Korean medical service market are reflected, there is a limitation in the generalization of the study results. Therefore, there is a need to expand to extensive medical information O2O platforms with more available medical institutions targeting significant countries.



Second, this study has a limitation in that features of the medical information O2O platform services have not been diversely reflected because the medical information O2O platform service quality factors were defined as context-based affordability, immediacy of connection, reliability, and safety. A further study empirically discussing use behaviors can be performed by discovering various features of the medical information O2O platforms’ service factors. In addition, the scope of the study was limited for platform users to study the intention to continue using. However, in future studies, it will be possible to analyze the factors affecting the improvement of the intention and attitude of non-users through a study comparing the users of the medical information platform.



Finally, additional study is required regarding offline service quality factors of medical institutions used through the medical information O2O platforms and online service quality for the invigoration of the medical information O2O platforms. If the remote treatment domain becomes an issue due to COVID-19, a study on the relationship between the medical information O2O platforms and remote treatment platforms will be necessary.
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Figure 1. Research model. 
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Table 1. Components of medical sector O2O platform service quality.






Table 1. Components of medical sector O2O platform service quality.





	Components
	Details
	References





	Context-based

Affordability
	Offering user-customized optimal information considering all situations of service within the medical information platform
	Pierce et al. [31], Russell and Greenhalgh [32], Nalepa et al. [33], Nayak et al. [34]



	Immediacy of

Connection
	Connectivity based on mobile and online devices, not restricted by time and place within the medical information platform
	Faranda [35], Parise et al. [36],

Perez-Vega et al. [37], Tucker and Lavis [38], Riapina [39]



	Reliability
	Consumers trust the reliability and sincerity delivered by the medical information platform within the e-service environment
	Brun and Gross [40], Kim and Frangopol [41], Chen et al. [42], Faust et al. [43]



	Safety
	Degree of consumers’ safety consciousness on information outflow risk and security through the medical information platform
	Currie et al. [44], Jeeradist et al. [45],

Celik [46]
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Table 2. Variable definitions and measurement items.






Table 2. Variable definitions and measurement items.





	
Factors

	
Survey Items

	
References






	
Medical information O2O platform service quality

	
Context-based affordability

	

	(1)

	
If I use the medical app service, I can receive the information on the medical institution I want.




	(2)

	
If I use the medical app service, I can select a medical institution where treatment waiting time is not long.




	(3)

	
If I use the medical app service, I can receive helpful medical information in which I am interested.







	
Pierce et al. [31], Russell and Greehalgh [32],




	
Immediacy of connection

	

	(1)

	
I can use the medical app service freely on the move.




	(2)

	
I can immediately use the medical app on the move if I have a cellphone.




	(3)

	
If I use the medical app service, I can identify the operation information of medical institutions.







	
Perez-Vega et al. [37], Tucker and Lavis [38], Riapina [39]




	
Reliability

	

	(1)

	
The medical app service can be trusted.




	(2)

	
I can trust the information provided by the medical app service.




	(3)

	
I can trust the medical app service and select a medical institution.







	
Kim and Frangopol [41],

Chen et al. [42]




	
Safety

	

	(1)

	
Personal information will not be disclosed if I use the medical app service.




	(2)

	
When I use the medical app service, a third party will not identify my location information.




	(3)

	
When I use the medical app service, there will be no risk of being hacked externally.







	
Jeeradist et al. [45],

Celik [46]




	
Perceived usefulness

	

	(1)

	
The medical app that I use is beneficial.




	(2)

	
The medical app I use is helpful for an appointment with a doctor.




	(3)

	
The medical app that I use is worth using.







	
He and Li [51],

Akter et al. [52],

Zhu et al. [53]




	
Perceived convenience

	

	(1)

	
The appointment with a doctor through my medical app is simple.




	(2)

	
The medical app that I use is easy to use.




	(3)

	
I can easily check medical information through my medical app.







	
Berry et al. [60],

Teo et al. [61],

Lai and Liew [62]




	
Continuous use intention

	

	(1)

	
I frequently use the medical app that I currently have.




	(2)

	
I will recommend the medical app I currently use to acquaintances.




	(3)

	
I will continue using my current medical app.







	
Lee et al. [69],

Xin Ding et al. [70]
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Table 3. Demographic information of survey participants.
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Classification

	
Frequency

	
Percentage (%)






	
Gender

	
Male

	
164

	
47.4




	
Female

	
182

	
52.6




	
Total

	
346

	
100




	
Age

	
20–29

	
30

	
8.7




	
30–39

	
186

	
53.8




	
40–49

	
124

	
35.8




	
Over 50

	
6

	
1.7




	
Total

	
346

	
100




	
Education level

	
Graduated from high school

	
71

	
20.5




	
Enrolled in or graduated from university

	
240

	
69.4




	
Enrolled in or graduated from graduate school

	
35

	
10.1




	
Total

	
346

	
100




	
Use period of medical information O2O platform

	
Within the recent year

	
234

	
67.6




	
Within the last three years

	
112

	
32.4




	
Total

	
346

	
100
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Table 4. Results of reliability and convergent validity test.
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Variables

	
Items

	
Standardized Regression Weight

	
t-Value

	
CR

	
AVE

	
Cronbach α






	
Context-based affordability

	
CA1

	
0.942

	
-

	
0.942

	
0.845

	
0.942




	
CA2

	
0.913

	
29.557 ***




	
CA3

	
0.902

	
28.630 ***




	
Immediacy of connection

	
IC1

	
0.899

	
-

	
0.897

	
0.744

	
0.895




	
IC2

	
0.892

	
22.353 ***




	
IC3

	
0.792

	
18.571 ***




	
Reliability

	
RE1

	
0.840

	
-

	
0.925

	
0.805

	
0.921




	
RE2

	
0.958

	
23.569 ***




	
RE3

	
0.889

	
21.579 ***




	
Safety

	
SA1

	
0.881

	
-

	
0.953

	
0.870

	
0.952




	
SA2

	
0.977

	
30.193 ***




	
SA3

	
0.938

	
27.842 ***




	
Perceived usefulness

	
PU1

	
0.792

	
-

	
0.903

	
0.756

	
0.898




	
PU2

	
0.912

	
19.427 ***




	
PU3

	
0.900

	
19.131 ***




	
Perceived convenience

	
PC1

	
0.822

	
-

	
0.899

	
0.747

	
0.898




	
PC2

	
0.873

	
19.230 ***




	
PC3

	
0.897

	
19.860 ***




	
Continuous use intention

	
CUI1

	
0.832

	
-

	
0.857

	
0.666

	
0.859




	
CUI_2

	
0.843

	
16.461




	
CUI3

	
0.772

	
15.204








Measurement model fit: χ²(df) 612.91, χ²/degree of freedom 3.648, RMR 0.021, GFI 0.849, AGFI 0.792, NFI 0.908, TLI 0.913, CFI 0.931, RMSEA 0.088/*** p < 0.001.
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Table 5. Discriminant validity.






Table 5. Discriminant validity.















	Section
	CA
	IC
	RE
	SA
	PU
	PC
	CUI





	Context-based affordability (CA)
	0.919
	
	
	
	
	
	



	Immediacy of connection (IC)
	0.290 ***
	0.863
	
	
	
	
	



	Reliability (RE)
	0.257 ***
	0.377 ***
	0.897
	
	
	
	



	Safety (SA)
	0.083
	0.198 ***
	0.294 ***
	0.933
	
	
	



	Perceived usefulness (PU)
	0.381 ***
	0.615 ***
	0.376 ***
	0.346 ***
	0.869
	
	



	Perceived convenience (PC)
	0.478 ***
	0.437 ***
	0.297 ***
	0.107 *
	0.635 ***
	0.864
	



	Continuous use intention (CUI)
	0.212 ***
	0.272 ***
	0.346 ***
	0.274 ***
	0.413 ***
	0.445 ***
	0.816







The square root of AVE is shown in bold letters. /* p < 0.05 *** p < 0.001.
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Table 6. Results of hypothesis test.






Table 6. Results of hypothesis test.





	
Hypothesis (Path)

	
Standard Path Coefficient

	
t-Value

	
Status of Adoption

	
R2






	
H1

	
Context-based affordability→Perceived usefulness

	
0.223

	
5.051 ***

	
Adopted

	
0.574




	
H2

	
Immediacy of connection→Perceived usefulness

	
0.537

	
10.102 ***

	
Adopted




	
H3

	
Reliability→Perceived usefulness

	
0.047

	
0.992

	
Rejected




	
H4

	
Safety→Perceived usefulness

	
0.244

	
5.512 ***

	
Adopted




	
H5

	
Context-based affordability→Perceived convenience

	
0.383

	
7.218 ***

	
Adopted

	
0.400




	
H6

	
Immediacy of connection→Perceived convenience

	
0.349

	
5.993 ***

	
Adopted




	
H7

	
Reliability→Perceived convenience

	
0.072

	
1.273

	
Rejected




	
H8

	
Safety→Perceived convenience

	
0.018

	
0.370

	
Rejected




	
H9

	
Perceived usefulness→Continuous use intention

	
0.264

	
3.238 ***

	
Adopted

	
0.291




	
H10

	
Perceived convenience→Continuous use intention

	
0.320

	
3.893 ***

	
Adopted








Structural model fit: χ²(df) 523.599, χ²/degree of freedom 3.117, RMR 0.026, GFI 0.872, AGFI 0.824, NFI 0.921, TLI 0.931, CFI 0.945, RMSEA 0.078/*** p < 0.001.
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Table 7. Results of mediated effect.






Table 7. Results of mediated effect.





	
Dependent Variable

	
Explanatory Variable

	
Direct

Effect

	
Indirect Effect

	
Total Effect






	
Context-based affordability

	
Perceived usefulness

	
0.223 ***

	

	
0.223




	
Perceived convenience

	
0.383 ***

	

	
0.383




	
Perceived usefulness→Continuous use intention

	

	
0.059 *

	
0.059




	
Perceived convenience→Continuous use intention

	

	
0.123 **

	
0.123




	
Immediacy of connection

	
Perceived usefulness

	
0.537 ***

	

	
0.537




	
Perceived convenience

	
0.349 ***

	

	
0.349




	
Perceived usefulness→Continuous use intention

	

	
0.142 *

	
0.142




	
Perceived convenience→Continuous use intention

	

	
0.112 *

	
0.112




	
Reliability

	
Perceived usefulness

	
0.047

	

	
0.047




	
Perceived convenience

	
0.072

	

	
0.072




	
Perceived usefulness→Continuous use intention

	

	
0.013

	
0.013




	
Perceived convenience→Continuous use intention

	

	
0.023

	
0.023




	
Safety

	
Perceived usefulness

	
0.244 ***

	

	
0.244




	
Perceived convenience

	
0.018

	

	
0.018




	
Perceived usefulness→Continuous use intention

	

	
0.064 *

	
0.064




	
Perceived convenience→Continuous use intention

	

	
0.006

	
0.006




	
Perceived usefulness

	
Continuous use intention

	
0.264 ***

	

	
0.264




	
Perceived convenience

	
Continuous use intention

	
0.320 ***

	

	
0.320








* p < 0.05 ** p < 0.01. *** p < 0.001.
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