

[image: image1]
Exploring the influence of Chinese online patient trust on telemedicine behavior: insights into perceived risk and behavior intention









 


	
	
ORIGINAL RESEARCH
published: 23 August 2024
doi: 10.3389/fpubh.2024.1415889








[image: image2]

Exploring the influence of Chinese online patient trust on telemedicine behavior: insights into perceived risk and behavior intention

Chang Liu*, Jiaqi Wang, Ran Chen and Wusi Zhou


School of Public Health Management, Hangzhou Normal University, Hangzhou, China

Edited by
 Wellington Pinheiro dos Santos, Federal University of Pernambuco, Brazil

Reviewed by
 Angelica Roncancio, University of Houston–Downtown, United States
 Elizabeth Ayangunna, Independent Researcher, Atlanta, United States
 Indira Karibayeva, Georgia Southern University, United States

*Correspondence
 Chang Liu, hzsflc@163.com 

Received 11 April 2024
 Accepted 08 August 2024
 Published 23 August 2024

Citation
 Liu C, Wang J, Chen R and Zhou W (2024) Exploring the influence of Chinese online patient trust on telemedicine behavior: insights into perceived risk and behavior intention. Front. Public Health 12:1415889. doi: 10.3389/fpubh.2024.1415889
 

As a supplement to medical services, telemedicine is of great significance to alleviate the shortage of health resources in China. Based on the traditional consumer behavior measurement model the Technology Acceptance Mode/Theory of Planned Behavior (TAM/TPB), this paper divides online patient trust into six dimensions: perceived risk, personal trust tendency, doctors’ credibility, hospitals’ credibility, websites’ credibility, and system guarantee. On this basis, a structural equation model (SEM) was used to explore the influence of each dimension of online patient trust on online patient intention, behavior choice, and pre-factors. A total of 582 valid questionnaires were distributed to selected patients with experience in using mobile healthcare services in the vicinity of hospitals and communities, as well as to users who shared their experiences in the discussion forums of mobile healthcare websites. The results show that online patient trust has a significant positive impact on telemedicine behavior intention selection, with a standardized path coefficient being as high as 0.866. Doctors’ credibility, system guarantee, and website credibility have significant positive effects on online patient trust, with standardized path coefficients of 0.401, 0.260, and 0.226, respectively. Hospital trustworthiness and personal trust propensity have no significant effect on online patient trust. Perceived risk has a significant negative effect on online patient trust, with a standardized path coefficient of −0.118. The research findings suggest that health departments and mobile healthcare providers can enhance mobile healthcare services by considering the patients’ perspectives, elevate their online trust levels, and foster a deeper understanding, safety consciousness, and confidence in telehealth services. On this basis, it can be concluded that only the participation of government, medical subjects, and online patients can effectively reduce perceived risks, improve perceived characteristics of online patients, enhance online patient trust, and promote the real willingness and behavior choice for online medical services, effectively improving the positive role of telemedicine in increasing health benefits to people.
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Introduction

In recent years, the aging of the population and chronic diseases have brought great new challenges to the field of health care in China, even as overall medical resources remain scarce and uneven distribution still exists. Issues also exist for service efficiency and accessibility. The nearly one-fifth of the world’s population that live in China are limited to less than 2% of global medical resources, and high-quality medical resources are mostly concentrated in the more developed Eastern and urban areas (1). The Chinese government and society have been closely monitoring the development of telemedicine and exploring effective solutions to address the issue of uneven distribution of high-quality medical resources by utilizing new technological means. Since the 1990s, the rapid development of telemedicine in China has been promoted by continuous growth in the demand for telemedicine services. However, at present, telemedicine in China is not fully reflected in law and administrative systems and regulated at the national level; moreover, management is insufficient, some doctors have a one-sided understanding of telemedicine, and both doctors and patients have insufficient understanding of telemedicine. This situation makes it difficult to effectively address the demand for health services from a population experiencing aging and increased chronic diseases but also increased birth rates. Therefore, this study sets out to explore the impact of online patient trust on medical service use, in order to develop ways to promote online patient trust and telemedicine behavior intentions to meet the growing need of Chinese residents.

With the development of network communication technology and computer technology in China, the affordances of telemedicine have been continuously enriched, its advantages have become increasingly prominent, and it has ushered in major development opportunities. According to the World Health Organization, 2020–2030 may be the decade in which digital technology reshapes the health care system, and the telemedicine industry is accelerating. According to a survey by the China Internet Network Information Center (CNNIC), as of December 2020, the number of netizens in China has reached 989 million; among them, 99.7% use mobile phones to access the Internet; and 215 million are online medical users, or 21.7% of the total (1). However, these netizens will also face various risks when using telemedicine, such as perceived risk, credit crisis, institutional risk, and so on. This means it is urgent to cultivate awareness, security awareness, and confidence in telemedicine services and promote the development of a diversified telemedicine industry. Network risk aggravates the negative perception of medical consumers and reduces people’s trust in telemedicine. The research shows that trust increases with income and education (2); as an informal system, trust is recognized as an important social capital and is influenced by regional economic growth and social progress (3). In an environment of greater trust, people are more abiding by the values of honesty and trustworthiness, which in turn reduces risk (1). Some scholars have discussed this issue in the context of e-commerce, where risk mostly refers to the uncertainty of asset security and privacy exposure. Empirical research in that context shows that psychological risk has no significant impact on users’ willingness to use (4). It is worth considering that the vigorous development of mass consumption online platforms and the enthusiastic participation of ordinary users who lack purchasing experience and background knowledge contradict the existing research conclusions. At the same time, perceived network insecurity and reduced consumer participation do not fully support the relevant research conclusions (5). Some sellers or suppliers do not fully assess risks for demanders, and tend to ignore the impact of psychological and emotional risks (6, 7).

In addition, the model of technology acceptance (TAM) and the theory of planned behavior (TPB) effectively explain consumer adoption behavior. In 1989, Davis applied rational behavior theory to propose a model for studying users’ acceptance of information systems, which became known as the Technology Acceptance Model (TAM). TAM seeks to explain the adoption of new technologies by individuals, identifying perceived ease of use and perceived usefulness as key determinants of IT adoption. Building on this foundation, TPB incorporates subjective norms and perceived behavioral control, offering a more comprehensive explanation and prediction of individuals’ behavioral strategy choices. But some behavior models only explore the independent influence of trust or risk on behavior, and only confirm that the brand trust of a product or service has a significant positive effect on its extended use, and perceived risk factors are not considered. Only some behavior models discuss the indirect effect of trust on behavior through perceived risk (8).

Up to now, the research on trust degree in telemedicine is still a blank. There is no systematic research on how main factors such as institutional security, hospital, doctor, and website affect individual trust tendency and perceived risk in telemedicine online patients and determine their behavior intention.

Based on an integration model of TAM and TPB, this paper selects online patients as the research object, discusses the hierarchical relationship between the prepositional factors in TAM/TPB and the perception of risk and trust after subdividing the special risk dimension, further establishes the medical service behavior intention model affecting online patients, provides a theoretical basis for rapid and sustainable development of telemedicine in the future, and provides a theoretical basis and practical guidance for medical institutions, governments, and third-party service platforms to understand online patients’ risk perception, consumption confidence, and risk avoidance measures. To sum up, this paper defines the concept of trust in telemedicine, considers that trust is born of risk and exists together with it, and validates this model in the following hypotheses. The remaining parts of this paper are arranged as follows: Next, based on the review of the relevant literature, we put forward the theoretical model and research assumptions. Then, we introduce the research methods, including questionnaire design, sample data collection, and model testing. Finally, we draw conclusions and make policy recommendations.



Theoretical model

In the absence of risk protection for online platforms, in order to ensure the desired effect, trust plays a good substitute role (9). Online trust is defined as an expected judgment and psychological state in which people believe that some other person will not act against them in an online environment (10). In the new business form of telemedicine, this paper holds that existing general online trust research results or those from different realms are applicable to online patient trust research. We simplified the Shankar Online Trust Model to create a conceptual model consisting of three parts: antecedents of trust, online trust (itself), and trust outcomes, as shown in Figure 1 (11). The online trust model mainly analyzes the relationship between online trust factors, online trust performance, and online trust behavior. The online trust model primarily examines the factors that engender online trust, the factors influencing online trust’s manifestations, and the outcomes of online trust, as well as their interrelationships.

[image: Figure 1]

FIGURE 1
 Online trust research framework.


The configuration of various variables primarily relies on the online trust model and perceived risk theory, aligned with the unique characteristics of mobile medical services. The determinants of patients’ online trust are categorized into four dimensions: subjective factors, objective factors, third-party factors, and additional factors. Subjective factors encompass the patient’s individual trust propensity; Objective factors include the credibility of websites, hospitals, and doctors; Third-party factors refer to the relevant regulatory frameworks for mobile healthcare services; Additional factors are the perceived risks by patients. Online trust factors in Figure 1 are usually divided into factors for consumers, websites, businesses, and third parties. A trust relationship is essentially mutual. Generally, the research on trust subjects (trusters) in telemedicine involves patients and medical service providers. Most research on the definition of physician–patient trust is also done from a patient’s perspective, and online patient trust is generally seen as patients’ confidence in their physician’s ability to care and to put the patient’s interests first (12). As for trust objects [(non-)trusted entities], online patient trust can be divided into patients’ trust in medical institutions and trust between patients and doctors (13). Online patient trust can have an impact on health outcomes, etc. (14), and has important implications for the harmony of patients’ health behaviors. This paper adopts the Davis Technology Acceptance Model (TAM) (15), and focuses on the joint effect of three main influencing factors—perceived risk, personal trust tendency, and medical issue—on online patient trust and behavior. Ajzen’s Theory of Planned Behavior (TPB) (16) emphasizes that behavioral intentions are determined by variables other than the perceived behavioral attitudes of online patients. Focusing on these topics, scholars have shown that several models have some explanatory power when applied separately, but there are obvious deficiencies in each model, and the integrated interpretation significantly improves explanatory power (17).

TAM and TPB models have been widely used to study the purchasing behavior of consumers in various fields. As online consumers become familiar with the business environment of online platforms, the assumption that perceived risk affects trust has been put forward (18). Based on the uncertainty of internet transactions and the importance of consumers’ psychological risk expectations, more and more scholars have explored the impact of pre-factors on trust with perceived risk as an intermediary, to comprehensively consider the relationship between risk, trust, and consumer behavior. Some scholars have expanded their research in the field of e-commerce, applying TAM models widely to Internet service platforms and using PLS methods to demonstrate that consumer perception significantly affects behavioral intention to receive online services (19). Others have incorporated TAM, perceived risk, and trust into their research framework to explore the relationship among these factors; the results have shown that the reduction of perceived risk can quickly establish consumers’ trust in online services and indirectly affect trust through the intermediary of perceived risk (20). Other researchers have divided perceived risk into several types, such as operational risk, psychological risk, and social risk, to study the impact of trust (21).

To sum up, first, there are more effective in reducing online patient risk perception and enhancing online patient willingness. Based on this logic, perceived risk, personal trust tendency, online medical service providers, and policy environment are selected as the key pre-variables that affect online patient trust intention. Moreover, we analyze the influence of different dimensions of risk on online patient behavior in telemedicine services. Second, although the TAM and TPB models have been revised step by step in the existing literature, there has been no careful examination of whether there is any progressive logical relationship between the theories. Third, perceived risk only appears in a single dimension in many literatures, but this research posits that perceived risk is a multidimensional concept and should be refined according to the special attributes of the research objects. Therefore, from the perspective of online consumers, the perceived characteristics of telemedicine are more effective in reducing online patient risk perception and enhancing online patient willingness. Based on this logic, perceived risk, personal trust tendency, online medical service providers, and policy environment are selected as the key pre-variables that affect online patient trust intention. Moreover, we analyze the influence of different dimensions of risk on trust, and finally elaborate a model of online patient trust, medical service subject behavior, and institutional guarantee model. This study model is shown in Figure 2.
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FIGURE 2
 Research model.




Research hypotheses


Online patient trust and behavioral intention

From a sociological point of view, trust is usually interpreted as an intention to act or as an act per se that reflects one party’s belief that the other party’s behavior is trustworthy or will not result in loss. Trust is an important factor in building long-term, stable trading relationships and has a significant positive impact on individual consumer behavior (18, 22). There is a positive correlation between trust and behavioral intention from the perspective of e-commerce, which has not been verified in telemedicine studies; with this in mind the following hypothesis is proposed:


H1: Online patient trust has a positive effect on medical behavior intention.
 



Risk perception and online patient trust

As one of the basic characteristics of trust, online patients’ perceived risk usually affects their behavior intention, together with trust. Trust reflects whether consumers believe in each other’s internal tendencies, and is based on experience and the formation of a general psychological tendency to rely on others (23). Empirical studies show a negative correlation between perceived risk and online consumer trust (24, 25). At present, scholars in China, where this study is set, and internationally have studied the dimensions of perceived risk by identifying specific types of risk pertaining to different research objects in specific situations. Jacoby and Kaplan divided consumers’ perceived risk into the following: financial risk, functional risk, physical risk, psychosocial risk, and social risk (26). Stone and Gronhaug verified the existence of six risk dimensions: financial, performance, physical, psychological, social and time, with 88.8% explanatory power to overall perceived risk (27). At the same time, the roles of price equity and environmental concerns in the perception of environmental knowledge and ecological awareness between consumer behavior have a certain impact on institutional security (28). Yang et al. clearly defined perceived risk types as economic, functional, security, time, privacy, social, service, and psychological risks (29).

Based on the relevant research, this paper believes that a certain dimension can indeed partially reflect the overall perceived risk, and it is included in the set of perceived risk dimensions. Then, according to telemedicine characteristics and service behavior, a few mismatched types in the dimension set are eliminated, and special risk dimensions are added. Finally, with reference to Lee et al. on the moderating effect of perceived risk on the relationship between fashion consumption motivation and purchase intention (30) and to the dynamic formation mechanism of perceived risk in multi-stage decision-making (31), we will directly ask consumers about their risk perception and determine the five perceived risks suitable for telemedicine: security, privacy, social, psychological, and time. Then, we conduct principal component analysis on the finalized risk set and extract two factors—reliability risk and institutional guarantee—to examine their relationships with trust. Among these, credibility risk reflects online patients’ assessment of potential risk possibility according to their subjective emotions, and it is easy to self-control and adjust the degree of perceived risk. System guarantee risk is different; it occurs generally due to changes in the external environment, resulting in greater financial or other loss risk for the medical treatment main body. In view of this, the following hypotheses are proposed:


H1a: Reducing perceived risk effectively increases online patient trust.

H1b: Doctor credibility helps increase online patient trust.

H1c: Hospital credibility effectively enhances online patient trust.

H1d: Website credibility effectively enhances online patient trust.

H1e: Personal trust tendencies effectively increase online patient trust.

H1f: Institutional guarantees effectively increase online patient trust.
 



Perception characteristics and trust based on TAM/TPB theory

Given the huge potential for growth in telemedicine usage, its emergence has provided some convenience and benefits to online patients. However, under the current buyer’s market conditions, in which consumers are in charge, online patients will perceive and value telemedicine based on their own personal trust tendencies, perceived risks, and institutional guarantees, which will profoundly affect online medical trust. According to the definition of perceived characteristics of TAM and TPB schools, perceived risk refers to online patients’ belief that the use of telemedicine can improve their health benefits, and personal trust tendency refers to online patients’ value judgments on the health benefits of new medical services, while the system guarantee reflects the influence of the external environment of telemedicine on the relevant medical service areas. Many studies on e-commerce show that consumer perception characteristics and trust are not independent of one another; perceived risk, personal trust tendency, and institutional guarantees will all impact trust (32). In view of this, the following six hypotheses are proposed:


H2a: Doctor credibility significantly affects perceived risk.

H2b: Institutional guarantee effectively reduces perceived risk.

H3a: Hospital credibility has a positive impact on doctor credibility.

H3b: Institutional guarantee effectively increases doctors’ credibility.

H4a: Website credibility has a positive impact on hospital credibility.

H4b: Institutional guarantee effectively increases the credibility of hospitals.
 

In previous research, consumers’ perceived characteristics and perceived risk are regarded as the same type of antecedents to study their combined influence on the intention of Internet users. In fact, for innovative Internet services, consumers make subjective assessments on the premise of self-perception, from which they derive perceived risks. Yang et al. responded to this point of view (20), proposing that online patients’ perceived risk and personal trust tendencies would negatively affect the overall perceived risk. So far, however, there is no relevant literature that considers the differential impact of consumer perception characteristics on different risk categories. Based on the above analysis, the following (sub-)hypotheses are put forward:


H5a: Doctor credibility has a positive impact on website credibility.

H5b: Perceived risk has a positive impact on website credibility.

H5c: Institutional guarantee effectively enhances website credibility.

H6: Website credibility has a positive effect on personal trust propensity.

H7: Personal trust tendency has positive influence on institutional security.
 




Methods


Questionnaire design

Inclusion criteria: (1) Over 18 years old without cognitive impairment; (2) Have experience using telemedicine. The sample size is determined by Kendall’s sample estimation method and is calculated at 10–20 times the total number of items in the questionnaire (33). Taking into account the potential for invalid questionnaires and increasing the sample size appropriately, a total of 600 questionnaires were distributed, with 590 being collected, representing a response rate of 98.3%. After discarding incomplete, haphazardly filled, or incorrectly completed questionnaires, a total of 582 valid questionnaires were received, achieving an effective response rate of 97%. The questionnaire is divided into two parts: The first part, with a total of 8 questions, is mainly on the general demographic characteristics of the respondents, their health status, and the frequency of telemedicine services used, such as: gender, age, education, marital status, occupation, whether suffering from chronic diseases, average daily online hours, and frequency of using mobile medical services. The second part, the Online Patient Trust Scale, has a total of 34 items (Table 1), measured from different aspects: personal trust propensity, website credibility, hospital credibility, doctor credibility, system security, perceived risk, online patient trust, and behavior intention, in all 8 variables. The questionnaire primarily comprises two sections: respondents’ basic information and an online patient trust scale. The scale design incorporates research from relevant scholars, and building on measurement items for specific variables from domestic and international literature, adjustments and modifications were made to align with the mobile healthcare context of this study, thereby ensuring the scale’s content validity. To validate the survey results, we consulted with relevant experts and made revisions prior to the official distribution of the questionnaire. This was followed by a small-sample pre-survey using the revised questionnaire. Data was collected using convenient sampling via both online and offline channels. Online research utilized the professional platform Wenjuanxing to distribute and collect questionnaires in the user forums of mainstream mobile medical websites. Offline research involved the team conducting surveys by intercepting residents in the vicinity of hospitals and communities. Prior to questionnaire distribution, respondents were asked whether they had any experience with mobile medical services; those responding affirmatively were then invited to complete the questionnaire on the spot.



TABLE 1 Latent variable structure and source.
[image: Table1]



Statistical analysis

Data were coded and entered in the database. The basic information for the valid sample (Table 2) was 303 males, accounting for 52.1%, while 44.8% of the respondents were 18–30 years old and those 51 years old and above accounted for 6.9%; moreover, 38.8% had a bachelor’s degree. Next, 56.9% were married; professions represented included enterprise employees, students, public institution staff, self-employed, farmers, service personnel, retirees, and other professional personnel. The number of respondents without chronic diseases is much larger than that of those with chronic diseases. The average daily Internet time is 1–3 h for 32% of respondents, a plurality, and 64.9% of patients used telemedicine services once every 2 months or more. It is obvious that most of the patients use telemedicine services at the initial stage, which is in line with the current development of network medical services in China.



TABLE 2 Descriptive statistics of the sample (N = 582).
[image: Table2]

The total trust score is calculated by summing the scores of each item within the online patient trust dimension. The Shapiro–Wilk test reveals that the total trust score of online patients does not follow a normal distribution, as indicated by p < 0.05. However, the histogram shows that the total trust score of online patients follows a normal distribution with more scores in the middle and fewer on both sides, with no obvious extreme values. Therefore, a two-sample t-test was used to test for differences in binary variables such as gender and chronic disease status; One-way analysis of variance (ANOVA) was used to test for differences in multiple categorical variables such as age, education level, marital status, occupation, average daily internet usage, and frequency of mobile healthcare service usage. There is no significant difference in online patient trust based on gender, education level, occupation, presence of chronic diseases, and frequency of mobile healthcare service usage; Significant differences are observed in age, marital status, and average daily internet usage. Pairwise comparisons reveal that patients of different ages have different online trust scores (p < 0.05). Patients aged 31–40 have the highest online trust scores, followed by patients aged 41–50 and 18–30, while patients aged 51 and above have the lowest scores; The online trust scores of patients vary depending on their marital status (p < 0.05), with divorced patients scoring the highest; The difference in online trust scores among patients with different average daily internet usage hours was statistically significant (p < 0.05).

Thus, users tended to be relatively healthy and educated younger men working across a range of professions, with moderate internet and telemedicine use.




Research results and analysis


Descriptive statistics and correlation analysis

The TPB theoretical model primarily targets an individual’s behavioral intentions, comprising three variables: attitude, subjective norm, and perceived behavioral control. The TAM theoretical model primarily targets users’ acceptance of information technology, consisting of two variables: perceived usefulness and perceived ease of use. In the practical application of telemedicine, the TPB model is apt for explaining and predicting the behavioral intentions of online patients, whereas the TAM model is apt for explaining and predicting users’ acceptance of online medical information technology. Additionally, the TPB model also takes into account the influence of social pressure on individual behavioral intentions, thereby offering distinct advantages in explaining and predicting social behaviors like institutional safeguards. Trust propensity, perceived risk, institutional guarantee, credibility of doctor, hospital credibility, website credibility, and behavioral intention had significant correlations with online patient trust, indicating that further testing with the SEM is suitable (Table 3).



TABLE 3 Correlation coefficient of each variable in telemedicine trust dimension (N = 582).
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Reliability and validity test of the measurement model

First, SPSS22 was used to test the suitability of the eight dimensions of perceived risk by reducing the dimension of the dataset according to the principal components. The Kaiser–Meyer–Olkin (KMO) test value was 0.936 and the statistical value of Bartlett’s sphere test value was 0.000, which indicates that principal component analysis is feasible (39, 38, 41). Chi-square is 1038.956, and probability is 0.000.

Second, principal component analysis was performed and the following results were obtained (Tables 4, 5). The cumulative variance contribution rate of the six principal components extracted in Table 4 is 67.839%, which shows that the method has sufficient explanatory power. The first principal component in Table 3 is summarized as hospital credibility; the detailed factors are hospital visibility, service quality, patient response to demand, and hospital reputation. The second principal component is online patient trust, and the detailed factors are the quality of telemedicine services, reliability, and satisfaction of medical needs. The third component is website credibility. The fourth principal component is individual trust tendency. The fifth and sixth principal components are summarized as perceived risk, with detailed factors belonging to different measurement dimensions (Table 5).



TABLE 4 Total variance explained.
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TABLE 5 Rotating principal component matrix.
[image: Table5]

Third, based on the criterion that Cronbach’s α coefficient is greater than 0.7, widely used in academia (42–44), and then according to Churchill’s criterion that the overall correlation coefficient of that should not be less than 0.5 (45), the reliability of the model is tested. The results are shown in Table 4. The 8 dimensions of the model are behavioral intention, online patient trust, perceived risk, doctors’ credibility, institution guarantee, hospital credibility, website credibility, and personal trust tendency. The coefficients of Cronbach’s α were higher than 0.8 and the CITC value was higher than 0.7, indicating that the questionnaire had high reliability.

Finally, confirmatory factor analysis (CFA) is used to analyze the convergence validity of the measurement model. The structural model can be further evaluated only if the measurement model is moderately acceptable. The consolidated data (Table 6), the load of standardized factors in all dimensions, was more than 0.6 (STD.; column data in Table 4) and significant; the combined reliability (C.R. value) was more than 0.7, and the average AVE value was more than 0.5. All the above results met the Hair et al. and Fomell et al. validation criteria (46, 47): ① factor load greater than 0.5; ② combination reliability greater than 0.8; ③ average ANOVA extraction value greater than 0.5. Therefore, the model has good convergence validity. At the same time, SPSS exploratory factor analysis was used in this paper to verify whether a single factor could explain most of the variation. The calculated result was that the cumulative variance explained rate was 40.287%, which was less than the standard value of 50% without common method deviation.



TABLE 6 Reliability and convergent validity analysis of measurement model.
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Structural equation model analysis


Structural equation model overall fit moderate evaluation

Table 7 details the main fit indicators obtained from structural model testing. Compared with the recommended values given by the adaptation index, except GFI and NFI, which are very close to the reference index values, the fitting values of other adaptation indexes are all within the range of the reference index value.



TABLE 7 Matching index values of structural equation model.
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Test of research hypothesis

Based on the structural relationship between the latent variables and the estimated values of the normalized path coefficients, COV., and the hypothesis test results (Table 8), it can be seen that all the hypotheses have passed the significance test, and the path coefficients are significant at the confidence level α = 0.001. Actual model and path coefficients (Figure 2) are shown below.



TABLE 8 Hypothesis test results.
[image: Table8]



Analysis of perceived risk intermediary effect

In this paper, the Process Intermediate Test is applied to analyze and re-estimate the standard error and the trust interval of indirect effects using the Bootstrap technique, and the Prodclin2 indirect effects trust interval calculation procedure of MacKinnon is used to verify the mediation effect, get data validation results (Table 9). According to Bias-Corrected and Percentile results, the upper and lower intervals do not contain 0, and Z > 1.96 or Z = 1.96, that is, the criteria for determining the existence of indirect effects indicate the existence of total indirect effects of perceived risks; the data of MacKinnon Prodclin2 show that both online patient trust and personal trust have significant indirect effects on perceived risk.



TABLE 9 Total indirect effect report.
[image: Table9]





Discussion


Effects of telemedicine and perceived risk on online patient trust

First, online patient trust is the main factor affecting willingness to accept service; the path coefficient is as high as 0.925. This shows that when online patients finally make behavioral decisions, they are well judged by their own perception characteristics, and their trust in telemedicine is much higher than their awareness of online risk prevention. Online patients are more inclined to trust innovative things; especially, young people are more curious, and this can easily lead to telemedicine services. Doctors’ credibility, institutional guarantee, and website credibility have significant positive effects on online patient trust, and their path coefficients are 0.401, 0.260, and 0.226, respectively.

Second, empirical data show that perceived risk has a significant negative impact on online patient trust, with a path coefficient of −0.135. This shows that telemedicine’s service level and technical level are not mature, the behavior of online medical treatment tends to be more prudent, and rational, and the trust of online transactions is insufficient. This is consistent with the fact that trust has been incorporated into consumer behavior models in most related studies in recent years. This paper holds that perceived risk is the key to online patient trust: telemedicine market players need to take effective strategies to reduce risk perception, which will further improve online patient trust.

Finally, the data analysis results show that personal trust tendency and hospital credibility do not have a significant impact on online patients. This may be due to people’s lack of awareness of telemedicine, and fact that the credibility of hospitals mainly comes from offline medical treatment. In addition, each hospital does not engage sufficiently in publicity and promotion of its own image. This provides a theoretical basis for all actors in the medical system to encourage residents to actively participate in the implementation of telemedicine services by reasonable optimization and multi-party development, and to reduce network risks by enhancing the confidence of patients and hospitals in telemedicine, to promote a positive role for telemedicine in improving public health benefits.



Perceived characteristics of online patients can significantly reduce perceived risk

The test result data in Figure 3 show path coefficients of online patients’ doctor trust, and website trust of 0.386 and 0.219, respectively, (p < 0.01), and hospital trust is 0.031 (p = 0.578). This shows that telemedicine, as the main body of medical services, has made great progress in improving medical quality, brand awareness, and medical environment. The path coefficient of the impact of institutional support on online patients is 0.257 (p < 0.01), which indicates that the institutional support and supervision mechanism of telemedicine will be gradually improved with the establishment and improvement of the social security system. The functions of the relevant state regulatory departments have lagged or the lack of service standards has improved, and online patients and the general public have achieved some results in warning government departments. Personal trust tendency has a positive impact on online patient trust, and the path coefficient for institutional guarantee is 0.392 (p < 0.01), indicating that the construction of institutional guarantee has been continuously strengthened and that appropriate publicity and education of relevant systems should be carried out to better promote online patients’ trust. Therefore, the impact of institutional safeguards on perceived risk and personal trust propensity of online patients needs to be accurately understood in practice.

[image: Figure 3]

FIGURE 3
 Structural equation model and standardized path coefficient.




Consumer perceptions significantly increase online patient trust in telemedicine

The test results in Table 8 show that online patients have a high degree of trust in doctors, institutions, and websites, which shows that telemedicine, as the main body of medical services, has made great progress in improving medical quality, raising service awareness, promoting the progress of network technology, and improving the institution guarantee of the state. With the establishment and improvement of the social security system, the system guarantee and supervision mechanism for telemedicine will be gradually improved; the functions of the relevant state regulatory departments have lagged behind or service standards are missing, and online patients and the public have achieved certain results in warning government functional departments. Although personal trust tendency has no significant impact on online patient trust, it shows that system guarantee needs to be strengthened continuously, and promotion of and education in relevant systems should be carried out to better improve the perception characteristics of online patients and reduce the perception risks. Therefore, the impact of institutional safeguards on perceived risk and personal trust tendencies of online patients’ needs to be accurately grasped and strengthened in practice.



Study’s limitations and future outlook

Despite extensive literature review and robust theoretical backing, this study exhibits shortcomings in the questionnaire survey and analysis. These deficiencies merit further refinement in subsequent research.

1. This study employed questionnaires via both online and offline channels. Differences in trust levels of mobile healthcare services may exist between respondents from online and offline surveys, yet this study did not delve into a comprehensive analysis. Future research could undertake a comparative analysis of the online trust dynamics between these two groups and investigate potential variations in their influencing factors.

2. This study aims to enhance the utilization of mobile healthcare services, satisfy patients’ healthcare needs, and mitigate the challenges of accessing and affording medical care. Mobile healthcare services are particularly beneficial for the senior citizens and those with chronic illnesses, yet this research did not specifically focus on or differentiate between these groups. Consequently, future studies can employ the latest health governance theories to categorize participants and undertake comprehensive research on specific demographics like the senior citizens, chronic patients, and expectant mothers, thereby developing targeted strategies to enhance trust based on the unique characteristics of these user groups.




Conclusion and recommendations

Research findings indicate that the standardized factor loadings for majority of all dimensions presented in Table 4 are above 0.7 and exhibit significance; the composite reliability (C.R. values) exceed 0.7, and the average variance extraction (AVE values) are all greater than 0.5. In Table 6, the impact coefficients for doctor credibility, website credibility, hospital credibility, and institutional guarantee on online patient trust are 0.843, 0.692, 0.615, and 0.763, respectively, with p < 0.01, highlighting that trust in telemedicine services is crucial for online patient behavior choices. Perceived risk has a significant negative impact on online patients, and there is an urgent need to reduce the trust risk caused by environmental factors. In the development of telemedicine, hospital trust has no significant impact on online patients, and the public’s good image needs to be further improved. At the same time, personal trust propensity does not significantly increase online patient trust, and additional work is needed to establish sufficient public trust in telemedicine. Therefore, strengthening the construction of a multi-dimensional telemedicine trust system and enhancing the trust of online patients can effectively optimize the behavior intention of online telemedicine patients.

At present, telemedicine is an effective way to adjust the imbalance in the distribution of medical resources, speed up the construction of the grassroots medical and health system, and promote the equalization of medical services. It is an important part of the construction of health informatization. Because of their limited expertise and experience in telemedicine, online patients have a limited understanding of the costs, risks, and benefits of telemedicine services and related drugs. On the one hand, online patient trust mainly relies on subjective perceptions of one-sided evaluation to receive medical service information, and strengthens satisfaction with online medical care based on one’s own habitual, common-sense, and satisfaction cognition; on the other hand, online doctors and hospitals take advantage of their own medical service information and dominant power in pricing to carry out business regardless of the lack of relevant health knowledge of online patients under the circumstance of symmetric information, thus increasing the risk to online patients. Therefore, to protect the consumption of online patients, the government, medical institutions, and online patients should uphold the principle of good faith. In addition, online patients organically combine computer network communication technology with modern medicine through telemedicine to form an efficient medical service method, which plays a positive role in alleviating uneven distribution of medical resources, insufficient services in medical institutions, and medical expenses. Mitigation effects, for example, are like public health security crises such as the COVID-19 pandemic. Moreover, telemedicine has epoch-making value and significance for long-term public health governance and residents’ health benefits.

In summary, the TPB and TAM theory models are distinct frameworks with different focal points. In practical applications, we must choose the most suitable model based on research questions and data conditions to interpret and predict online patient trust. Additionally, we must be mindful of the model’s assumptions and limitations, avoiding overinterpretation and overapplication. As behavioral science and information technology continue to evolve, we anticipate the emergence and development of additional telemedicine theory models to more effectively explain and predict human online medical behavior and information technology acceptance.
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