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Abstract

:

The progress of new media has promoted the development of online health consultations. Previous research has investigated the impact of media richness on user satisfaction; however, little attention has been given to the mixed effects of the nesting of multiple media. The purpose of this study is to analyze the impact and differences of the use of single or mixed media on users’ perceived effect from the perspectives of social support and satisfaction by mining user reviews on online health platforms. The data were collected from a professional online psychological counseling platform. We collected data on 48,807 reviews from 11,694 users. Text annotation and sentiment analysis were then used to extract variable eigenvalues from the reviews. One-way analysis of variance (ANOVA) and hierarchical regression analysis were used for statistical analysis. The results show that mixed media with different richness has a significant impact on the users’ perceived effects. Among them, compared to “text + audio,” using “text + audio + video/face to face” can significantly improve the users’ perceived social support and satisfaction. However, compared to single medium, mixed media with higher richness may not necessarily achieve a better effect. We found that the inclusion of “video/face to face” mixed media significantly reduced the users’ perceived social support and satisfaction compared to text or audio use alone. These research results complement the blank media richness theory in the field of online health care and provide guidance for improving the personalized customization of online psychological counseling platforms.
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1. Introduction


1.1. Background


With the development of the Internet and the popularization of new media, Internet-based health consultation has been booming. An increasing number of users are seeking doctors and exchanging health information through network platforms [1]. Currently, online consultation has become the main way for users to seek health help. Compared to traditional offline outpatient services, users tend to think that online medical services can bring more convenience and choice [2].



The forms of doctor–patient communication on Internet health platforms have evolved over time. Early online consultation was mainly text-based real-time chat in which patients communicated health information with doctors by sending text or images [3]. In the process of text communication, limited content and a lack of timeliness were gradually revealed [4]. Therefore, as a medium with high timeliness, wide transmission, and strong communication, audio has been widely introduced [5]. To further enhance the social presence of online consultations, many doctors have recently introduced video features. The addition of visual information provides a new understanding of online health development and has attracted extensive research attention [6,7].



Although online communication media have attracted much attention from scholars in different fields, most of the literature has focused on factors that affect user choices (timeliness, multichannel communication prompts, language diversity, etc.) [8,9] and perceived effects (trust, communication efficiency, satisfaction, etc.) [10,11] in the case of a single medium. Few studies have focused on the users’ perceived effects under the mixed use of media with different richness. Moreover, from the perspective of media richness theory in the information systems research field, user output performance and continuous use behavior in online learning communities [8] and game communities dominate the research [12]. However, there is still a large research gap in the attitudes and perceptions of users in online health communities [13].



Under the development trends of refinement, customization, and individualization, information systems pay more attention to targeted research on specific populations and markets [14,15]. In the field of public health, mental health is an important topic [16]. On the one hand, mental illness represented by depression and insomnia can lead to very severe consequences, such as suicidal behavior [17,18]. On the other hand, compared to the treatment of physiological diseases such as cancer and liver disease through drugs, most mental illnesses can be improved and eradicated through professional consultation [19,20,21]. According to a definition by Barak et al., psychological counseling is an interactive process based on specific technical media (email, audio, video, forums, etc.) to establish contact between professional counselors and clients [22]. Therefore, patients with mental illness have higher requirements for the matching and interactivity of communication media when using network-based health services [23]. Finally, from the perspective of mental health caregivers, the use of technical media can help select and reduce admissions to a psychiatric urgent care service by circumscribing access to the most serious cases [20,24,25,26,27]. Based on the above reasons, we chose online mental health consultation as our research context.



In the past, the literature on the media behavior of patients with mental illnesses was mainly divided into two research directions. One is the study of user media selection and output performance under a single medium [28,29,30]. This type of research uses interviews to collect data. For example, Paul’s research pointed out that audio media has obvious advantages in quickly responding to patient needs [31]; Liu et al.’s research showed that text consultation is suitable for the expression of more complex emotions [32]. The other main research direction does not consider specific media attributes or analyze the impact of media richness on the users’ perceived value on the macro level [10,33,34]. Instead, this type of research uses questionnaires to collect data. For example, scholars such as Jorge distributed questionnaires in online communities, exploring the relationship between mobile technology and the perceived social support of depression patients [35]. According to the above literature review, we found that the current application of media richness theory in online psychological counseling lacks research on the mixed effects of media nesting. Regarding the influence of media on performance, most previous studies used cross-sectional data and lacked dynamic data and the continuous tracking of user media behavior.



Online user reviews contain a wealth of information that can help us understand user needs, emotional attitudes, and value perception [36,37,38]. At the same time, each review corresponds to a point in time and can reflect the changing process of the users’ mental states over a period of time, which is of great significance when studying user dynamic behavior choices and changes in perceived effects. For example, using online reviews, Ju et al. analyzed the factors affecting the continuous use of online health treatments by diabetic patients [39]. The research in this paper collects media selection and reviews feedback of users using online psychological counseling over a period of time and uses text analysis methods to determine perceived social support and emotional satisfaction from the review content as two factors to measure the perceived effect.




1.2. Research Question


Based on the current reality and theoretical background, this article uses the online mental health consulting community as the research scenario based on the content from online user reviews from the perspectives of social support and satisfaction. The article studies the impact and difference of using single or mixed media on the users’ perceived effects. There are two problems that are addressed:



Question 1: In network-based mental health consultation, how does the different richness of mixed media affect the user perceived effect?



Question 2: In network-based mental health consultation, what is the difference between the impact of a single medium or mixed media on the users’ perceived effects?



The research in this article provides new perspectives and new ideas for the research of media richness theory in the field of health. At the same time, it provides guidance for improving user recommendations on online psychological consulting platforms and personalized customized services.





2. Materials and Methods


2.1. Study Aim and Design


This research is based on the user review content from an online psychological consultation platform. Using the effective data of 11,694 users after screening, we analyzed the impact of using different richnesses of a single medium or mixed media on the user perceived effects, specifically from the perception of social support and satisfaction.



The research of this article is divided into two parts. In the first part, we conducted research on 4954 users who use mixed media. One-way analysis of variance (ANOVA) explores the influence of different richnesses of mixed media on the users’ perceived social support and satisfaction as well as the comparative relationship between different media combinations. In the second part, we examine the data of 6740 users using a single medium. Using text and audio media as benchmarks, we analyze the changes on the impact of user perceived social support and satisfaction after adding richer media.




2.2. Data Collection and Processing


The data of this study come from a professional Internet psychological counseling platform. The platform provides counseling services in four media (text, audio, video, and face-to-face) for psychological counseling clients. After the user accepts the psychological consultation, he can review and provide feedback on the personal page of the selected expert.



We collected all user reviews from 448 male consultants and 1437 female consultants from 2016 to early June 2021. After the preliminary deletion of duplicate values, we obtained 180,871 valid reviews. Specifically, we collected valid data tags, including reviewer avatar URL, reviewer nickname, review content, review time, and consultation method. For user privacy protection, the platform does not disclose user-related personal information or the specific process and content of the consultation. Therefore, our research is a combination of qualitative and quantitative analysis based on online reviews from the user perspective. This method of using online reviews to mine user opinions and attitudes has been proven to be feasible and effective [39,40].



The specific process of data processing is described as follows: We first classify users through two data tags, avatar URL, and nickname. This method of processing ensures that the users we screen are unique. Considering that the focus of this research is on mixed media usage behaviors under dynamic panel data, we then deleted users with only one review dataset among these users that were initially screened out. Finally, we sorted each review data of each user in the order of time from front to back to obtain the dynamic data of each user over a period of time. After a series of classifications and summary processing, we retained 48,807 valid review data points containing 11,694 independent users.




2.3. Variable Definition and Measurement


The variables involved in the research are sorted in Table 1. We choose the user perceived social support and satisfaction as indicators to measure the perceived effects and considered them separately. The specific variable measurement process is as follows:



2.3.1. Social Support


Social support refers to the help and support that people receive from all aspects of social networks [41]. Previous studies showed that perceived social support improves user trust [42] and well-being [10] in online communities and enhances the willingness to continue to use them [43]. Therefore, we choose information support and emotional support in social support as dependent variables to measure the user perceived effects. Information support refers to the content of the consultants providing professional knowledge, advice, and guidance in the service reflected in the review text; emotional support refers to the content of the consultants supporting the emotional expression of the client, providing empathy or companionship via the service reflected in the review text.



With reference Lu et al.’s text analysis method of online depression community user posts [44], we use keyword extraction to mark user reviews and to establish ordered categorical variables: “1” represents information support, “2” represents emotional support, and “3” represents both information and emotional support. Considering that each user has more than two review data points, in the subsequent statistical analysis, the result of the mean calculation is used as a measure of each user’s perceived social support. Note that psychological counseling is aimed at people with psychological discomfort or psychological obstacles with the help of professional psychological methods of counselors to achieve the effect of restoring psychological balance, improving adaptability, physical health, and mental health [45]. That is, in psychological counseling, the transfer of professional knowledge and the use of specific methods ultimately help clients to obtain better emotional counseling services. Therefore, when we perform orderly marking, the value of “emotional support” is higher than that of “information support.”




2.3.2. Satisfaction


Satisfaction refers to users’ psychological feelings and subjective evaluation of the quality of a relationship and is an important indicator that measures service quality and perceived effect [46]. For example, research by scholars such as Elena showed that patient satisfaction has a positive effect on strengthening the trust between doctors and patients and increasing the loyalty of using online health consultations [47]. Therefore, we take satisfaction as the second important factor to measure the perceived effect.



Since most of the user ratings in this article are 5 stars, it lacks reference value. According to the research experience of previous scholars, there is often a large difference between the real emotion of the score and the content of the review [36]. Therefore, we measure user satisfaction by calculating the sentiment score of the text from the user reviews. This article adopts the sentiment dictionary method. First, we look for emotional words in the emotional vocabulary, use each emotional word as a benchmark to find adverbs of degree, and multiply different weights according to the types of adverbs of degree to calculate the corresponding scores. The scores of each emotional word in the clause are then summed. Finally, the sentiment score is processed to prevent negative numbers from appearing [48]. Similar to perceived social support, in the subsequent statistical analysis, the result of the mean calculation is used as a measure of each user’s satisfaction.




2.3.3. Media Types and Mixed Media


Mixed media is defined relative to a single medium, which refers to the nested use of media with different richness. Media richness can be divided into different types according to the timeliness of feedback, channel scalability, and clue diversity [49]. On the basis of human research and the development of today’s media, according to the order of media richness from low to high [50], four types of mixed media with different richness are divided (Table 1). Among them, “low” (L) represents text consultation media (text/image), “medium” (M) represents audio consultation media (voice), and “high” (H) represents video or face-to-face consultation media (voice + vision).





2.4. Statistics


This article used two statistical analysis methods for two different research questions: one-way analysis of variance (ANOVA) and hierarchical regression analysis. The specific reasons and handling details of the selected methods are as follows:



2.4.1. One-way Analysis of Variance (ANOVA)


In the first part, our research aim is to verify whether mixed media with different richness will affect the users’ perceived effects. Therefore, we divided four different types of mixed media, and analyzed the impact on perceived social support and satisfaction separately. Figure 1 illustrates the research model of the first part.



The main principle of ANOVA is to test the significance of the difference in the mean of the dependent variable when only one factor is changing. Before using ANOVA for research, two important assumptions need to be met: (a) the dependent variable within each group must conform to the normal distribution, and (b) satisfy the condition of the homogeneity of variance. We used Shapiro–Wilk for the normality test. The results in Table 2 and Table 3 show that our data do not conform to the normal distribution (p < 0.05). The significance of the Levene variance homogeneity test is greater than 0.05 (Table 4), and it can be considered that the variance between the sample data is homogeneous. In this case, we did not choose the non-parametric test (Kruskal–Wallis test) to replace the ANOVA, mainly for two reasons: On the one hand, the studies of McDonald and many other scholars have shown that the results of ANOVA (parametric test) are not sensitive to the situation where normality is not satisfied [51,52], so normality conditions cannot be considered too much in practical applications. On the other hand, for large samples, benefiting from the central limit theorem, even if the data is not normal, the sample mean is always approximately normal [53]. Therefore, under the condition that the data sample size is large enough and the homogeneity of variance is satisfied, we ignore the unsatisfied factors of normality and still adopt ANOVA.



ANOVA includes three steps: First, perform a simple descriptive statistical analysis of the relevant variables and initially observe the differences in the mean of each group. Then, run the analysis of variance to observe whether the results show a significant difference (p-value) and use the effect size to study the magnitude of the difference in-depth (partial η2). Finally, we conduct a post-test to further clarify which groups are different if the results of the analysis of variance are significant. Because our data meet the homogeneity of variance and because the sample size of each group is different, we chose the Scheffe method for post hoc comparison [54] and analyzed the significance of the mean difference at the level of α = 0.05.



Using this method, it is not only possible to compare whether there is a difference in the mean values of the perceived social support and satisfaction under four different types of mixed modes, but to also judge whether there is a difference in the difference between before and after changes.




2.4.2. Hierarchical Regression Analysis


In the second part, our research aim is to compare the difference between the impact of single medium and mixed media on the user perceived effect. We selected four different types of media: two single media (“text” and “audio”) and two mixed media (“text + video/face-to-face” and “audio + video/face-to-face”) because the greater the difference in media richness, the easier it is to compare the difference in results.



Figure 2 illustrates the research model of the second part. The dependent variables are the average value of the perceived effect, which we calculated based on all the reviews of each user. The independent variables are the users’ perceived effect under the four different types of media that we have chosen. Perceived effects are calculated from the two perspectives of social support and satisfaction separately. Additionally, for each type of media that the user has not chosen, we uniformly mark the perceived social support and satisfaction as “0” (in the previous data processing, the two variables have been processed to prevent negative numbers and “0” from appearing).



We use the hierarchical regression method for verification. By gradually adding new variables on the basis of the previous variables, hierarchical regression can reflect the importance of each independent variable to the dependent variable (p-value) as well as the change of the prediction model (R2). In the process of hierarchical regression, first, we analyzed the impact of two single media (text and audio) on user perceived effect; then, we added two types of mixed media (“text + video/face-to-face” and “audio + video/face-to-face”), observing the changes in the model’s interpretation ability; finally, we further added a single medium (audio) and mixed media (audio + video/face-to-face) interaction terms, analyzing the significance level of the independent variables and the explanatory power of the final model. In order to avoid the multicollinearity problem from interfering with the research results of this article, we calculated the VIF value for verification and explanation.






3. Results


3.1. One-Way Analysis of Variance (ANOVA)


3.1.1. Impact of Mixed Media on Perceived Social Support


The descriptive statistics of perceived social support are listed in Table 5. We ran a one-way analysis of variance (ANOVA) on perceived social support. The results (Table 6) show that the use of mixed media with different richness has a significant impact on users’ perception of social support (F (3,4950) = 3.73, p < 0.05, η2 = 0.002). Furthermore, we made three comparisons of the four types of mixed media (as shown in Table 7). The results show that compared to the mixed media of “text + audio,” using “text + audio + video/face-to-face” can significantly improve users’ perceived social support (p < 0.05).




3.1.2. Impact of Mixed Media on Satisfaction


The descriptive statistics of satisfaction are shown in Table 8. We ran a one-way analysis of variance (ANOVA) on satisfaction. The results (Table 9) show that mixed media with different richness has a significant impact on user satisfaction (F (3,4950) = 5.97, p < 0.001, η2 = 0.004). Furthermore, we made three comparisons of the four types of mixed media (as shown in Table 10). The results show that compared to the mixed media of “text + audio” and “audio + video/face-to-face,” using “text + audio +video/face-to-face” can significantly improve user satisfaction (p < 0.01). In addition, the difference in satisfaction between “text + audio + video/face-to-face” and “audio + video/face-to-face” is higher than that of “text + audio.”



Overall, the results of the ANOVA show that for psychological counseling users who use mixed media, nested forms of media with different richness have a significant impact on users’ perceived social support and satisfaction. However, the difference is small. The effect on satisfaction (F (3,4950) = 5.97, p < 0.001, η2 = 0.004) is little higher than that of perceived social support (F (3,4950) = 3.73, p < 0.05, η2 = 0.002). In addition, under the media mix of “text + audio + video/face-to-face,” users’ perceived social support and satisfaction were significantly improved.





3.2. Hierarchical Regression Analysis


We use partial least squares (PLS) for multiple regression analysis. PLS can effectively solve the problem of multicollinearity in independent variables. Specifically, we analyzed the differences in user perceived effect under different rich media from two single media (“text” and “audio”) and two mixed media (“text + video/face-to-face” and “audio + video/face-to-face”). The descriptive statistical results of each variable are shown in Table 11. In the actual process, due to the multicollinearity between some variables, we obtained the regression results shown in Table 12 through analysis. In addition, the calculation results of VIF are shown in Table 13.



The results of Table 12 show that in Model 1 and Model 4, the perceived social support and satisfaction of text and audio both positively and significantly affect the average perceived effect during the entire consultation process. Among them, the perceived social support (β = 0.413, p < 0.001) and satisfaction (β = 0.461, p < 0.001) with audio media have more obvious influences.



Model 2 and Model 5 added video/face-to-face on the basis of text and audio, respectively. The results show that ➀ the user perceived effect of “text + video/face-to-face” has a significant negative correlation with the average perceived social support (β = −0.094, p < 0.001) but does not correlate with the average satisfaction. ➁ The user perceived effect of “audio + video/face-to-face” is significantly positively correlated with average perceived social support (β = 0.055, p < 0.001) and is significantly negatively correlated with average satisfaction (β = −0.034, p < 0.01).



The results of Model 3 and Model 6 reveal that there is a significant interaction between a single “audio” medium and a mixed media of “audio + video/face-to-face.” Among them, the perceived social support of the audio medium weakened the positive impact of the users’ perceived social support under the mixed media of “audio + video/face-to-face” on the average perceived social support (β = −0.035, p < 0.001). The satisfaction of “audio” media enhanced the negative impact of user satisfaction under the mixed media of “audio + video/face-to-face” on average satisfaction (β = 0.218, p < 0.001).



We calculated the VIF value to determine whether there is a multicollinearity problem between variables. Table 13 shows that all VIF values are below 5. Therefore, in the research model of this article, the problem of multicollinearity will not become an interference factor that affects the research results.





4. Discussion


4.1. Principal Findings


From the perspectives of social support and satisfaction, this paper studies the influence and the difference of the use of single and mixed media on the users’ perceived effect in the process of online psychological counseling. The main findings are as follows:



(1) Mixed media with different richness levels have a significant impact on the users’ perceived effects. Among them, the “text + audio + video/face-to-face” media nesting method can significantly improve users’ perceived social support and satisfaction to the greatest extent.



First, let us consider the personal characteristics of users. They are willing to try different rich media to communicate, which shows that the users themselves have a better acceptance of network media, the skills needed to use it, and running-in effects. Second, considering the characteristics of the media, the form of “text + audio + video/face-to-face” reached the highest degree in terms of media richness and media diversity. Users can freely switch between different media communication methods to meet their current needs without being restricted by objective conditions such as time and location, thereby avoiding the shortcomings of a single medium. In addition, the cross-mixed use of “text,” “voice,” and “vision” can enhance the breadth and depth of information and emotional transmission, and in a gradual manner, the two parties can increase mutual trust and intimacy in a continuous running-in. Ultimately, the effect of improving user perceived social support and satisfaction is achieved.



(2) Compared to a single medium, mixed media with higher richness does not necessarily obtain a better perceived effect. In this study, in addition to the mixed media of “audio + video/face-to-face,” which can improve user perceived social support, a mixture of text or audio and video/face-to-face media significantly reduces user perceived social support and satisfaction. Regarding these two novel findings, the following possible explanations are presented:



a. According to media interaction theory [57], different media forms ultimately affect the communication effect by changing the pace, scale, and content of the interaction process. The communication rhythm of “text” media is relatively slow, and the amount of information carried is moderate but is suitable for the stage of preliminary understanding and running-in between the two parties. “Video/face-to-face” communication is a formal form of communication when both parties have reached a high level of familiarity and trust. In psychology, the “gradual effect” refers to the natural tendency of people to maintain cognition and behavioral consistency with others in their subconsciousness. The direct conversion from “communication in front of the screen” to “face-to-face” does not conform to the normal development sequence of human-to-human communication. To a large extent, it enhances the sense of abruptness between the two parties, breaks the originally established emotional connection, and reduces the users’ perceived effects in the psychological consultation process.



b. The theory of perceptual interactivity states that [58] the users’ control of the communication rhythm plays an important role in shaping the perception of interactivity. Since audio communication cannot see the true situation of both parties, users can express their personal emotions in a more relaxed manner, and it is then easier to grasp the dominant power in the communication process and enhance the interaction. The addition of “visual” information reduces the users’ control over the surrounding environment and the things in it. However, the newly generated information elements cause user unfamiliarity and discomfort; this situation requires a certain amount of running-in time. Therefore, users’ perceived interactivity in the communication process is reduced, which in turn weakens the users’ overall satisfaction. However, face-to-face conversation increases the counselor’s ability to capture the client’s body and movement information, thereby improving the accuracy of problem judgment and enhancing the information and emotional support perceived by the user.



(3) “Audio” media can significantly adjust the impact of “audio + video/face-to-face” on the user perceived effect. Specifically, the positive impact of “audio + video/face-to-face” on perceived social support is weakened with the enhancement of users’ perceived social support under “audio” media. The negative impact of “audio + video/face-to-face” on satisfaction increases with the enhancement of user satisfaction under “audio” media.



According to the results of the descriptive statistics and multiple regression, it is not difficult to find that the users’ perceived effects under “audio” media has the most significant positive impact on the users’ average perceived effect of the entire consultation process. At the same time, users rely the most on audio media for consultation. This situation is largely because users’ trust and security perception of audio media are higher than those of video/face-to-face media. Audio communication puts users in a comfortable communication zone. On the one hand, they can obtain timely and effective professional psychological guidance. On the other hand, they can better protect their privacy on the basis of ensuring sufficient information transmission. Therefore, users show a clear preference for a “medium” rich audio in media selection, which in turn forms an important regulatory role for audio in the mixing of different media.




4.2. Theoretical Contribution and Practical Significance


The theoretical contributions of this research are as follows:



(1) It expanded the theory of media richness. The current literature based on media richness theory has mostly focused on the selection and influence of a single medium. Few scholars have paid attention to user selection and the perceived effects of the use of mixed media with different richness. Second, research on media and output effects have mostly used cross-sectional data, and few documents have continued to track user media behavior and perception changes within a certain period of time. The research in this article is an important supplement to research on the dynamic behavior of users under mixed media.



(2) This study compared the effects of three different richness media: text, audio, and video/face-to-face. To the best of our knowledge, there has been almost no research comparing the three different media at the same time or on how their mixed forms affect the perceived social support and satisfaction of online psychological counseling. This research is of great significance for understanding user media selection and perceived effects based on online psychological counseling.



(3) This research provides a new direction for the future use of online review research and the expansion of media richness theory. The research results of this paper show that through the content of user reviews on online platforms, the relationship between media selection and user behavior perception can be explored. Most of the predecessors used questionnaire surveys and group interviews to conduct research, which largely limited the scope of the population and the amount of data. This research is a novel attempt to use secondhand data for research, which opens up a new perspective on media richness research.



The practical significance of this research is as follows:



(1) The research of this article has two practical implications. On the one hand, this research provides meaningful guidance to help mental health workers to detect the needs of patients in a timely and effective manner and to overcome the barriers of telemedicine technology [59,60]. We analyzed the content of reviews generated online by users and could fully and accurately understand the direct feedback and counseling suggestions of psychological counseling patients, which is of great help for improving and perfecting the service quality of psychological counselors.



(2) On the other hand, this research provides some guidance for the communication between counselors and clients in network-based psychological counseling services [16,25]. The results of this study show that “text + audio +video/face-to-face” mixed media can maximize the perceived effects of clients. However, both parties should pay attention to the fact that despite greater media richness and more diverse forms, the best perceived effect might not be produced in the final consultation result. It is necessary to carefully consider factors such as the specific form of the media combination, user usage habits, and the degree of time run-in. When one is unsure about which combination of media will produce better results, the “audio” medium can be used as a priority.




4.3. Limitations


This study has three main limitations that may affect the generality and comprehensiveness of the research results. First, in terms of data collection, since people could choose on their own whether to write a user review or not, some user review data may be lost. Moreover, the use of video and face-to-face video is less frequent, and further research is needed, which can be achieved by expanding data sources to confirm and expand the validity and universality of the results. The second limitation, which is also limited by research data, is that we cannot obtain information about user characteristics such as gender and income. Adding these user attributes is of great significance to the comprehensiveness of the research. Finally, the research goal of this article was to focus on the influence of mixed media on the users’ perceived effects. We did not study the antecedents that affect the users’ choice of mixed forms of media; this also provides a direction for future research.





5. Conclusions


From the perspective of online mental health consultation and based on the theory of media richness, this paper studied the impact of a single medium and mixed media on the users’ perceived effects. The results show that mixed media with different richness levels have a significant impact on the users’ perceived social support and satisfaction. However, compared to a single medium, mixed media with higher richness does not necessarily obtain a better effect. The use of a single “text” or “audio” medium has a more significant positive impact on the users’ perceived effects than mixed media that includes “video/face-to-face.” This article pointed out a number of meaningful directions for further study of the impact of perceived effects of online health platform users from the perspective of media richness.
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Figure 1. Research model 1. 
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Figure 2. Research model 2. 
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Table 1. Operationalization of variables.






Table 1. Operationalization of variables.





	
Node Attribute

	
Type

	
Measuring Method






	
Social support

	
Categorical variable and Continuous variable

	
1-Information support; 2-Emotional support;

3-Information & Emotional support.

Mean value is used as a dependent variable indicator.




	
Satisfaction

	
Continuous variable

	
Sentiment score calculated based on user review text.




	
Mean value is used as a dependent variable indicator.




	
Single Medium

	
Categorical variables

	
1- Text: Contains text or image information




	
2- Audio: Contains voice information




	
3- Video/Face-to-Face: Contains voice and visual information




	
Mixed Media 1

	
Categorical variables

	
1- L + M: Text + Audio




	
2- L + H: Text + Video/Face-to-Face




	
3- M + H: Audio + Video/Face-to-Face




	
4- L + M + H: Text + Audio + Video/Face-to-Face








Notes: 1 “L” (low) represents the lowest rich medium—text media; “M” (medium) represents middle rich medium—audio media; “H” (high) represents the highest rich medium—video or face-to-face media.
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Table 2. Tests of normality—perceived social support in mixed media.
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Group

	
Shapiro–Wilk




	
Statistic

	
df

	
Sig.






	
1 Text + Audio

	
0.935

	
3467

	
0.000




	
2 Text + Video/Face-to-Face

	
0.929

	
40

	
0.015




	
3 Audio + Video/Face-to-Face

	
0.925

	
545

	
0.000




	
4 Text + Audio + Video/Face-to-Face

	
0.890

	
902

	
0.000








Notes: Significance: p > 0.05, indicating that the data conforms to the normal distribution.
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Table 3. Tests of normality—satisfaction in mixed media.






Table 3. Tests of normality—satisfaction in mixed media.





	
Group

	
Shapiro–Wilk




	
Statistic

	
df

	
Sig.






	
1 Text + Audio

	
0.818

	
3467

	
0.000




	
2 Text + Video/Face-to-Face

	
0.951

	
40

	
0.085




	
3 Audio + Video/Face-to-Face

	
0.947

	
545

	
0.000




	
4 Text + Audio + Video/Face-to-Face

	
0.931

	
902

	
0.000








Notes: Significance: p > 0.05, indicating that the data conforms to the normal distribution.
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Table 4. Test for homogeneity of variances—perceived social support and satisfaction.
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	Levene Statistics
	df1
	df2
	Sig.





	Perceived social support
	0.859
	3
	4950
	0.462



	Satisfaction
	1.676
	3
	4950
	0.170







Notes: Significance: p > 0.05, indicating that the variances of each group are equal.
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Table 5. Descriptive statistics—perceived social support in mixed media.
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	Mixed Media
	n
	Mean
	SD
	Min
	Max





	1 Text + Audio
	3467
	2.090
	0.550
	1
	3



	2 Text + Video/Face-to-Face
	40
	2.162
	0.550
	1
	3



	3 Audio + Video/Face-to-Face
	545
	2.101
	0.578
	1
	3



	4 Text + Audio + Video/Face-to-Face
	902
	2.159
	0.565
	1
	3



	Total
	4954
	2.105
	0.557
	1
	3







Notes: n: sample size; SD: standard deviation.
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Table 6. Results of ANOVA—perceived social support in mixed media.
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	Source
	df
	Mean Square
	F
	Sig.
	Partial η2





	Between groups
	3
	1.153
	3.73
	0.011 *
	0.002



	Within groups
	4950
	0.309
	
	
	



	Total
	4953
	
	
	
	







Notes: Significance: * p < 0.05. η2 effect size: 0.1, 0.25, and 0.40 indicate small, medium, or large predictive relevance [55].
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Table 7. Multiple comparisons of mixed media on perceived social support.
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Group (I)

	
Group (J)

	
Mean Difference (I–J)

	
Sig.

	
95% Confidence Intervals






	
1

	
2

	
−0.071

	
0.885

	
−0.319

	
0.176




	

	
3

	
−0.010

	
0.984

	
−0.082

	
0.061




	

	
4

	
−0.068

	
0.013 *

	
−0.126

	
−0.010




	
2

	
3

	
0.061

	
0.930

	
−0.194

	
0.316




	

	
4

	
0.003

	
1.000

	
−0.248

	
0.254




	
3

	
4

	
−0.058

	
0.298

	
−0.142

	
0.027








Notes: Significance: * p < 0.05.
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Table 8. Descriptive statistics—satisfaction in mixed media.
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	Mixed Media
	n
	Mean
	SD
	Min
	Max





	1 Text + Audio
	3467
	9.125
	0.867
	6
	28.833



	2 Text + Video/Face-to-Face
	40
	9.109
	0.608
	8
	10.240



	3 Audio + Video/Face-to-Face
	545
	9.094
	0.735
	7
	12.600



	4 Text + Audio + Video/Face-to-Face
	902
	9.248
	0.747
	7.678
	12.917



	Total
	4954
	9.144
	0.832
	6
	28.833







Notes: n: sample size; SD: standard deviation.
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Table 9. Results of ANOVA—satisfaction in mixed media.
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	Source
	df
	Mean Square
	F
	Sig.
	Partial η2





	Between groups
	3
	4.117
	5.97
	0.000 ***
	0.004



	Within groups
	4950
	0.690
	
	
	



	Total
	4953
	
	
	
	







Notes: Significance: *** p < 0.001. η2 effect size: 0.1, 0.25, and 0.40 indicate small, medium, or large predictive relevance [55].
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Table 10. Multiple comparisons of mixed media on satisfaction.
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Group (I)

	
Group (J)

	
Mean Difference (I–J)

	
Sig.

	
95% Confidence Intervals






	
1

	
2

	
−0.071

	
1.000

	
−0.354

	
0.385




	

	
3

	
−0.010

	
0.887

	
−0.076

	
0.138




	

	
4

	
−0.068

	
0.001 ***

	
−0.210

	
−0.036




	
2

	
3

	
0.061

	
1.000

	
−0.366

	
0.396




	

	
4

	
0.003

	
0.786

	
−0.514

	
0.237




	
3

	
4

	
−0.058

	
0.009 **

	
−0.280

	
−0.027








Notes: Significance: *** p < 0.001, ** p < 0.01.
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Table 11. Descriptive statistics—perceived social support and satisfaction.
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	VARIABLE
	n
	Mean
	SD
	Min
	Max





	Social support (AVE)
	11,694
	2.111
	0.538
	1
	3



	Text
	11,694
	0.941
	1.104
	0
	3



	Audio
	11,694
	1.929
	0.734
	0
	3



	Text + Video/Face-to-Face
	11,694
	0.169
	0.579
	0
	3



	Audio + Video/Face-to-Face
	11,694
	0.278
	0.718
	0
	3



	Satisfaction (AVE)
	11,694
	9.163
	1.235
	4.500
	86.33



	Text
	11,694
	4.130
	4.620
	0
	24.40



	Audio
	11,694
	8.367
	2.880
	0
	86.33



	Text + Video/Face-to-Face
	11,694
	0.744
	2.524
	0
	13



	Audio + Video/Face-to-Face
	11,694
	1.135
	3.037
	0
	13.33







Notes: n: sample size; SD: standard deviation. This part of the research data includes 4954 users who used mixed media and 6740 users who used a single medium. Therefore, for the types of media that have not been used, we marked the corresponding perceived social support and satisfaction as “0” (we have processed “satisfaction” as non-negative and non-zero before). Therefore, the descriptive statistical results in this part are clearly distinguished from Table 5; Table 8.
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Table 12. Regression result—perceived social support and satisfaction.
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VARIABLE

	
Social Support

	
Satisfaction




	
Model 1

	
Model 2

	
Model 3

	
95% Confidence Intervals

	
Model 4

	
Model 5

	
Model 6

	
95% Confidence Intervals






	
Text

	
0.191 ***

	
0.216 ***

	
0.221 ***

	
0.099

	
0.116

	
0.145 ***

	
0.158 ***

	
0.150 ***

	
0.035

	
0.045




	
Audio

	
0.413 ***

	
0.419 ***

	
0.413 ***

	
0.290

	
0.315

	
0.461 ***

	
0.469 ***

	
0.595 ***

	
0.246

	
0.265




	
Text + Video/Face-to-Face

	

	
−0.094 ***

	
−0.100 ***

	
−0.118

	
−0.068

	

	
−0.021

	
−0.027 *

	
−0.026

	
−0.001




	
Audio + Video/Face-to-Face

	

	
0.055 ***

	
0.075 ***

	
0.035

	
0.077

	

	
−0.034 **

	
−0.155 ***

	
−0.075

	
−0.051




	
Audio × (Audio + Video/Face-to-Face)

	

	

	
−0.035 ***

	
−0.071

	
−0.020

	

	

	
0.218 ***

	
0.047

	
0.060




	
R2

	
0.177

	
0.180

	
0.181

	

	

	
0.203

	
0.205

	
0.223

	

	




	
n

	
11,694

	
11,694

	
11,694

	

	

	
11,694

	
11,694

	
11,694

	

	








Notes: Significance: *** p < 0.001, ** p < 0.01, * p < 0.05. R2 values: 0.25, 0.50, and 0.75 indicate weak, moderate, and substantial predictive power [56]. The regression coefficients shown in Table 12 are standardized coefficients. At the same time, we added a 95% confidence interval to the regression coefficients of Model 3 and Model 6. In order to eliminate multicollinearity, we centralized the interaction items. The processing method is to subtract the average value from each variable.
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Table 13. Multicollinearity test—perceived social support and satisfaction.
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VARIABLE

	
VIF




	
Social Support

	
Satisfaction






	
Text

	
1.039

	
1.212

	
1.240

	
1.056

	
1.237

	
1.240




	
Audio

	
1.039

	
1.058

	
1.094

	
1.056

	
1.083

	
1.954




	
Text + Video/Face-to-Face

	

	
2.641

	
2.688

	

	
2.653

	
2.656




	
Audio + Video/Face-to-Face

	

	
2.398

	
2.868

	

	
2.418

	
3.216




	
Audio × (Audio + Video/Face-to-Face)

	

	

	
1.357

	

	

	
2.587
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