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Abstract

:

Participatory medicine and e-health help to promote health literacy among non-medical professionals. Users of e-health systems actively participate in a patient social network system (PSNS) to share health information and experiences with other users with similar health conditions. Users’ activities provide valuable healthcare resources to develop effective participatory medicine between patients, caregivers, and medical professionals. This study aims to investigate the factors of patients’ engagement in a PSNS by integrating and modifying an existing behavioral model and information system model (i.e., affective events theory (AET) and self-determination theory (SDT)). The AET is used to model the structure, the affective aspects of the driven behavior, and actual affective manifestation. The SDT is used to model interest and its relations with behavior. The data analysis and model testing are based on structural equation modeling, using responses from 428 users. The results indicate that interest and empathy promote users’ engagement in a PSNS. The findings from this study suggest recommendations to further promote users’ participation in a PSNS from the sociotechnical perspective, which include sensitizing and constructive engagement features. Furthermore, the data generated from a user’s participation in a PSNS could contribute to the study of clinical manifestations of disease, especially an emerging disease.
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1. Introduction


Participatory medicine and e-health have encouraged non-medical professionals to participate in healthcare activities or simply to lead a healthier lifestyle. A study by Pew Internet revealed that one in three adults in the United States accessed the Internet to search for a diverse range of health topics and concerns [1]. Another study within the Australian region suggested that 80% of the Internet users sought for information about health online [2]. The trend is also rising in other regions, such as in Scotland [3] and Taiwan [4]. Other studies have examined health information seeking behavior based on medical and physiological perspectives [5,6], consumer’s characteristics [7,8,9,10], and social contexts [11,12].



In addition to health information seeking on the Internet, users also actively participated in a patient social network system (PSNS), a virtual platform for informal health communities where members can find others with similar health issues [13] and exchange detailed data about symptoms, treatments, and experiences related to specific diseases [14]. Patients with chronic diseases were reported to be more active in engaging in PSNSs [15,16]. Chronic diseases refer to long-duration conditions that last one year or more, require continuing medical attention, and generally progress slowly [17]. There are four main types of chronic diseases according to the World Health Organization (WHO): cardiovascular diseases, cancers, chronic respiratory diseases, and diabetes. Managing chronic diseases is difficult for both patients and physicians [18]. Treatments of complex and chronic diseases are usually long-term, including post-surgery therapies and medication. Some of the challenges are insufficient physicians’ time spent on each patient, the communication gap between patients and physicians, the decline of patients’ adherence to medical advice, and the treatment burden in the long-term [19].



In response to treatment management challenges, patients and families seek additional health resources in PSNSs by taking part in participatory e-health activities, such as joining discussion groups in PSNSs to learn from others who have similar health issues, post in PSNSs to share their experiences and treatments, and provide emotional support between patients. Patients can also share health data (e.g., symptoms, treatments, health conditions, and medical test results) in a specific format that facilitates further analysis. In addition to the benefits to patient care, PSNSs provide valuable data sources for medical professionals and researchers to study clinical manifestations of a disease based on posts and health data shared by patients. Some examples of PSNSs are PatientsLikeMe (www.patientslikeme.com accessed on 11 December 2020), Ben’s Friends (bensfriends.org accessed on 11 December 2020), Society for Participatory Medicine (participatorymedicine.org accessed on 11 December 2020), and BrainTalk Communities for neurological disease (braintalkcommunities.org accessed on 11 December 2020).



User engagement (both participation and contribution) will benefit the patient communities. It characterizes the community and creates valuable healthcare resources to inform participatory medicine, as it is a practice that involves patients, caregivers, and medical professionals. Similar to other online communities, patient engagement in a PSNS is voluntary and defines the sustainability of the community. Previous studies have shown that there are underlying motivations and factors that drive the continuous engagement of a community member in online activities. Participating in an online community can be motivated by several different factors, such as satisfaction from helping other people [20], altruism [21], self-development [22], and reputation building [23]. In a study of health communities focusing on infertility, such participation included posting support for others (which may be driven by socioemotional motivation) and acknowledging support from others (which may be driven by motivations to seek information) [24]. The latter may strengthen the sense of community connectedness and sustainability. Another study of knowledge sharing in social media reveals that perceived online attachment, perceived online relationship commitment, and altruism had significantly positive impacts on one’s participation in knowledge sharing activities [21].



This study aims to investigate the motivations to participate in a PSNS and the forms of engagement therein. Understanding patients’ motivations and examining what factors drive users to engage in a patient community is a key analysis subject in online health community studies. User engagement not only defines the community’s sustainability, but it is also one of the most challenging issues in community development. In the case of PSNSs, user empathy is an important factor that motivates engagement in virtual social interactions. Another motivation to participate in PSNSs is the need for health information sharing, because understanding health concepts might be more difficult than other topics.




2. Theoretical Framework


2.1. User’s Engagement in Online Communities


User engagement refers to all users’ participation and involvement in an information system [25,26]. It emphasizes the state of connectedness and involvement between users and between users and the systems [27]. In an online community, user engagement is essential for the effectiveness and sustainability of a community [28]. The dynamic nature of engagement platforms, such as online communities, enables iterative processes of resource exchange and social connections that co-create value [29,30], thus heightening engagement among users at the cognitive and emotional levels [28].



In a PSNS, user engagement reflects the behaviors of participation and contribution between its users, which are comprised of patients, families, caregivers, and medical professionals. Engagement activities in a PSNS include e-health activities, such as discussing a specific disease, comorbidity, or home treatment, in addition to calling for online consultation with medical professionals. Since participation in a PSNS is voluntary, identifying factors that influence user engagement and incorporating these factors in managing the PSNS would improve the community’s outcomes and enhance the community’s sustainability. Based on the modification of affective events theory (AET) and self-determination theory (SDT), this paper examines the contributing factors that influence user engagement in a PSNS. AET offers a theoretical framework to explain the behavioral motivators underlying the relationship between a user’s interest to engage in a patient community and the use of a PSNS, while SDT provides a broad framework to study a user’s motivation to engage in health activities in a PSNS.




2.2. Affective Events Theory


Affective events theory (AET) originally explained how employees’ emotions and their reactions to events that occurred in a workplace environment affected their performance and job satisfaction [31,32]. The accumulation of a succession of positive inducing events (uplifts) or negative inducing events (hassles) predisposes affective states in employees that, in turn, presage the attitudes toward jobs and the behavioral responses (stay or intend to quit). Work environment features (such as the competition at work, the organization culture, and physical conditions) influence judgment-driven and affect-driven behaviors directly and indirectly via work events and affectivity [32]. Judgment-driven behaviors involve the evaluation of the environmental situation and information collection that underlie the formation of work attitudes. On the other hand, affect-driven behaviors are directly influenced by emotional experiences.



When AET is applied to information systems and digital technology, work environment features are similar to the systems’ features that determine the user’s attitude toward the system or technology [32,33]. Users will develop positive attitudes (e.g., satisfaction, the willingness to continue using the system, and feeling at ease) when the feature delivers the correct functionality and required quality. On the contrary, users might get frustrated when a feature is difficult to use, missing, or not working correctly. Work events in AET can be conceptualized as any ongoing events while using the systems or technology—such as interruptions, disturbances, or errors—that might induce negative emotions. Based on types of behaviors in AET, user acceptance and the continued intention of using a system or technology are the realizations of judgment-driven behaviors, while adaptation behavior, coping behavior, and the use of a system or technology are the affective responses to events or stimuli that justify affect-driven behaviors.



AET has been widely applied to investigate the role of a user’s emotions in technology use behavior. A study in [33] showed that perceived quality and cognitive appraisal of incident handling determined the usage behaviors of digital media, and the satisfaction mediated the emotional effects in post-adoption behaviors. In another study, perceived site quality, affective reactions, and cognitive appraisal of incident handling determined e-service customer behaviors. The study also reported the significance of emotion and affect in post-adoption behaviors [32]. Using AET, a prior study built a conceptual framework to examine the influence of user affect and passion for creativity on social media [34]. The results suggested that excitement facilitated social media use in the context of special events, and user passion affected user engagement in participation in social media.




2.3. Self-Determination Theory


Self-determination theory (SDT) articulates a theoretical framework for examining human motivation, both controlled and autonomous, in cognitive and social development, as well as individual differences [35], suggesting that psychological needs fulfillment contributes to promoting a user’s engagement and intrinsic motivation in virtual environments [36,37] and online communities [38]. Controlled motivation regulates one’s behavior based on external contingencies of reward or punishment and introjected regulation, which is partially internalized and influenced by factors such as avoidance of shame and self-esteem [35]. Autonomous motivation reflects self-determined behavior because it is consistent with intrinsic goals and originates from the self [39]. When individuals act for autonomous reasons, they experience a sense of choice, personal endorsement, and satisfaction with their actions, and they persist in their behaviors without any external reinforcement [35,39].



In addition to formal theory development, SDT has been applied to many domains, including health and medicine [38,39], learning [40,41], and virtual environments [36,37,42]. A study in [39] applied self-determination theory to test the influence of autonomous and controlled motivations on the prediction of health-related behaviors. The results showed consistent effects of autonomous motivation on intentions and behavior across multiple health-related behaviors. Based on SDT, an online teacher community of practice was designed to facilitate teacher’s autonomy, competence, and relatedness needs and to support autonomous motivation [42]. Regarding the life of online communities, SDT was applied to examine the mechanism that supports autonomy, competence, and relatedness in online diabetes communities [38]. The satisfaction of these needs plays a significant role in the community’s sustainability.





3. Materials and Methods


3.1. Hypotheses Development


The first step of the research was constructing a research model based on the modification of AET and SDT [31,34,35,43] to examine the contributing factors that influence user engagement in a PSNS. AET was used to model the structure, the affective drivers (e.g., empathy), and the actual affective responses (e.g., user engagement in a PSNS). SDT was used to model what motivated user engagement in a PSNS and its relations with user behavior.



There is a link between user interest and engagement in a PSNS. User interest refers to the desire or need to explore more about a particular subject based on the rational and preferred choice made by a user. The concept of interest in this context is related to the concept of self-determination in SDT. Based on SDT, users are motivated to grow when their needs for autonomy, competence, and relatedness are fulfilled [35,39]. These psychological needs form the ability of a person to make choices and manage their own life. In the case of a PSNS, the user’s interest is one of the most important drivers that motivates the user to decide on using the system. The interest originates from intrinsic motivation and encourages users to actively conduct social interactions as the means of fulfilling their psychological needs, i.e., gaining experiential knowledge and improving their competencies by participating in discussions with other users or medical professionals, connecting to other users with similar health conditions and building the sense of community, setting and evaluating the goals of using the system. Experiential knowledge encourages users to change health behaviors, manage their diseases [13], and continue participating in a PSNS.



Participating in such a patient community may be burdensome to some extent. For example, as a content contributor, a user must ensure they provide and share only reliable and accurate health contents. Additionally, before adopting anything from the community, users must fact-check to avoid any malpractice [8]. Thus, contributing to a PSNS requires not only strong interest but also commitment. Participating in an activity based on one’s interest may generate a variety of outcomes, one of which is empathy, referring to the aptitude to understand and feel what others are experiencing and the desire to help them [44]. Empathy encourages members of a PSNS to extend their best effort, because they share the same experiences and emotions of specific health conditions. This discussion leads to the following hypotheses:



Hypothesis 1.

Interest to engage in a community positively correlates with the generation of empathy.





Hypothesis 2.

Interest to engage in a community positively impacts the use of a PSNS.





According to AET, workplace events evoke affective responses (e.g., emotional reactions) from workers that result in behavioral implications (e.g., productivity, job satisfaction, and job contentment). In the context of our study, the event refers to an individual’s engagement in a PSNS that generates and is influenced by the user’s affection. Affection dominates social interactions between members in social technologies, thus generating affect-driven judgment [32]. One of the most important embodiments of user affection in a PSNS’s social interactions is empathy. Empathy toward another member that was recently diagnosed with severe illness encourages the use of a PSNS for sharing health information and treatment experiences, leading to the following hypothesis:



Hypothesis 3.

Empathy generated by interest to engage in a community positively impacts the use of a PSNS.





Previous studies suggest that emotional factors are likely to generate interest in an activity [21,45], and this may result in the extension of affection itself. Thus, it is expected that the stronger the interest to engage in a patient community, the more extensive the use of the PSNS. However, as this relationship is regulated by the level of empathy, it should be logical to add the following hypothesis:



Hypothesis 4.

Empathy generated by an event moderates the effect of interest to engage in a PSNS.





Figure 1 presents the research model based on the integration of AET and SDT.




3.2. Data Collection and Analysis


For the data collection, we conducted random sampling using a web-based survey from December 2019 to March 2020. The respondents were recruited via a link posted in several health communities on Facebook, researchers’ accounts on Facebook and Twitter, and several groups on the WhatsApp messaging application. To identify the PSNS user, we stated the respondent’s requirements on the survey description (i.e., a user of one or more PSNSs for at least one month and aged 18 years or older). As an additional step to filter eligible respondents, the survey was preceded by a set of questions about PSNS usage. If the respondent had never used any PSNS before, then he or she could not proceed further. The survey set consisted of demographics profile questions and a behavioral questionnaire, which was developed based on the integration of AET and SDT model instruments. All the proposed constructs were measured using a six-point Likert scale (i.e., strongly disagree, disagree, slightly disagree, slightly agree, agree, and strongly agree). The complete survey is provided in Supplementary Material File S1.



Before the data collection, the survey draft was reviewed and revised by two experts: one health informatics practitioner and one public health expert. We conducted a pretest to 25 selected respondents to assess the readability and clarity of the questions. Subsequently, we submitted the data collection protocol to the Health Research Ethical Committee of the Faculty of Public Health at Universitas Airlangga. As the study recorded only non-identifiable information about the respondents and involved only negligible risk (i.e., there was no foreseeable risk or discomfort to respondents), the study fell under the ethical exemption category.



The collected data were analyzed and modeled based on partial least square structural equation modeling (PLS-SEM) using SmartPLS3 software [46]. Following [47], PLS-SEM was selected because the purpose of this study was to identify the factors characterizing a user’s engagement in a PSNS. The data analysis assessed the measurement model and estimated the parameters of the structural model. Drawing on the PLS-SEM evaluation, we analyzed the results, explored the implications, and proposed recommendations to improve users’ experiences when using PSNSs.





4. Results


Following the PLS-SEM method, the results include sample and demographic profiles that characterize the participants, the measurement model, and the structural model.



4.1. Respondent Profiles


The number of minimum samples for the data collection was calculated based on Slovin’s formula [48], as shown in Equation (1):


  n   =    N  1 + N    e   2     



(1)




where n is the minimum sample size, N is the population size, and e is the margin of error.



The population size for this data collection was estimated to be over 800,000. Two of the most popular PSNSs, PatientsLikeMe (www.patientslikeme.com accessed on 11 December 2020) and Ben’s Friends (bensfriends.org accessed on 11 December 2020), recorded approximately 800,000 members in December 2019. The margin of error was set to 0.05, resulting in 399,804 ≈ 400 respondents as the minimum sample size. Following the disseminated survey’s link, a total of 627 respondents accessed and started the survey, but only 450 respondents completed the survey (71.8% completion rate). Of these, 22 responses were discarded following inconsistent and invalid answers, resulting in a final sample of 428 responses. Hence, the data analysis and model testing were based on the 428 valid responses. The complete profiles of the respondents are presented in Table 1.



The majority of the respondents engaged in the patient community were patients (61.45%). Most respondents reported using a PSNS weekly (36.21%) or monthly (34.35%). More than half of the respondents were aged between 41 and 50 years (40.65%). The gender profile was in line with a prior study confirming the specific role of females in the family and society healthcare [14].




4.2. Measurement Model Evaluation


The measurement model tested the validity and reliability of the proposed constructs. A robust construct had to go through a convergent validity test and a discriminant validity test. The results in Table 2 show that the loading factors for all indicators exceeded 0.7, and the average variance extracted (AVE) for all constructs was more than 0.5, indicating a favorable convergent validity [47,49].



The results in Table 3 demonstrate a satisfied discriminant validity, as indicated by the cross-loading of each variable being larger than 0.7 and the square root of each construct’s AVE being larger than its correlations with other constructs [47,49]. The reliability test evaluated the internal consistency; one of the methods involved calculating the composite reliability. The reliability test was considered acceptable, since the composite reliability of each construct in Table 3 exceeded 0.7 [47].




4.3. Structural Model and Hypotheses Test


The structural model assessment comprised the coefficient of determination (R2), the predictive sample reuse technique (Stone Geisser’s Q2), the effect size (f2), and the path coefficients. R2 measured the share of variance in a dependent (endogenous) construct; thus, it provided the model predictive power [50,51]. The R2 values ranged between 0 to 1, with a higher value indicating higher predictive power. The R2 values for empathy and the use of patient social network systems constructs were 0.757 and 0.476, respectively. The second assessment, Q2, evaluated the predictive validity of a model using PLS. A Q2 value larger than zero for a specific dependent construct indicates the path’s model for this particular construct [47], with a value higher than 0.5 indicating a substantial predictive model. The Q2 values for empathy and the use of patient social network system constructs were 0.503 and 0.355, respectively. The next assessment was measuring the effect sizes f2 of the relationships between the constructs. As a guideline, the f2 values ranged from 0.02 to 0.150, 0.150 to 0.350, and larger than 0.350, exhibiting weak, medium, and large effect sizes [52]. In this study, the f2 values for the relationships between constructs ranged from 0.159 to 1.114 (medium to large effect), as shown in Table 4.



The last assessment was testing the relationships among the hypothesized constructs and observable variables based on path coefficients, the statistical significance, and the t-values, as shown in Table 4. There was a positive relationship between interest to engage and empathy (path coefficient = 0.870, p < 0.001), which confirmed H1. The results also revealed that interest to engage (path coefficient = 0.366, p < 0.001) and empathy (path coefficient = 0.503, p < 0.001) had positive impacts on the use of PSNSs, thus supporting H2 and H3. Lastly, the moderation effect of empathy on interest to engage in PSNSs was significant (path coefficient = 0.169, p < 0.01), hence verifying H4. The structural model results are summarized in Figure 2.





5. Discussion


The use of social media and a PSNS for health-related purposes is prevalent among users in health sectors. Understanding patients’ motivations and examining what factors drive them to engage in a patient community is a key form of analysis in online health community studies. To optimize the benefits of PSNS for e-patient activities, this study examined how users leverage such systems. The findings from this study demonstrate that the proposed model, constructed from the integration of AET and SDT, was able to characterize a user’s engagement behavior in using a PSNS for e-patient activities. This discussion subchapter is organized into two themes: (1) the factors affecting user engagement in a PSNS, and (2) the implications and future studies.



5.1. Factors Affecting a User’s Engagement in a PSNS


This study explored the contributing factors that lead users to use a PSNS based on the integration of AET and SDT. Consistent with H1, the results indicated that interest to engage in a patient community may generate or intensify empathy. The higher the interest is, the greater the effort performed, and it contributes to the development of self-knowledge efficacy. One of the main factors influencing knowledgeable users to continue their participation in a PSNS is empathy, manifested itself as either (1) an understanding of how others feel and what they might be thinking, commonly referred to as a cognitive empathy, or (2) concerns with another individual’s emotions or emotional empathy.



The support of H2 suggests that interest affects the use of a PSNS. Creating and contributing to the body of health materials in patient communities involves meticulous research and a high understanding of specific health topics by education or by experience. It requires an intense cognitive effort, especially for non-medical professionals, to produce reliable and accurate health materials. The desire to help others may encourage users to make such an intensive effort when engaging in a PSNS. This finding is in line with prior studies in community of practice (CoP) suggesting that interest is one of the key factors of CoP sustainability [53], because it drives learning processes and knowledge sharing among members. Users also appraised the information made by community members to be more valuable and applicable because they share the same object of interest and emotional value [54], especially in a health community. From the social perspective, the sense of belonging to a community may strengthen the user’s interest to engage in that particular community. Users conduct social interactions (i.e., e-patient activities) in a PSNS because they want to nurture a satisfactory relationship with other users, especially those with similar conditions.



The positive correlation between empathy and the engagement in a PSNS in H3 shows that empathy motivates users to engage in PSNS activities, particularly as a contributor. Suffering from a disease, especially a life-threatening one, has major impacts on a patient’s life, such as the change in physical and physiological conditions, the adjustment of aspiration, lifestyle, and work. In most cases, patients and even family members develop psychiatric disorders following a chronic disease diagnosis. This situation is perceived to be distressing; hence, it could generate the feeling of empathy toward others who recently have been diagnosed with a chronic disease. This empathy evokes the desire to help others, which is demonstrated by users’ contributions and continuous engagement. This finding is also consistent with previous studies reporting that empathy is one of the motivational factors that encourages users to contribute in an online community by sharing health materials (e.g., information, answers to questions, knowledge, and experiences) [45,55]. The presence of interest and empathy may amplify users’ motivation to participate in a PSNS, as shown by H4 acceptance. Several studies reported that emotional factors, such as empathy, and interest directly contributed to continual user engagement [38,54,56].




5.2. Implications


In light of rising e-patient movement and health information sharing using PSNSs, this study should inform future behavioral studies. The contributing factors that affect the use of a PSNS can inform relevant stakeholders for developing and updating the general features in a PSNS (e.g., data sharing about symptoms, treatments, and conditions; dedicated search tools based on symptoms and treatments to facilitate a patient’s connection; data visualization of a user’s health profile; and discussion forums) from the sociotechnical perspective. Addressing the sociotechnical perspective in a PSNS should incorporate a holistic approach [57] that includes sensitizing features and constructive engagement features. The sensitizing feature is designed to sensitize the user to the concerns of other users and to help others perceive the benefits of the systems. This feature includes intelligent forms that minimize users’ cognitive loads and helps users complete the form correctly (e.g., a form that consists of an open question and rating scale questions, describing the quality or characteristics of the main question, and empathetic interfaces, such as incorporating empathy maps to design the system and a display menu with empathetic messages that inform users how they can contribute to others). The constructive engagement feature aims to encourage users to participate in e-patient activities in a PSNS. This feature includes data visualization based on user health profiles and advanced search tools that facilitate multiple symptoms and multiple treatments.



User interest in participating in a patient community can be fostered by adding acknowledgement features and advanced personalization to connect patients with similar conditions. This feature can be beneficial to promote user participation and to cultivate user empathy while participating in patient social networks. Some advanced personalization may include emotion recognition based on users’ textual analysis and the improvement of patient recommender systems based on multiple parameters.



Given the current situation of the coronavirus disease 2019 (COVID-19) global pandemic, identifying factors affecting user engagement in a PSNS has become increasingly significant. Since COVID-19 is an emerging disease [58] with a wide range of symptoms [59], researchers are struggling to understand the disease for further clinical management and supportive treatment [60]. The contribution of users and patients in sharing their conditions could help medical professionals and researchers to study the clinical manifestations, symptoms, and other epidemiology characteristics. For users and the general public, users who engage more with the system might gain greater benefits [14], such as managing the symptoms better, learning other users’ experiences, and receiving emotional support from other users or survivors.




5.3. Limitations and Future Studies


Although most of the results supported the goals of this study, there are some limitations of this study. Future works are required to corroborate and validate the results further. First, this study did not include the moderation effect of sociodemographic variables. Prior studies have examined the impacts of demographic characteristics and e-health literacy on e-patient behaviors [15,16]. Hence, it is advisable to investigate the moderation effect of other variables, such as gender, age group, educational attainment, and cultural traits, in future research. Second, we did not investigate further the behavior of patients with chronic diseases. Several studies have reported that patients with chronic diseases were more likely to participate in online discussions for information and emotional support [16,20]. Thus, additional studies are recommended to examine how patients with chronic diseases use PSNSs to support their long-term treatment. Third, this study only adopted part of AET (i.e., affect-driven behavior). Future research could investigate the judgment-driven behavior that motivates continual user engagement in a PSNS.



For model refinement, other constructs, such as personal health knowledge and e-health literacy, might be necessary to understand user engagement in a PSNS thoroughly. Future studies are also recommended to incorporate other physiological theories, such as protection motivation theory (PMT) or the health belief model (HBM), and information systems models, such as health information quality, service quality, and task technology fit.





6. Conclusions


This study examined the influence of affect-driven behavior (i.e., empathy) and interest on user engagement in the adoption of patient social network systems. The users’ behavior was defined based on the contributing factors that motivated them to participate in online patient communities. Interest to engage in a patient community and empathy affect the use of a PSNS. The interest motivates users to actively participate in a PSNS as a means of fulfilling their psychological needs (i.e., gaining experiential knowledge and improving their competencies). The next factor, empathy toward another member that was recently diagnosed with a chronic disease, evokes the desire to help others, because they have gone through the same experiences. These factors are expected to amplify and sustain user participation, since contributing to health-related communities as a non-medical professional requires intense cognitive efforts.



The findings from this study offer recommendations to further promote user participation in a PSNS from the sociotechnical perspective and a holistic approach that includes sensitizing and constructive engagement features. In addition to the benefits to patient care, user participation in a PSNS provides valuable data sources for medical professionals and researchers to study clinical manifestations of a disease, especially an emerging disease.
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Figure 1. The research model based on the integration of affective events theory (AET) and self-determination theory (SDT). 
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Figure 2. Results of the structural model (Note: ** p < 0.01, *** p < 0.001). 
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Table 1. Demographics profile of the respondents.
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	Category
	n (%), N = 428





	Age group (in years)
	



	18–30
	46 (10.75)



	31–40
	113 (26.40)



	41–50
	174 (40.65)



	51–60
	79 (18.46)



	>60
	16 (3.74)



	Gender
	



	Male
	181 (42.29)



	Female
	247 (57.71)



	Role
	



	Patient
	263 (61.45)



	Family
	121 (28.27)



	Caregiver
	44 (10.28)



	Frequency of Use
	



	Daily
	36 (8.41)



	Weekly
	155 (36.21)



	Monthly
	147 (34.35)



	As the need arises
	90 (21.03)
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Table 2. Construct, measurement item, loading factor, and average variance extracted (AVE).
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Construct

	
Indicator

	
Measurement Item (Survey’s Question)

	
Loading Factor

	
AVE






	
Interest to engage in a patient community

	
P1

	
I joined a PSNS because I would like to help other patients with similar health conditions.

	
0.887

	
0.731




	
P2

	
I am interested in sharing my experience and knowledge about specific health topics to others.

	
0.931




	
P3

	
I am willing to go the extra mile to participate in a PSNS.

	
0.736




	
Empathy

	
E1

	
I can feel the distress of other patients who have just been diagnosed with a disease.

	
0.840

	
0.625




	
E2

	
I am willing to share my detailed experiences coping with a disease to support other patients.

	
0.884




	
E3

	
I open myself more to others in a PSNS.

	
0.712




	
E4

	
I enjoy participating and having good discussions via a PSNS.

	
0.790




	
E5

	
It feels good to know that my contribution benefits others in a PSNS.

	
0.712




	
Use of patient social network systems

	
U1

	
I frequently engage in a PSNS.

	
0.775

	
0.606




	
U2

	
I intend to continue using a PSNS.

	
0.823




	
U3

	
My interest to use a PSNS is high.

	
0.735
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Table 3. Discriminant validity test and reliability test.
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	Interest to Engage in a Patient Community
	Empathy
	Use of Patient Social Network Systems
	Composite Reliability





	Interest to engage in a patient community
	0.855
	
	
	0.890



	Empathy
	0.840
	0.790
	
	0.892



	Use of patient social network systems
	0.625
	0.645
	0.778
	0.821
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Table 4. Structural model evaluation.






Table 4. Structural model evaluation.





	Assessment
	Value





	Coeeficient of determination
	R2



	Empathy
	0.757 (substantial)



	Use of patient social network systems
	0.476 (moderate)



	The predictive sample reuse technique
	Q2



	Empathy
	0.503



	Use of patient social network systems
	0.355



	Effect size
	f2



	H1: Interest to engage in a patient community → Empathy
	1.114



	H2: Interest to engage in a patient community → Use of patient social network systems
	0.159



	H3: Empathy → Use of patient social network systems
	0.413



	H4: Empathy -> Interest to engage in a patient community → Use of patient social network systems
	0.182



	Relationships among the hypothesized constructs and observable variables
	Path coefficient (p value), [T-value]



	H1: Interest to engage in a patient community → Empathy
	0.870 (p < 0.001), [46.819]



	H2: Interest to engage in a patient community → Use of patient social network systems
	0.366 (p < 0.001), [3.480]



	H3: Empathy → Use of patient social network systems
	0.503 (p < 0.001), [5.529]



	H4: Empathy → Interest to engage in a patient community → Use of patient social network systems
	0.169 (p < 0.001), [4.862]
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






media/file4.png
H2 (+)

- 0.366*** The use of patient social
Interfest to SEARSIx 2 R network systems
patient community 'L R?2=0.476
H4 (+)
0.169**
f Empathy w
H1 (+) 'L R?=0.757 J H3 (+)
0.870*** 0.503 ***





nav.xhtml


  informatics-08-00008


  
    		
      informatics-08-00008
    


  




  





media/file0.png





media/file2.png
Interest to engage in a W H2 (+) fThe use of patient social
patient community J 'L network systems

H4 (+)

By

H1 () -L Empathy J H3 (+)






media/file3.jpg
H2 (+) —

The use of patient social

network systems
R?=0476

Empathy
R?=0.757
0.870" 0.503 ***





media/file1.jpg
Interest to engage ina H2 (+) ‘The use of patient social
patient community network systems

Ha (+)

Empathy
H1(+) Pty H3 (+)





