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This study explores the use of Instant Messaging Services (IMS) for peer support among individuals with Type 2 Diabetes Mellitus (T2DM). Leveraging the popularity of IMS within the affected age group, the DiabPeerS study implemented a peer support intervention aimed at improving long-term blood glucose levels (HbA1c) in a randomized controlled trial (RCT). This article describes the development and acceptance of the IMS intervention used in the DiabPeerS study. The intervention included a communication strategy and content designed for lay moderators to facilitate group interaction among people with Type 2 Diabetes mellitus (PWT2D). The intervention’s acceptance was determined by conducting participant interviews, moderator meetings, and analysis of IMS chat protocols. Results indicate that the intervention was well-received, with participants engaging in meaningful exchange about diabetes self-management (DSM). However, those less familiar with online communication may benefit from preparational training and initial face-to-face meetings could enhance group cohesion. This research offers insights into the practical application of IMS for diabetes peer support, highlighting both its benefits and room for improvement.
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1 Introduction

Diabetes mellitus is one of the four most important non-communicable diseases worldwide (1), and a drastic increase of its prevalence is anticipated especially for the most common Type 2 Diabetes mellitus (T2DM) (2). Patient self-management behaviors in particular play an important role in the treatment of the disease including everyday decisions on, e.g., eating habits, physical activity, medication adherence, stress control, and disease monitoring (3). Therefore, diabetes self-management education (DSME) and support (DSMS), defined as the ongoing process of “facilitating the knowledge, skills, and ability necessary for diabetes self-care as well as activities that assist a person in implementing and sustaining the behaviors needed to manage his or her condition on an ongoing basis, beyond or outside of formal self-management training” (4), play a significant role in increasing a patient’s self-management capacity and improving the effects of diabetes therapy (5–9). The terms DSM education and DSM support were combined to Diabetes Self-Management Education and Support (DSMES) to indicate the significant role of ongoing support (10). Even though DSME programs have been shown to improve clinical disease parameters like glycated hemoglobin (HbA1c) (11, 12) and even mortality (13), further research indicates that some of these outcomes might be difficult to maintain (14, 15) and seem to decline after the end of DSME programs (16). Consequently, effective strategies to preserve the effects of DSME are needed, and the provision of ongoing support for people with Type 2 Diabetes (PWT2Ds) shows a potential for this (4).

Peer support – offered by persons with experiential knowledge of the disease – offers an approach to provide cost-effective, low-threshold, and sustainable assistance for PWT2Ds (17). Peer support, within the health care context, is defined as: “the provision of emotional, appraisal, and informational assistance by a created social network member who possesses experiential knowledge of a specific behaviour or stressor and similar characteristics as the target population, to address a health-related issue of a potentially or actually stressed focal person.” (18p.329). Peer support for PWT2Ds is offered in various ways and has been proven to have positive effects on diabetes-related outcomes such as glycemic control, blood pressure, Body Mass Index (BMI)/body weight, physical activity (19, 20), or self-efficacy (21). The success of peer support appears to be due in part to the non-hierarchical, reciprocal relationship that is created through the sharing of similar life experiences (22), but even though there is a definition of peer support, and certain impact factors can be identified, there is no single form of implementation. Rather, peer support is offered in a wide variety of formats and settings: face to face, over the phone (e.g., text messages or telephone conversations), or online (e.g., email correspondence or apps) as well as in combination (17, 20, 22).

In recent years, online applications for T2DM peer support have been increasingly offered, researched, and proven to have positive effects on aspects of diabetes self-management (23–25). Compared to standard DSMES, web-based long-term support can be provided easily (26) and promptly (27), is inexpensive (26), and requires less effort to attend (28). Research on Diabetes Online Communities (DOC) shows that diabetes-related social networks can help patients to achieve positive behavioral changes by providing peer support among patients with similar conditions (29–31). In Austria, the age group most affected by T2DM onset (45-64 years) used Instant Messaging Services (IMS) on their mobile phones, while only 27.5% used other social media tools (32). Therefore, an IMS-based intervention operated on the mobile phone seems advantageous to reflect the customs of the target group (40+).

To our knowledge, most of the research dealing with diabetes-related peer support interventions via mobile phone focuses on so called mHealth or telehealth interventions, which usually labels interventions such as applications used as portable monitoring device, personal digital assistant as well as applications or web-based tools used to deliver educational materials (33–38). Typically, the latter applications for mobile or smartphone provide automated messages sent to the participant without allowing the receiver to start a live conversation (39). Thus, research on peer support interventions, which use mobile phone text messages as the primary mode of communication between patients and health care providers, indicates that interventions are more effective when direct interaction and/or regular feedback is provided (40, 41). IMS tools can provide this by using the conversation format for groups where participants have the opportunity to share their thoughts, needs, uncertainties, and experiences and provide feedback to each other, which – according to research on the definition of peer support (18, 22, 42) – is beneficial to facilitate peer support. Additionally, IMS facilitates connections between specified known users by adding them to specifically created groups that can only be entered upon invitation. Thereby, IMS technology offers invited users a so-called “safe space” to interact and engage in exchange with other peers. However, gaps in the exploration of “technology-mediated peer support, beyond voice-based telephones [and including] technology-mediated peer support modalities (i.e., video conferencing, SMS text message, social media)” have been identified (24), and research on how to facilitate peer support and/or DSMS via IMS is scarce.

In view of the described situation, the DiabPeerS Study (43) aimed to implement a peer-supported IMS RCT for patients with T2DM and to analyze the effects of an intervention on T2DM-related outcomes, primarily HbA1c (ClinicalTrials.gov Identifier: NCT04797429). Details on the RCT outcomes will be published elsewhere.

The aim of this article is to describe the development and implementation of the intervention (see chapter 2) in the DiabPeerS Study: The participants of the intervention group were part of a moderated IMS group and exchanged with other PWT2Ds on T2DM-related topics. For the IMS groups, technology from Mattermost (https://mattermost.com/) was used as it guarantees personal data protection, privacy, and the associated ethical principles. The IMS groups were moderated by a trained lay moderator equipped with a detailed manual and supervised by the study team.

Qualitative research results on how the intervention was perceived by moderators and participants as well as results on the operationalization of and reactions to the communication strategy via IMS from the analysis of chat protocols are provided in chapter 3 and discussed in chapter 4.




2 Materials and methods



2.1 Intervention development and theoretical underlining

For the intervention, a comprehensive and structured program in the form of a manual for the moderators with posting suggestions as well as training materials for moderators were developed by a research group including dietitians, nutritional scientists, diabetes advisers, communication scientists as well as a physician, a psychologist, and persons responsible for the diabetes-related disease management program “Therapie aktiv” in Lower Austria as reviewers.



2.1.1 Developing a peer-led diabetes self-management support program for IMS

In a first step towards developing the intervention, a literature search was conducted on current recommendations for the theoretical basis and practical application of DSMES programs for PWT2D, taking into consideration that the intervention should provide DSM support rather than basic DSM education and should be seen as an addition to standard DSME programs. This research showed that patient empowerment and the promotion of self-management skills must form the basis for the conception of DSMES as a large part of therapeutic success lies in the hands of the patients (44). To facilitate this program, the content and communication strategy were fundamentally based on empowering and supporting participants in their leading self-management roles through various prompts in order to facilitate peer support and the exchange of experiences with other PWT2Ds, as well as enhancing competencies required for self-management and behavior change, such as making decisions, setting goals, planning appropriate actions, and addressing possible barriers through problem-solving (45).

To provide the appropriate structure and content for the program, the American National Standards for Diabetes Self-Management Education and Support (4) were followed. The DSMES Standards (4) suggest core content areas for DSMES programs which include reference to the ADCES7® Self-Care Behaviors (46). While the ADCES7 ® Self-Care Behaviors cover the topics of Healthy Coping, Healthy Eating, Being Active, Taking Medication, Monitoring, Reducing Risk, and Problem Solving, the DSMES Standards additionally recommend “Diabetes pathophysiology and treatment options” as a core topic, which was also included in the DiabPeerS intervention, to make sure that participants were on the same level of knowledge. The ADCES 7® topic of “Risk Reduction” was covered within the topic of Self-Monitoring, while “Problem-Solving” was considered a Behavioral Change Technique (BCT) rather than a theme.

The application of Behavioral Change Techniques (BCTs) is also recommended for DSMES programs (4, 47). Thus, the application of BCTs was adopted in the DiabPeerS program to promote behavior change and to strengthen self-management competencies. Since the BCTs of Goal-Setting, Action-Planning and Problem-Solving are empathized in the DSMES standards (4) and manuals for training peer coaches (48, 49), they were adopted in the DiabPeerS manual: Once every month during the intervention, the moderators invited group members to set themselves their own SMART goal and plan an adequate action related to the actual theme. After four weeks, the goal was to be evaluated in the group, and potential problems were to be solved in a group problem-solving activity based on ADCES7® (46).

Further research on the application of BCTs in T2DM online settings (50) showed that the BCTs of “Feedback on Performance”, “Providing Information on Consequences of Behavior”, “Barrier Identification/Problem-Solving”, and “Self-Monitoring” were the BCTs most often used and with the most promising outcomes, which also shaped the intervention design: “Feedback on Performance” was applied in the intervention as part of the communication strategy to promote user engagement by providing prompt and regular feedback (see below), while “Self-Monitoring” was integrated as a theme including aspects of “Providing Information on Consequences of Behavior” as well as “Risk Reduction” by providing content on necessary (preventive) check-ups and monitoring of feet, eyes, kidneys, etc.

Table 1 shows the final program structure. For each of the seven core topics, online research was conducted by the study team to provide current – evidence-based on the Austrian Medical Diabetes Guidelines (7) – relevant, informative, and easy-to-understand content in the form of videos, articles, infographics, podcasts, etc. Eventually the content was compiled to a detailed pdf document, including a guideline and necessary instructions for the moderators.


Table 1 | DiabPeers program structure.






2.1.2 Communication strategy to facilitate user engagement for peer support on IMS

For the intervention, an IMS communication strategy had to be developed that facilitates peer support by engaging participants. Literature research on peer support was combined with an empirical approach to observe and adopt engaging communication strategies in Diabetes Online Communities (DOCs) on the social media platform Twitter (now X).




2.1.2.1 Motives of people with diabetes to engage in DOCs – different types of peer support

Results of the literature review on the motives of PWDs (including people with type 1 and type 2 diabetes) to visit DOCs largely agree with the definition of peer support (the provision of “emotional, appraisal, and informational assistance”) provided by Dennis et al. (18). Thus, according to Oser et al.: “The most common activities observed in DOCs are giving and receiving various types of support: psychosocial, technical, informational, and self-management.” (31). Gavrila et al. (51) report similar observations on emotional support, technical support, and medical support, while Litchman et al. (24) identify six motivations for older adults visit DOCs: 1) information to improve self-care, 2) emotional support, 3) belonging to a community, 4) validation of information, 5) cause for concern, and 6) interaction with health care professionals.

To facilitate user engagement/motivation in the DiabPeers intervention, these motives were summarized into four types of peer support that should be provided/facilitated:

Emotional support is identified as the most important function of Diabetes Online Communities (DOCs) and is described in literature (31, 51, 52) as seeking mutual reinforcement to receive emotional support in difficult situations and feelings of sadness or frustration related to the disease. Additionally, the desire to provide this support to others is a motivation for many to participate in such groups. In DOCs, PWDs find a community of fellow patients who, unlike friends, family, and health professionals, understand first hand the range of issues surrounding the condition and empathize with all the emotions that arise from it.

Informational support, i.e., being able to request and receive information, is another benefit that participants in DOCs articulate and value. This does not only concern factual knowledge about coping with the disease, but, beyond that, the sharing of experiential knowledge: Other affected individuals can offer advice based on their “lived experiences” as a PWD (31). Furthermore, members of DOCs appreciate that they can validate information found elsewhere in this way: The diversity of first-hand accounts brings a variety of perspectives to a topic, thus enhancing one’s own knowledge about diabetes. Many feel that discussions within the community are more profound than what could be gleaned from information on the media (31, 52).

The quest for technical support is mentioned in the study by Gavrila et al. (51) and refers to dealing with various tools and instruments that are necessary for managing or facilitating the disease. Examples include handling various types of glucose meters or self-monitoring apps. In cases of uncertainty in handling these tools, group exchange of experiences and concrete, detailed guidance can be helpful.

Medical support naturally arises as a theme in DOCs, such as discussions about physical complaints related to diabetes or side effects of diabetes medication. Distinguishing between medical diagnosis and medication or therapy recommendations is not always straightforward. Additionally, there is a risk of providing tips that are generally harmful or harmful for specific individuals. While this problem did not occur in the studies of Litchman et al. (52) and Gavrila et al. (51), Grunberg (53) describes the need for peer facilitators to have strategies for handling certain posts appropriately and suggest regular monitoring by the study team as well as prompt consultation in cases of insecurity.

In the DiabPeerS intervention, the facilitation of emotional and informational support was promoted primarily through the selection of suitable content, engaging post formulation, and the creation of corresponding online materials (see 2.2.2.2). Technical support was encouraged by including subtopics on glucose meters and blood pressure monitors. Regarding medical support, moderators were instructed not to provide medical advice as a general guideline and to consult the study team if confronted with medical inquiries.



2.1.2.2 Online health communication strategies to facilitate user engagement

Understanding the types of support sought and provided in T2DM online interventions and DOCs enabled a nuanced approach to selecting appropriate content for the manual. Further information on how to communicate and craft engaging posts in online or IMS interventions in order to promote interaction and engagement necessary to facilitate peer support was found in research on how to strategically engage users in health communication, with “Call-to-Action” (54) and “Nudging” (55) approaches. The following elements were incorporated into the manual, and moderators were instructed to:

	expect error (55) and therefore share helpful materials and checklists, e.g., for necessary regular medical check-ups, that were provided in the manual.

	set reminders (56), especially when it came to goal-setting activities, which were also indicated in the manual as part of the program.

	provide prompt and regular reactions and feedback to engage users and create a community atmosphere (51), and always try to formulate posts, reactions, and feedback in a positive, reinforcing, and motivating way (55).

	provide elements of gamification (57) like quizzes, common activities, and small challenges that were also provided in the manual as links to online quizzes or suggestions for common activities such as: “Share your perfect healthy plate with the group”.

	actively share personal experiences on, e.g., successful coping strategies to facilitate social modeling. Social modeling is based on the social learning theory which proposes that new behaviors can be acquired by observing and imitating others (58). To share Personal Stories is also suggested by Pedersen et al. (54) as part of the “Call-to-Action” communication strategy. Moderators were instructed to share their personal experiences and encourage group members to do the same.

	give participants the chance to co-create content (54) by, e.g., inviting them to complete shared sentences with their own words: “The last thing I did to feel good about myself was: (…)”.

	create “engaging fact posts” (54) by combining informative posts with activities like questions to stimulate discussion and exchange: “This article provides information on the positive effects of oats on blood sugar (….). What are your favorite recipes with oats?” In the manual, most posts provided were a combination of informative and interactive elements.

	use a “welcoming tone of voice” and avoid “interrupting good conversations” of participants (54), which was introduced to the moderators in training and in the manual.

	“react promptly” – suggested by Pedersen et al. (2020) – to critical posts to avoid the escalation of potential conflict and to avoid misleading information from spreading. In order to handle critical posts, it can also be helpful to “Refer to house rules when users act disrespectfully” (54), which was adapted for the moderators in the DiabPeerS program: “Group rules” concerning the avoidance of sharing fake news, commercial advertisements, to communicate in a respectful way and to avoid racist, sexist, homophobic, etc. comments and to refrain from sharing group content with others, were formulated and shared by moderators at the start of the intervention. All group members were asked to agree to those rules and were also invited to add rules, if needed.



Additional empirical research was conducted in DOCs pertaining to popular influencers (e.g., https://twitter.com/Heather_RoseW or https://mobile.twitter.com/wocdiabetes) or websites (e.g., https://beyondtype2.org) on the social media platform Twitter (now X) to observe best practice examples for Nudging, Call to Action, or Engagement. Posts that were identified as stimulating were selected, translated into German, and graphically edited to create sharable images for the manual.  Figure 1 visualizes the development process fo teh DiabPeerS programme.




Figure 1 | Visualization of the Development of the DiabPeerS Intervention Program.








2.2 Recruiting and training of moderators

Research on structural aspects of T2DM-related peer support (17) indicates that peer support interventions are usually guided/facilitated by persons who are trained to varying degrees, not health professionals but diagnosed with T2DM themselves, and who offer support on a voluntary basis, i.e., who are formally recognized but not monetarily compensated. In most cases, the qualification criteria for these individuals include an acceptable HbA1c – as an indicator of successful DSM – and, generally, the motivation to voluntarily support others in their DSM. Similar variability as in the implementation of peer support can also be found in the designation (peer supporter, peer educator, peer leader, peer support facilitator, etc.), training (between 2 and 46 hours), and roles of these individuals.

Further research was conducted on existing training materials for lay peer facilitators in a T2DM context available online and in the English or German languages. Training programs were found for diabetes peer supporters (48) or peer leaders (49), which focused on face-to-face settings. No training materials or research on detailed training content were available for online or IMS-based T2DM peer-led interventions, thus the programs were used for orientation purposes.

Besides structural aspects, research on role definitions of T2DM-related peer support facilitators (42) helped to sharpen the role description of the peer facilitators: The design of the DiabPeerS intervention should set the framework conditions to enable an exchange of experiences among those affected without reducing their social relationship to so-called “illness companions”, which would entail the risk of exchanging medically questionable and confounding subjective views (42). At the same time, peer support should not be equated with a classic patient-health professional relationship or training, in which content is conveyed by professionals in a directive manner, nor should peer facilitators slip into the role of “para-professionals” who act as extensions of the existing medical staff (42).

For the DiabPeerS intervention, it was intended to provide peer support allowing sufficient exchange of experience and depth of relationship but at the same time being directive to the extent that no incorrect content is conveyed. The task was to share predetermined content from the intervention manual combined with personal experiences and perspectives, to make it more tangible and authentic, to actively invite participants to take part in the group, to encourage group interaction and support, to pay attention to group dynamics, and to promote a trusting and respectful environment. It was not intended for the moderators to provide individual advice to participants.

The term “moderator” was used for the peer facilitators, as it is easy to understand in German and aptly describes the task. Recruitment criteria can be found in (43). Additional to the formal criteria potential moderators were interviewed by the study team with regard to: Personal interest, therapy adherence, commitment in moderating, using IMS and willingness to participate in 6-10 hours of training as well as willingness to cooperate with the study team. Many suitable candidates had professional or volunteer experience in management, coaching, or community work.

Three moderators were recruited, leading three IMS groups. The training covered approximately 10 hours divided into 3 training days over a period of two to three weeks and was conducted by a dietitian, a diabetes adviser, and a communication scientist at the St. Pölten UAS. In the training sessions, the moderators were encouraged to actively participate in discussions and practical exercises using teach-back methods – i.e. letting the learner explain or “teach-back” the newly acquired knowledge - and sessions spaced to allow practice with the IMS tool and manual. Topics included patient empowerment, self-management through peer support, skills development using BCT, and communication strategies for group dynamics, online interaction and digital media literacy.




2.3 Methods of data collection on intervention acceptance and user behavior

In this methodological section, information on data collection and analysis during and after the intervention is described, focusing on how the intervention program to facilitate peer support via an IMS application was perceived by moderators and participants. Several qualitative research approaches were used to this end.



2.3.1 Supervision meeting with moderators

Supervision meetings with moderators were conducted by two members of the study team, who were responsible for the intervention development, moderators training and conduction of the measuring appointments and who constantly observed the IMS activities. Notes of these observations were regularly discussed by the two team members and integrated into the protocols, in preparation for the supervision meetings. The supervision meetings were conducted via MS Teams, lasted for about 30-60 minutes each, and were recorded in writing by one of the study team members following a semi-structured template, including the following topics: description/experience of the moderation task (including posting behavior), role understanding, perception of group interaction and peer support (engagement/motivation/dynamics). In total, minutes were kept for 13 meetings, and the results were summarized both inductively and deductively based on the topics of task management (use of manual and working structure), role understanding, and engaging participants.




2.3.2 Interviews with participants of the intervention group

37 participants included in the intervention group and allocated into three IMS groups. For the duration of DiabPeerS Study (14 months including 7 months of IMS intervention) participants had to attend four measuring appointments. During the first measuring appointment, participants of the intervention group were introduced to the Mattermost app by a member of the study team, who installed the app on their mobile phone and explained its use. After the first three months of the intervention, all participants of the intervention group who attended the second measuring appointment (n = 24; T1 = 3 months after the start of the intervention. Due to illness or termination of study participation not all previously included participants of the intervention group (n=37) attended the second measuring appointment) were briefly interviewed about their experience in the group so far. In order to complement these broad range of perspectives with deeper insights on the perception of the intervention after completion of the intervention additional in-depth interviews were conducted (n=8; after T3 = 7 months after start of intervention).



2.3.2.1 Brief interviews

The brief interviews were not taped but recorded in writing by the interviewers. The interviews were conducted as one part of the measuring appointments and prepared by one member of the study team (involved in development, observation of IMS-chatgroups and supervision meetings) but also two additional members of the study team conducted and protocolled interviews. Questions were structured as follows: experience of group and group interaction, motivation to post/participate, and obstacles to posting/participating. Following the method of structuring qualitative content analysis (59) the organizing researcher primarily coded interview protocols deductively – based on the interview questions - using the MAXQDA software (24 Release 24.1.0). Results were structured into three main themes: 1) motivation to post (both actively and passively), 2) perceived benefits, and 3) “What was missing?”. In correspondence with the research interest on the significance and perception of peer support in an IMS intervention and in thorough discussion with the study team, results on the themes were evaluated according to which type or element of peer support (informational, emotional, technical, medical, or sharing of experiences) they reflect. In a second step, based on how participants described their user behavior and their perception of the intervention roughly four different user types (active users, passive users, observers, and disappointed/rejecting participants) were identified (see Table 2).


Table 2 | Typology of user types in DiabPeerS intervention at T1 (3 months after intervention start.).






2.3.2.2 In-depth interviews

The rough typology of user types (Table 2) was the basis for the subsequent sampling process, aiming to select participants as interview partners, with maximum diversity concerning their posting behavior and perception of the intervention (after completion). Apart from posting behavior and perception of the intervention, the parameters of group allocation and sex were applied to the sampling of interview partners. Selected participants of the intervention group were contacted via telephone after the measurements T2/T3 and asked whether they would be available for an interview. All persons asked for an interview, agreed. In total, 8 interviews were conducted in July 2023. Table 3 displays the final sample of interview partners including a corresponding representative statement on their experience of the intervention and a general indication on whether the intervention was perceived as beneficial or not.


Table 3 | Description of interview partners for in-depth interviews after completion of DiabPeerS intervention.



All interviews were planned and conducted by one team member of the study team, strongly involved in intervention development, moderators training and supervision meetings, measuring appointments and brief interviews. Seven interviews were conducted via MS Teams, recorded, and transcribed. Due to technical difficulties, one interview had to be conducted via telephone and could only be recorded in writing. The semi-structured interview guide was comprised of similar but more in-depth questions about the personal experience of the group using a storytelling approach (60): “How did you experience your participation in the DiabPeerS Study/IMS group? Please start from the beginning.” in combination with more structured questions about topics of interest and/or posting motivation as well as ideas on how to improve the intervention: “In a perfect world, what would the intervention look like?”.

Case descriptions were created based on the interview transcripts, focusing on the overall experience/perception (perceived benefit) of the intervention. To build the coding frame, transcripts were loaded in the MAXQDA software (24 Release 24.1.0) and coded by two researchers of the study team, one who conducted the interviews and one who transcribed the interviews.

While one researcher coded the interview transcripts openly in MAXQDA, by selecting paragraphs or sentences of the transcripts with the mouse and assigning a code to it, the second researcher paraphrased relevant text passages by summarizing them to their meaning with a similar function in the program. In the following step paraphrases were coded and compared to the codes of the open coding process. Eventually the codes were defined and bundled and structured into themes, codes and subcodes. Direct anchor quotes of the interview partners (IPs) were identified as representative examples that illustrate core concepts for codes and categories during data analysis. All anchor quotes were translated from German into English by the authors (see Table 4 Coding Frame).


Table 4 | Coding frame of in-depth interviews.







2.3.3 Chat protocols of the IMS groups

To evaluate the effectiveness of the developed communication strategy, a content analysis of the IMS group’s chat protocols was conducted. Chat logs were exported as Excel files which were used for conducting the content analysis.

For the analysis categories were developed deductively based on research questions on the effectiveness of the communication strategy of the intervention. For this, all posts in the chat logs were coded focusing on different types of peer support (informational, emotional, technical and medical), topics of the posts (as outlined in the DiabPeers program), sharing of experiences, and (the initiation of) behavior change. Additional subcategories were developed inductively, depending on the content. Prior to the analysis, two coders conducted a pre-test with the first 10% of posts in the first IMS group. One coder carried out the main analysis and re-analyzed a randomly selected 10% of the posts for an intra-coder reliability test, which all indicated a good quality of the category system (Cohen’s Kappa > 0.8). Regarding the research question on the effectiveness of the communication strategy to facilitate user engagement and peer support frequency of and response to certain posting types was calculated. For this, after coding, the Excel file was imported to SPSS for descriptive data analysis. The average number of responses (including replies, reactions, and reply-reactions to posts) was calculated to analyze which types of posts facilitate user engagement: the mean was calculated by dividing the number of responses by the amount of postings of the type in question, e.g. if 50 postings were identified on topic A and 100 types of reactions to these postings were counted, a mean 2 was calculated indicating an average number of responses. A frequency analysis was conducted to analyze which types of peer support and topics were posted most frequently.




2.3.4 Triangulation

For the results section in this article, the perception of the intervention was to be presented as comprehensively and with as many perspectives as possible. In order to meet this objective and with the aim of strengthening the credibility and confirmability of the results through methodological and data triangulation, the results of the different data collection approaches (supervision meetings with moderators, brief and in-depth interviews with participants and chat transcripts) were finally consolidated and structured in close discussion with the study team.






3 Results

The main findings are displayed in the following section, describing firstly the working procedure and role of moderators, secondly general challenges when realizing peer support via IMS that were observed in the intervention, and thirdly how the developed communication strategy to facilitate user engagement and peer support was perceived and showed effects in participants’ responses.



3.1 Moderating the IMS groups



3.1.1 Moderators’ acceptance and use of manual

In the supervision meetings, all moderators indicated that they understood the manual well and were able to effectively work with it. Technical difficulties in sharing links and images occasionally arose but were resolved.

According to the moderators, the moderation task was rather time-consuming, and they felt the need to structure the workload and the working hours to protect themselves from being constantly involved in the task. Moderators reported spending approximately 6 and up to 12 hours per week on the moderation task, mainly for.

	selecting the content of the manual, as they were instructed not to cover all contents of the extensive manual but rather to select from suggested materials. To post authentically, linked with personal experiences, moderators needed to prepare by familiarizing themselves with the content.

	sharing the content: As the Mattermost App is operable also as desktop version, all moderators preferred to work via PC, instead of on their smartphones, as this made it more convenient to share content directly from the manual. This, however, led to the sharing of very long text passages that were less readable and appeared overwhelming on the participants’ smartphones. Furthermore, moderators – with their groups’ approval – scheduled times for posting content, e.g., twice a week, which resulting in multiple contents being posted at once and delayed responses. The analysis of chat protocols shows an average delay of 7h and 27min between posts and replies.






3.1.2 Perception of the moderator’s role – self- and external (participants’) perspective

Moderators described their role as “equal team members” who, according to one moderator, possess a “slight knowledge advantage” due to the manual. They did not wish to dictate to other group members what is right or wrong but felt comfortable to share the content of the manual along with their personal experiences. All moderators seemed to struggle with their leading position concerning their responsibility towards the decreasing participation of group members or dealing with comments by group members that they perceived as critical. The supervision meetings with the moderators were therefore crucial for strengthening and motivating the moderators in their position and strategies.

Nearly all interview partners (IPs) described their perception of the moderator, when asked about their experience of the intervention. Thus, the role of the moderator as group leader was perceived as essential for the atmosphere and behavior within the group. The participants’ positive feelings towards the moderator appears to be fundamentally important:


“I believe that (…) is simply a wonderful person” (IP28, Pos. 36).



Furthermore, perceived efforts on the part of the moderator regarding the content were appreciated:


“I have to say, the moderator did a great job (…) was very dedicated and provided us with information very well.” (IP101, Pos. 15).



Simultaneously, dissatisfaction arose when there was a feeling that the moderator was not making an effort or did not provide a clear overview. A mistake by the moderator who inadvertently sent the same post twice – without realizing it – reinforced one IP’s (14) doubts about the moderator’s efforts. Even though the IPs credited the moderators for handling a challenging task, namely encouraging unknown individuals to engage to become a group, they criticized that the moderator did not respond empathetically enough to what was happening in the group, i.e., responded too slowly or not at all to posts of group members and, therefore, failed to initiate or sustain active “conversations” within the group.

In contrast, one IP (144) praised the same moderator for presenting content in a neutral and versatile manner (without always expressing an opinion). Neutrality and a certain degree of objectivity and group leadership seem to be desired not only concerning content but also in interactions with group members. Thus, dissatisfaction also arose when it was perceived that the moderator did not have equal relationships with all group members or engaged in additional private conversations or meetings with only a few group members (IP14).





3.2 Challenges to facilitate peer support in the IMS intervention

General challenges to facilitate peer support via IMS were observed and deduced from interview statements.



3.2.1 Low group participation

The study team as well as the moderators and participants observed that the engagement of group members was initially high but decreased over time, with only a small number of participants posting regularly in the group. For the DiabPeerS study, randomization into intervention and control groups was based on coincidence rather than motivation to participate in the intervention. This led to the inclusion of individuals in the intervention group who were primarily interested in the assessment appointments rather than group interaction, as exemplified by one participant (IP15) who used their phone solely for important calls. Therefore, not all participants were interested in or accustomed to IMS communication. The incomplete and decreasing engagement of group members was perceived as concerning by all moderators, as it appeared to have a demotivating effect on the entire group:


“There were about 15 people in the group, and at the beginning, everyone participated. ‘I am so-and-so from here and there,’ but that quickly faded away. Only a few continued to actively participate, to write along. One participant said, ‘I read everything anyway, I just don’t write.’ In this case, this is just not really productive.” (IP14, Pos. 5).



Participants who did not engage in the interaction at all from the beginning were contacted by the study team to inquire about technical difficulties and received assistance in case of problems. However, technical difficulties seemed to account for only a minor part the decreasing engagement.

Results of the brief interviews show the reasons, listed by the participants, that prevented them from posting in the group (Table 5) and also general aspects that they felt were missing from the intervention (Table 6), which could also have reduced their motivation to engage:


Table 5 | Summary: What prevents participants from posting in the group (brief interviews T1).




Table 6 | Summary: What could be improved, or what was missing from the intervention, incl. classification reflecting type of peer support (brief interviews T1).



In the in-depth interviews, the incomplete participation of group members was also predominantly cited as an obstacle to peer support, and some participants and IPs explained that “social media” communication is simply “not their thing”, which is why they preferred to read/observe rather than post. Thus, the IMS group was not generally perceived as social media but described as a space where relevant content is shared, as opposed to online forums:


“For me, it’s not about the phone itself. I find WhatsApp groups to be fantastic (…) But it’s limited to meaningful things (…) But Instagram - which I used to have - in my opinion, out of 100 posts, 99 are unnecessary.” (IP28, Pos. 25-26).






3.2.2 Group anonymity

In connection with the incomplete group participation and not being accustomed to IMS communication, the anonymity of the other group members also appeared to be barrier to group engagement. Some participants met each other during their assessment appointments, but the majority of group members did not know each other. On the one hand, this anonymity made it difficult for participants to interpret information shared by others, in the sense of whether the sharing person was particularly lazy/hardworking/sporty, etc. On the other hand, participants said they felt insecure about posting actively in the group because they experienced difficulties in assessing how their posts would be received:


“Often, you don’t know when you write about yourself (…) you don’t know, have I offended him or something. Because we don’t really know each other, you don’t know if the joke comes across the way it’s supposed to. So, the act of writing itself is not easy.” (IP101, Pos. 41).



Only one IP viewed the anonymity of the group as an advantage because it made them feel less restricted or obligated:


“From my point of view, it doesn’t matter whether I’ve met the person before. On the contrary: Maybe, if you don’t know each other, the threshold to write certain things or not write them is better. If I don’t have a personal connection to the people, I might find it easier to write certain things.” (IP28, Pos. 34).



To counteract anonymity and decreasing engagement, most IPs (also in the short interviews) suggested arranging regular meetings with interested parties or arranging at least one face-to-face meeting before the beginning of the intervention. Regular meetings to exercise together were mentioned particularly frequently in the interviews because physical activity holds significance in the IPs’ DSM, and exercising together is seen as more joyful than doing it alone (e.g., IP144, IP16, IP14). Additionally, it could help to break down barriers to physical activity, if it took place with individuals who also struggle with health issues and therefore supposedly practice sports at a similar level (IP46).




3.2.3 Flexibility in terms of time and location

The IMS Intervention gave participants the opportunity to engage in an intervention aiming to benefit their DSM without time or location constraints, which has advantages but, seemingly, also disadvantages for group engagement.

Due to their life circumstances, IPs appreciated the flexible setting and found it accommodating and suitable for their needs. Even though some IPs would rather have participated in a more intense rehabilitation program, their circumstances would not allow it (IP46, IP101):


“As long as I’m working, I can’t just be available at any time of day or night … I’m very restricted. From that perspective, the method with the phone is very positive for me. I don’t have to go anywhere. I can do it at home.” (IP101, Pos. 67).



Being able to “do it at home” is connected with the opportunity to access information at one’s own pace and according to personal interests:


“What I really like about this group is that you can go back. If you say, there was something there, there was a topic. Then I can find it through the search function or I really scroll through again. I can still extract something with the links to the various posts.” (IP28, Pos. 25).



On the negative side, however, the lack of time and location constraints seems to lead to less commitment. Unlike in a group meeting, participants can easily delay reading and responding to messages or even neglect them altogether. Occasionally occurring technical issues with the messenger contributed to this negative user behavior. According to the participants, work and other obligations led them to contribute more or less to the group at different times:


“You don’t always have time, I work and then there was also a long time when I didn’t look at it.” (IP101, Pos. 15).



This “running in the background” or “on the side” of the intervention seems to lead to a perception of the intervention as an external regulating factor (in combination with regular assessment appointments): Individuals appreciate receiving “reminders” that prompt them to engage in activities related to their DSM or optimize it. Even participants who perceive themselves as successful in their DSM do not always find it easy to consistently apply all health-promoting behaviors and are grateful for regular reinforcement:


“I am someone who is very structured and takes care of his well-being, but often it’s just everyday life. Some things are unavoidable, which you wouldn’t normally do.” (IP144, Pos. 16).



Receiving reminders – which may cause guilt – is not perceived as joyful, but the advantage lies in feeling validated in existing health behaviors, being reminded of neglected aspects, and being informed about less familiar aspects. It can be assumed that this external regulation or lack of commitment diminishes the intensity of the intervention. However, whether the intervention was perceived as a personal benefit or not did not necessarily seem to depend on this, but rather on how the shared content was used, i.e., the readiness and ability to adapt information to one’s own purposes (see also 4.2).





3.3 Facilitating user engagement



3.3.1 Response to nudging and call-to-action approaches

Regarding the use of nudging and call-to-action approaches to increase user engagement, moderators reported that playful approaches such as quizzes, as well as the sharing of experiences, elicited the most reactions. This is also confirmed by the results of the chat protocol analysis: Posts incorporating playful approaches, reminders (of goals or previously asked questions, etc.), mood questions, images, and reports on personal experiences generated more responses from participants than posts lacking these elements (see Table 7). In terms of recommending prompt responses to posts, there was an average delay of 7.27 hours between posting and reply/reaction. Although there are no specific time constraints regarding prompt responses to posts, this timeframe appears relatively lengthy.


Table 7 | Responses to nudging and call-to-action approaches.



Motivations to reply to posts were mentioned in the brief interviews by participants who did not post actively (see Table 8).


Table 8 | Summary: motivation to post passively (brief interviews T1).



A feeling of obligation towards the moderator in answering direct prompts and questions helped hesitant participants to overcome insecurities in posting. Nevertheless, a tendency to wait for someone else to respond first was also described:


“The question was sometimes unclear, so someone would respond, and I would be like “Ah, this is how it works.” Then you can respond, and it becomes easier. (IP46, Pos. 52).



Regarding the use of BCTs suggested in the manual, some difficulties were observed which could also be conceptual in nature: While the BCTs of Goal-Setting and Action Planning activities were carried out in all groups, they were not conducted in the originally planned format of SMART Goal-Setting and Action Planning a but in a reduced or modified form. For SMART Goal-Setting group members were provided with a guiding image on how to formulate a SMART goal (Specific, Measurable, Adequate, Relevant, Timely) by the moderators. However, group member did not seem to respond to this guidance and also no group conducted a joint evaluation or Problem-Solving activity as outlined in the manual. These activities seem to require a highly structured approach and more constant participation from both participants and moderators, which was not consistently present. However, these techniques were sometimes used spontaneously: One moderator created challenges such as “No sweets for the next four weeks” and invited group members to join, which was well-received. In other cases, group members posted health problems unrelated to formulated goals and sought advice from others. The analysis of chat protocols revealed that Goal Achievements (1.7% of all posts) as well as Behavior Changes (2.4% of all posts) were also posted without being linked to previously formulated goals within the group. However, 230 (8.9%) posts were labeled as Goal-Setting and showed to prompt more responses (mean = 0.75) than posts without Goal-Setting (mean = 0.61).

The results indicate that BCTs were applied in a spontaneous manner, and participants either applied BCTs on their own or upon invitation, reporting on intentions (Goal-Setting), results (Goal-Achievement), or difficulties (Problem-Solving). Generally, BCTs seem to be appreciated by participants as indicated by facilitating response, but the structured procedure in the manual does not seem to be applicable to the more flexible IMS setting.




3.3.2 Response to types of peer support

Of all the posts, 55% were classified as peer support posts and further categorized into informational, emotional, technical, and medical peer support (see Table 9). In most categories, the majority of posts were created by moderators (see Table 9). How frequently participants responded to these types of posts is displayed in Table 10.


Table 9 | Characteristics of peer support posts.




Table 10 | Responses to types of peer support.





3.3.2.1 Informational support

As indicated in Table 9 the majority of peer support posts were classified as informational peer support (76%) and were created by moderators, which is in line with the task description of the moderators. Posts without informational support generated more engagement (response) than posts with informational support (see Table 10). This result requires further differentiation with regard to the topic on which information was shared.



3.3.2.1.1 Response to topics of posts

A differentiation of informative content according to topics of the manual shows the quantity of posts shared per topic (N), and which topics provoked most responses (mean) (see Table 11). The majority of posts centered around nutrition, which correlates with the extensive content provided in the manual for this topic over an 8-week period, but the participants’ response was relatively low. Interestingly, posts related to monitoring and medication elicited higher participant engagement, despite their fewer numbers.


Table 11 | Quantity of posts shared per topic and provoked responses.



On the one hand, this can be partly attributed to the operationalization of the analysis as – especially for large topics – a lot of content about a certain topic was frequently posted at once, and participants mostly replied to only part of this content, which led to a lower mean of responses in the calculation. However, posting a lot of content at once can have an especially overwhelming effect on participants causing fatigue in response.

While the amount of informational content was generally not described negatively in the interviews, it was noted that sometimes a lot of content was posted at once, and IPs described informative content as “learning material” that needed to be “worked through” (IP101), which they did not always manage. In combination with the results of the chat protocols, this suggests that participants faced information overload at times, and that the intervention was, to a certain extent, perceived as an educational program where content is shared by one responsible person, rather than a support program relying on the interaction of all.

Additionally – as stated by one IP 16: “But these are actually always the things you get told.” (IP16, Pos. 55) – the informative content was seemingly not new to all participants, which led to frustration and decreased engagement by some, while others viewed this positively as a “good reminder” and reinforcement in their individual DSM (IP101, IP144, IP28). The statement of IP16 indicates not only that the content was not new, but also a certain level of frustration with the amount of fairly general information – not tailored to the individuals’ needs – that PWDs are confronted with in the course of their treatment.

However, results suggest that two aspects seem relevant concerning the frustration of participants dealing with informative content: First, the combination of informative content with personal experiences (see 3.3.2.1.2) and second, the capability to extract personally relevant content from the shared materials and apply it effectively to one’s own situation (see 4 Discussion).




3.3.2.1.2 Combining information with personal experiences

According to the IPs, it makes informative content more tangible if it is combined with experiential knowledge:


“Of course, I read many brochures and articles, but nonetheless, for me, it’s not as tangible as when someone else writes about it. When someone writes: I’m going for a run, and my blood sugar has dropped as a result. That’s more tangible for me because it’s shared by a tangible person, rather than reading it in some post.” (IP28, Pos. 44).



This is also supported by the analysis of chat protocols, indicating that posts containing personal experiences – being considered a nudging/call to-action approach – provoke a higher response (mean = 0.74) than post without them (mean = 0.60) (see Table 7).

In line with literature on peer support interventions for T2DM, it was important for the IPs to discuss diabetes topics with other affected individuals rather than health professionals or friends/family because a different level of understanding is provided (IP28). Most IPs perceived exchanging experiences with other PWDs as the primary benefit of the intervention – although this benefit was diminished due to the reduced participation (IP14, IP144, IP28, IP101) – and stated that reports on both negative and positive experiences were desired because it is not just about learning what works well but also about understanding what does not work for certain reasons (IP144). Sharing their own positive experiences can also motivate IPs to actively post in the group, not to be ostentatious but to encourage others:


“I think about physical activity, I voluntarily posted in the group. I have personally experienced how good I feel after exercising.” (IP144, Pos. 47).



The results of the brief interviews indicate that informative content was appreciated in the intervention, but beyond that, or in combination with the exchange of experiences, it was perceived as a benefit (see Table 12). Another important aspect, namely the opportunity to identify information of interest oneself, was also mentioned, suggesting that certain individuals possess strategies or skills to filter out relevant information for themselves, even amidst information overload. The appreciation of informative content seems to be connected with how the information is used and thus influences behavior, which became apparent when IPs described how they dealt with the information they received in the intervention.


Table 12 | Summary: perceived benefit of participation in intervention (brief interviews T1).






3.3.2.1.3 Identifying relevant information to change behavior

Two IPs, who perceived their participation in the intervention as beneficial, made statements about aspects contributing to successful behavior change. One IP described how they effectively applied a recommendation suggested by another group member on a certain topic, adapting it to a distinct context of personal relevance:


“The suggestion came from (…), which I then tried to implement further. I found that really great. (…) put it in there because it was about losing weight. For me, I don’t think I need to lose much more weight; for me, it was really about the sugar. I found that it works.” (IP144, Pos. 50).



This strategy for behavior change is grounded in the understanding that program suggestions and ideas require self-planned implementation for behavior change, which was verbalized by another IP:


“You receive a lot of information and everything. But then you have to do something yourself. But this is not only true for diabetes, but for many things. I mean, even if I attend various trainings – I still have to do it in the end. That’s why I think it’s great as it is.” (IP28, Pos. 50).



Past experiences with behavior changes that were carried out successfully were described as conducive to identifying and applying helpful measures/information from the shared content:


“Whereas such things come relatively easily to me due to my history. I had a heart attack and stroke, so my motivation is certainly greater than many others.” (IP28, Pos. 21).



In summary, the results on informational peer support suggest that an overload of informative content occurred, but the combination of informative content and personal experience made this content more tangible for participants. Furthermore, capabilities to identify relevant information and motivation to adapting and applying this information in the personal context facilitated behavior change and overall satisfaction with the intervention.





3.3.2.2 Emotional support

The second-highest number of peer support posts (34.8%) were labeled as emotional support (see Table 9). These were posts that demonstrated understanding, provided positive feedback, expressions of care, encouragement, motivation, or validation of one’s experiences (others feel similarly). Contrary to informational support, posts labeled as emotional support prompted higher responses than posts without emotional support (see Table 10).

In the brief interviews, most motivations to post actively in the group were interpreted as emotional peer support (see Table 13), which indicates that providing and receiving emotional peer support generally facilitates group engagement.


Table 13 | Summary: motivation to post in the group (brief interviews T1).



However, it seems that emotional support was not provided equally in all groups and was not desired by all participants, as a number of controversial statements in the in-depth interviews suggest. Emotional support in the sense of mutual exchange and motivation for everyday challenges within DSM was described as missing by two IPs, but would have been desired:


“Things like ‘wow, how was your week? Or did you experience anything where you felt bad or had a setback?’ That never happened.” (IP14, Pos. 9).



At the same time, another IP from a different group complained about certain content being unnecessary that could in parts be identified as emotional support:


“There are some who seek for discussions in the group when they don’t have them at home (…) I don’t call anyone over video or have a video conference on ‘Yesterday I had so much sugar and today I have so much; and yesterday I ate too much and today too little.’ So, that’s not for me.” (IP127, Pos. 20-22).



Also, activities aiming at group cohesion and getting to know each other, such as sending vacation photos, were described by one IP as “unnecessary” group content (IP16). To put these negative statements of the latter two IPs into perspective, it needs to be explained that these IPs appeared to pursue predominantly specific content interests more related to medical support (see 3.3.2.3) and were not particularly interested in engaging in a PWD community.




3.3.2.3 Medical and technical support

Only 0.4% and 0.2% of all peer support posts were labeled as technical and medical support, respectively (see Table 9). Posts labeled as technical or medical support prompted more response than posts without (see Table 10).

Technical support did occur only rarely, focusing only on specific aspects provided in the manual, i.e., blood glucose meter. Technical support may be more critical for individuals with insulin-dependent diabetes. During the measurement sessions, however, the use of continuous glucose monitoring devices was frequently discussed with the dietitian, but rarely mentioned in the group chats.

Medical support appears to be a “gray area” that overlaps with the realm of informative support. In the analysis of chat protocols, medical support would have only been identified if there were specific medication recommendations made. This did not occur in any case, and the moderators were instructed accordingly. However, medication was a topic mentioned in the manual for the purpose of sharing experiences and promoting medication adherence through information exchange, which is also recommended in the DSMES Standards (4).

In the in-depth interviews, two IPs expressed a very specific interest in experiences with medications and reduced or ceased their participation in the group when they did not receive corresponding responses:


“If someone had experience with (medication) for weight loss. But there was no experience, I have to gather it myself. With medical supervision.” (IP127, Pos. 28).



The other IP attempted to gather experiences with alternative treatment methods or the use of dietary supplements:


“I tried once to ask what other options there are. And I think I said once that I tried (alternative remedy), but nothing came back.” (IP16, Pos. 17).



Another observation related to medical support must be addressed: During the DiabPeerS intervention, some participants were prescribed GLP-1 analog medication as part of their treatment. This medication has gained media attention as a “weight loss injection” used by those who can afford it. However, frequent supply issues in Austria during the study period prevented some participants from accessing this medication despite having prescriptions. This situation may have limited discussions within the group, as some individuals may be reluctant to reveal that their improvements in blood sugar or weight were achieved through medication:


“I’m often not sure because even with (medication), you get the feeling you’re in an elite group. You almost feel guilty about outing yourself as taking (medication), because then it’s immediately like: Yeah, no wonder with (medication).” (IP101, Pos. 61).



In summary, results on medical support suggest that PWDs are interested in exchange about medication but seem hesitant to discuss medical aspects in the (lay) group and prefer consulting medical staff. For participants who are only interested in exchange about medical aspects, this limitation can become a barrier to group participation. However, difficulties in expressing specific interests in a way that can generate reactions within the group and making one’s voice heard may contribute to this barrier, which suggests that competencies in computer-mediated communication are required to enable a satisfactory participation experience.







4 Discussion

The article aimed to provide comprehensive information on the development and implementation of an intervention for peer support with the goal of enhancing DSMs via IMS, led by trained lay moderators. By analyzing qualitative data on participants’ and moderators’ perceptions as well as chat protocols, the study sought to identify factors contributing to the facilitation of peer support in an IMS setting. In this way, the study contributes to a differentiated perspective regarding the provision of different types of peer support in IMS interventions and delivers recommendations for the practical implementations of IMS-based diabetes self-management peer support interventions.

The development of the intervention was based on existing research findings on DSMES provided in peer support interventions. These findings were combined with insights from the field of DOCs and further refined using knowledge from the health communication science area of (online) user engagement. In the following section, the results of qualitative research approaches displayed above will be discussed focusing on the question of which factors of the intervention design facilitated or hindered peer support.



4.1 Diabetes self-management education or support?

Participants seem to have viewed the intervention as educational rather than supportive, which might have been caused by the structured manual and the moderator trained by health professionals but was not originally intended by the study team. The DSMES standards (4) integrate both education and support, which is expedient because both are interlinked in DSM guidance. For the discussion of the results, however, questions arise about [1] the inevitability of educational characteristics in DSM support, [2] the impact of an educational perception on user engagement, and [3] the characteristics and benefits of purely supportive interventions.

Ad [1] An evidence-based foundation provided by health professionals was needed for safety of the participants in the DiabPeerS intervention, to prevent the exchange of questionable views and avoid overburdening moderators, even if this empathized educational characteristics. However, this approach might have led to an overburdening of participants, especially when it comes to informational support (see 3.3.2.1), and might have diminished the empowering effect.

Ad [2] DSM education usually involves a health professional leading and instructing, while DSM support should emphasize the application of knowledge in daily life, highlight empowerment and participant expertise, which includes that participants (rather than health professionals) introduce topics or health issues to the discussion and take over an active role as peer supporter. It is questionable if the structured DiabPeerS intervention made participants adopt a passive role, reducing engagement as participants expressed doubts about the value of their contributions. Additionally, older participants in particular might be used to more traditional hierarchical relationships with health professionals and may not be accustomed to being active self-managers contributing to the therapy’s process with their expertise.

Ad [3] For future DSMS interventions, a methodological balance is needed that empathizes support, empowers participants, and prepares participants for appropriate roles and responsibilities. While DSMES standards offer an appropriate framework, there were concerns about repetitive general information, leading to frustration among PWDs. DSM support can mitigate this by providing tailored advice and a secure, engaging environment without commercial interests, by promoting the exchange of experiences among participants and encouraging participants to introduce the topics that they felt like discussing.

In this light, it becomes apparent that not only moderators but also participants of peer support interventions need preparational training to be able to fully engage in and benefit from a peer support intervention, which is why the following aspects should be considered for preparing participants.




4.2 Preparing participants to facilitate IMS engagement

Many participants described insecurities in posting and struggled with expressing themselves online. Research on Computer-Mediated Communication (CMC) competence shows that the ability to accurately and successfully communicate with others using computer-based technologies is essential for online group participation and discussion (61) and is affected by a person’s communication motivation, communication knowledge, communication skills, and contextual parameters (62). The results suggest that CMC competence was not distributed equally among the study population.

A study by Li, Zhang, and Ao (63) on user behavior of IMS applications shows that information overload in instant messaging software causes information anxiety, leading to delayed responses or none at all, which is considered negative user behavior. Environmental factors like task load and time pressure also contribute to negative user behavior. However, users are less likely to exhibit negative user behavior if they perceive the shared information as useful (63). These findings could also explain the behavior of participants in the DiabPeerS intervention: The large volume of informational content overwhelmed participants, thus leading to delayed or no responses. The non-binding nature of the IMS intervention, combined with individual time pressure and task load, further led to negative user behavior. However, negative user behavior can be mitigated if information is perceived as personally useful, but filtering personally useful information requires competencies: e-health literacy, defined as the capability to identify and define health issues, communicate, seek, understand, evaluate, and apply e-health information critically within cultural and social contexts to solve health problems (64), correlates positively with health-promoting and lifestyle behaviors (65).

Although not measured, interview statements suggest that participants who were capable to filter individually valuable information from the content engaged more and experienced the intervention as beneficial. This requires openness and flexibility towards program content. Those with rigid expectations were more likely to experience information overload and negative behavior, leading to a cycle of diminished participation and fewer meaningful exchanges. Like CMC competence, e-health literacy also seems to not have been distributed equally amongst participants.




4.3 Implications for practice

Facilitators for peer support lie in the program design and its theoretically sound embedding, providing an applicable framework and evidence-based content to engage PWDs in group interaction with the purpose of exchanging experiences on their daily DSM. To facilitate this exchange, however, implications for future implementations of the intervention program, based on the results of this study, should be considered.



4.3.1 Training participants

To increase user engagement, a preparational face-to-face meeting prior to the intervention start is recommended to clarify the purpose of the intervention and discuss group members’ expectations concerning participation. Especially for persons who are not used to online or IMS communication, concerns that prevent individuals from posting in the group should be addressed. When it comes to persons who are generally not interested in communicating via IMS groups, participation in this type of intervention should be considered carefully.

When it comes to promoting user engagement to ensure that participants receive and contribute information extensively, the intervention should not aim to generally increase individuals’ media time, thereby contributing to digital burnout (66). The recommendations should primarily aim to increase the effectiveness of information usage and thus the perceived benefit, rather than simply extending screen time.

Although it may be a difficult task to increase e-health literacy in a single preparational meeting, participants should be made aware that it is their responsibility and decision how information shared in the program is used and applied. In addition, the reduction of informational content is recommended, which can make it easier to follow.




4.3.2 Training moderators

The training focus for moderators should contain the overall explanation of the program, but an additional focus should be on guiding moderators in selecting and thereby reducing the content shared, especially when it comes to the content shared in one individual post. While reducing informational content, moderators should be encouraged to combine shared informational, emotional, technical, or medical content with prompts for discussion and/or interaction as well as invitations to share experiential knowledge.

Medical support is a sensitive issue in peer support interventions when provided by lay persons rather than health professionals. Recommendations for medication should be avoided in such settings. Medication is, however, a central aspect of disease self-management, and numerous unprofessional recommendations can be found online, especially for alternative medical products. An IMS intervention integrating support from health professionals, along with moderator training, supervision, and clear group guidelines appears to offer a protected space against product promotion and dubious unprofessional advice and thus provides an adequate framework for sharing experiences with medications as recommended in the DSMES standards (4), and PWDs should be encouraged to engage in exchange about their experiences instead of being afraid to address this topic.






5 Limitations

The aim of the article was to describe the development of an intervention in an RCT and provide additional information on how the intervention was perceived by the persons involved, in order to provide the reader with a complete picture of the intervention, in which not only the intention of the researchers but also the reception by the participants is presented. In this way, the content of the article can support researchers the design of peer-led IMS DSMES interventions. Results regarding the effects of the intervention will be published elsewhere.

As primarily qualitative research methods were employed to capture the perception of the intervention by participants, at this point a statement regarding the credibility, confirmability and transferability of the results is provided.

The prolonged engagement of the research team with the participants is a key aspect of this study. The majority of interviews were conducted by a single member of the study team, who was intimately involved in the intervention’s development and implementation. This individual observed all group chats, attended all measurement sessions, and participated in all training and supervision meetings with the moderators. The data analysis of the interviews and protocols was also conducted by the same individual, but where feasible, in collaboration with other members of the research team. (In particular, the coding was conducted by two members of the study team). This circumstance must be viewed with a degree of critical analysis and can be seen, to some extent, as both a limitation and a benefit. One potential drawback of the in-depth interviews is that socially desirable responses may have been provided, given the familiarity of the interviewer with the participants. However, particular care was taken during the sampling process to ensure an equal number of individuals who expressed satisfaction with the intervention and those who expressed dissatisfaction and had already done so. Thus, efforts were made to ensure that negative aspects were given sufficient attention. It should be noted that it was not the intention of the study team to present predominantly positive results; rather, the objective was to identify the barriers associated with such intervention designs. In this respect, there is a reduced risk of bias with regard to an overly positive portrayal of the perception of the intervention. However, there is an increased risk that the perspective of those people who are generally less extroverted when talking about their experiences is underrepresented. With regard to the sample size and the resulting data saturation, in the first step about 65% of the study population in the DiabPeerS intervention group were interviewed in the short interviews and thus a large part of the perspectives were recorded. In the in-depth interviews, some of these perspectives were repeated, but aspects were explained in much greater detail. As the interviewees were selected very carefully according to their diversity, it can be assumed that as many perspectives as possible were recorded in detail, thus achieving data saturation.

However, the strong involvement of the interviewer also has to be seen as an advantage, as the interviewer had a very precise understanding of what the interviewees meant when they reported their experiences and was able to link this to the intention of the developers and facilitators. This comprehensive perspective on the intervention was seen as an added value in the data analysis. Constant contact with the multi-professional study team throughout the intervention, and particularly during the discussion and analysis of the data, attempted to ensure reflexivity in dealing with personal conceptions. The triangulation of data carried out for this article allowed the researchers to corroborate the information gathered from different perspectives. Combining the more objective and quantitative analysis of chat transcripts with the interview results facilitated in-depth discussion of the results in the research team and increased the credibility of the interpretations by reducing the impact of potential biases.

Regarding the transferability of the findings, the authors provide a comprehensive description of the intervention setting and implementation, thus allowing readers to assess the applicability of the findings to similar situations: both the findings and the description of the development are transferable in the sense that they can be used to support other research projects.

Limitations were also observed in the analysis of chat protocols as writing styles in IMS are very diverse compared to other text forms e.g. regarding the use of short sentences, emojis, dialect expressions, etc. Evaluating the number of posts can thus be skewed regarding the frequency and amount of response post calculation, because some people split posts on one topic into several posts by hitting send in between, while others write longer posts. Also, the user interface of the IMS mattermost itself might have been a limitation to the acceptance and use of the intervention as most people are used to the functions of WhatsApp. Mattermost appears less user friendly and technical difficulties such as server outages did occur, at the same time mattermost – in contrast to many other IMS tools - provides comprehensive data security and the possibility to download IMS-chat protocols for scientific purposes.
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What was missing Types of Coding

peer support frequency

Desire for implementation | = need for DSME, 2
(behavior change) assistance = not DSMS

Desire for training (DSME) | = need for DSME, 1

not DSMS
More participation of all | = Negative user 2

group members | behavior hinders
peer support

Desire for mutual = = Anonymity of group 4
acquaintance/meeting | hinders peer support

Desire for more | = Not sufficient 2
mutual motivation | emotional peer support

Desire for clearer structure | = Informational peer 5
(including shorter texts) | support needs structure

Explanation: Column 1: Summarized coded statements of participants (n=24) in brief
interviews 3 months after start of intervention on factors that were missing or should be
improved. Column 2: categorization to type or of peer support (informational, emotional,
technical, medical, or sharing of experiences) Column 3: Frequency of codes (= how often
statements were labeled with the code).
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Rejected/

Do not post at all and stop reading after a short time. Reasons:

disappointed | rejection of online/phone-based communication, content not

(n=5): interesting/appealing (different expectations),
technical difficulties

Observers Never/rarely post and do not respond to requests but are

(n=2): interested in the content and observation. Find useful/
interesting content for themselves

Passive Read along, do not post actively but primarily in response to

users (n=7): prompts (from the moderator) and thus contribute to the group
exchange. Find useful/interesting content for themselves

Active Participate actively by contributing their experience/knowledge

users (n=10):

to the group, also ask questions and appreciate the exchange
with other people concerned. They want to support others, but
also find support in the group and useful/interesting content

or themselves
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Themes/ Categories Codes
Moderation style/competence Personality
efforts/endeavours

Sensitivity for group dynamics

Neutrality towards shared content and in relation to
group members

IMS Setting Incomplete/Declining participation barrier to Peer

Support disappointing

Anonymity of Group members

Face-to-Face Meetings

Flexibility (time/place)

Differences in Online/Phone Communication/
Posting Behaviour

Subcodes

Feeling of sympathy towards moderator important
Perceived effort leads to positive perception
Perceived lack of effort leads to negative assessment
Need to facilitate and sustain group conversation
Need to motivate group members

(Prompt) reaction to posts of group members

Neutrality perceived positive, if content is shared with neutrality
and versatility

Sharing information without personal comment can be perceived
as negligent or uninvolved

Irritation about perceived inequality in interaction with
group members

Decline of participation after initial phase disappointing
Perceived need to connect with other PWDs - build community
Less participants- less exchange of experiences

Barrier to active posting: Difficult to assess how posts are
perceived by others-difficult to assess posts of others

Advantage of anonymity: less inhibitions to post certain things
Desired to counteract anonymity
Desired for joint physical activity

in participation advantage (participation in own pace) and barrier
(less engagement/commitment)

Partly no interest in Mobile Phone/Online Communication

IMS perceived more effective and tailored to individual needs than
Social Media

Peer Support Desire to connect with other PWDs

Desire to exchange experiences with other PWDs

Components of Peer Support Emotional Peer Support controversies

Informative Support

Medical Support

Behaviour Change

More emotional support desired (not provided)

Emotional Support perceived as unnecessary (other interest)
High amount and variation of information appreciated
Content perceived as “learning material”

Information needs to be connected with experiential knowledge
Patronizing and repetitive: “things you always get told”
Delicate topic because of lay moderator

Interest in very specific medical aspects and recommendations

Unmet limited interest in medical aspects leads to
reduced participation

No exchange about GLP1 analogs

adopting and successfully applying recommendations from other
group members

ideas require self-planned implementation for behaviour change





OEBPS/Images/table3.jpg
Posting behaviour

Perceived
benefit

Group 2/IP28

Group2/IP127

Group3/IP15

Group3/IP101

Constant active and passive participation:
“I think it’s a really great thing. The
exchange was excellent.” (IP28, Pos. 9)

Rejecting - specific interest not fulfilled:

“I would like to say that I didn’t participate
much in this group. I read it sometimes, I
put a question in once that wasn’t actually
answered.” (IP127, Pos. 4)

Rejecting: Does not like or appreciate
mobile phone texting and online
communication (protocoled
telephone interview)

Constant passive and occasionally active
participation:

“Yes, it was fine. Well, I have to say that
the moderator did a great job (...) tried
very hard and provided us with very good
information. In general, I found it very
motivating to continuously receive reports.”
(IP101, Pos. 15)

Group3/IP46

Group1/IP14

Group1/IP16

Constant passive participation:

“I'm one of those people who say they'll join
in. But I prefer to stand at the back and
join in (...) The whole thing should flow
along nicely.” (IP46, Pos. 47)

Initially active, but then only passive
participation (because of disappointment
with the group interaction):

“So, if I had a topic, there was no response
or no response at all and then of course I
gave up at some point. I would say that I
only responded towards the end.” (IP14,
Pos. 73)

Initially active participation, then reading
along and disappointed/rejecting (with the
content):

“Yes, I've tried it once or twice, but nothing
really came back. For a while it was the
photos of who was where. I'm less interested
in that. (...) I had technical difficulties a
few times, then I read along less. Then it
worked again. But I did not post anymore.”
(IP16, pos.11 and pos. 25)

Group 1/IP144

Constant passive, occasiona]ly active
participation:

“My group was great. We were always kept
informed by (...) The participation of the
group was somewhat poor. I think there
were only three of us (...) who answered
and wrote regularly.” (IP144, pos. 14)
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Perceived benefit Type of Coding

peer support frequency
Good review, lots of information | = Informative support 5
Learn about others' strategies | = Informative support / = 3

exchange of experiences

Exchange of experiences | = Exchange 4
of experiences
Opportunity to receive | = Informative support 4

information of interest for oneself

Joint goal-setting as motivation | = Use of behavioral 1
change techniques

Explanation: Column 1: Summarized coded statements of participants (n=24) in brief
interviews 3 months after start of intervention on perceived benefits from participating in
the intervention. Column 2: categorization to type or of peer support (informational,
emotional, technical, medical, or sharing of experiences) Column 3: Frequency of codes (=
how often statements were labeled with the code).
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Motivation to passively post (respond) in the group

Politeness, feeling obliged to 1
the moderator

Responding to questions 3

Avoiding black and white thinking, = = informative/emotional support | 1
relativizing rules (when feeling a topic is
being treated too one-sidedly)

Participation in quizzes, interactive parts 1

Explanation: Column 1: Summarized coded statements of participants (n=24) in brief
interviews 3 months after start of intervention on factors that motivated them to post
passively in the group. Column 2: categorization to type or of peer support (informational,
emotional, technical, medical, or sharing of experiences) Column 3: Frequency of codes (=
how often statements were labeled with the code).





OEBPS/Images/table10.jpg
Mean of the number of responses

Type of Including Not including
peer support peer support peer support
Informative support 0.54%* 0.68

(1.033) (1.402)
Emotional support 0.69 0.60

(1.352) (1.241)
Technical support 0.00 0.62

(0.000) (1.264)
Medical support 0.67 0.62

(0.577) (1.264)

Explanation: Column 1: Types of Peer Support. Column 2/3: shows the mean of responses to
posts including/not including types of peer support. The mean was calculated dividing the
number of selected posts by the number of responses to this post. A number below 1 signifies,
that there were more posts than responses.

Significant levels are indicated by asterisks, where * denotes p < 0.1, ** denotes p < 0.05, and
*** denotes p < 0.01.
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Posts labeled as different types Mean of the number of responses
of nudging/call to action

Including corresponding types of Not including corresponding types of
nudging and call-to-action approaches = nudging and call-to-action approaches
Playful approaches 1.10 (2.194) 0.5 9(1.185)
Reminders 240 (2444) 0.60 (1.228)
Mood questions 1.51 (1.954) 0.51 (1.096)
Images 0.72 (1.760) 0.61 (1210)
Reports on personal experiences 0.74 (1.083) 0.60 (1.285)

Explanation: Column 1: Responses to posts labeled as nudging or call to action posts (structured into Playful approaches, Reminders, Mood questions, Images, Experience). Column 2/3: shows
the mean of responses to posts with/without the identified nudging or to action approaches. The mean was calculated dividing the number of selected posts by the number of responses to this

post. A number below 1 signifies, that there were more posts than responses.
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Duration

[weeks]

1. Getting to know each other and the program 2-3

Diabetes pathophysiology and treatment options

2. T2DM pathophysiology, treatment and therapy 3

Lifestyle factors

3. Physical activity 4-5

4. Healthy eating 8

Self-monitoring and check-ups in DSM

5. Self-monitoring, secondary disorders, avoiding risks 3

6. Medication 1-2
7 Healthy coping
7. Stress and psychological disorders 3
Closing 1
Total Approx. 28

Explanation: For each topic a certain amount of time (in weeks) was calculated, and content
was provided accordingly. However, moderators were instructed to handle this timeframe
flexibly: if a topic met with little interest (measured by the response of the group members),
the next one should be started and, equally, a topic could also be dealt with for longer if there
was a lot of exchange on it. Group members and moderators were also encouraged to
spontaneously contribute topics and questions that were of interest to them. In addition,
questions e.g. regarding medication or nutrition, could also be asked if another group topic
was being discussed.
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Motivation to post in Type of Coding

the group peer support frequency

Motivation to actively post in the group

Wish to = = Informative/ 1
communicate, exchange = emotional support

Share funny things =~ = Emotional support 1
Provide impulses, support = = Emotional support 1
Share experiences,knowledge = = Sharing experiences / 2

informative support

Motivate others = = Emotional support 1

Share personal achievements = = Emotional support 2
(to motivate others)

Reinforce positives, create a = = Emotional support
good atmosphere

Explanation: Column 1: Summarized coded statements of participants (n=24) in brief
interviews 3 months after start of intervention on factors that motivated them to post
actively in the group. Column 2: categorization to type or of peer support (informational,
emotional, technical, medical, or sharing of experiences) Column 3: Frequency of codes (=
how often statements were labeled with the code).
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What prevents participants from posting in Coding

the group frequency

No sense of participation (group anonymity) | 1

No understanding, connection to online communication = 1

Only interested in reading, observing | 7

Feeling of having nothing relevant to say | 1

No interest in personal exchange but interested in | 1
provided information

Technical difficulties (in several cases when technical problems = 5
were resolved, participation did not increase)

Unable to assess other group participants (group anonymity) | 1

Moderator has a plan and program and determines what is | 1
posted (not participant)

No time, too much stress = 2

Explanation: Column 1: Summarized coded statements of participants (n=24) in brief
interviews 3 months after start of intervention on factors that prevented them from posting

in the group. Column 2: Frequency of codes (= how often statements were labeled with
the code).





