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Abstract

:

Self-management interventions (SMIs) may be promising in the treatment of Diabetes Mellitus Type 2 (T2DM). However, accurate comparisons of their relative effectiveness are challenging, partly due to a lack of clarity and detail regarding the intervention content being evaluated. This study summarizes intervention components and characteristics in randomized controlled trials (RCTs) related to T2DM using a taxonomy for SMIs as a framework and identifies components that are insufficiently incorporated into the design of the intervention or insufficiently reported. Following evidence mapping methodology, we searched MEDLINE, CINAHL, Embase, Cochrane, and PsycINFO from 2010 to 2018 for randomized controlled trials (RCTs) on SMIs for T2DM. We used the terms ‘self-management’, ‘adult’ and ‘T2DM’ for content. For data extraction, we used an online platform based on the taxonomy for SMIs. Two independent reviewers assessed eligible references; one reviewer extracted data, and a second checked accuracy. We identified 665 RCTs for SMIs (34% US, 21% Europe) including 164,437 (median 123, range 10–14,559) adults with T2DM. SMIs highly differed in design and content, and characteristics such as mode of delivery, intensity, location and providers involved were poorly described. The majority of interventions aimed to improve clinical outcomes like HbA1c (83%), weight (53%), lipid profile (45%) or blood pressure (42%); 27% (also) targeted quality of life. Improved knowledge, health literacy, patient activation or satisfaction with care were hardly used as outcomes (<16%). SMIs most often used education (98%), self-monitoring (56%), goal-setting (48%) and skills training (42%) to improve outcomes. Management of emotions (17%) and shared decision-making (5%) were almost never mentioned. Although diabetes is highly prevalent in some minority groups, in only 13% of the SMIs, these groups were included. Our findings highlight the large heterogeneity that exists in the design of SMIs for T2DM and the way studies are reported, making accurate comparisons of their relative effectiveness challenging. In addition, SMIs pay limited attention to outcomes other than clinical, despite the importance attached to these outcomes by patients. More standardized and streamlined research is needed to better understand the effectiveness and cost-effectiveness of SMIs of T2DM and benefit patient care.
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1. Introduction


With the aging of populations worldwide, chronic conditions are a major concern, given their significant impact on individual patients, health care and society as a whole. The World Health Organization (WHO) estimates that by 2025, chronic diseases will account for 73% of all deaths and 60% of the global disease burden [1].



One chronic disease that has rapidly evolved during the last decades as a major public health problem is Type 2 Diabetes Mellitus (T2DM). The global prevalence of T2DM in adults was about 536.6 million people in 2021, and this number is expected to increase further to 783.2 million people by 2045 [2]. Diabetes is a chronic metabolic disease characterized by dysregulation of carbohydrate, lipid and protein metabolism, and results from impaired insulin secretion, insulin resistance or a combination of both. The management of T2DM often involves a combination of medical treatments and lifestyle changes geared to normalize blood sugar levels and decrease cardiovascular risk. These may include medication, diet, exercise, and regular self-monitoring activities, of which the success ultimately relies on patients’ abilities to accept and take responsibility for their disease [3]. For most patients, this self-management is a difficult task that challenges them on a daily basis and often has a considerable impact on work, family and social life [4,5].



Self-management interventions (SMIs) are developed to support people in their daily self-management tasks. Although different definitions of SMIs exist [6], in general, SMIs can be characterized as supportive interventions that healthcare staff, peers, or laypersons provide to increase patients’ skills and confidence in managing their long-term condition. Interventions to support self-management of T2DM may include, among others, education, support for self-monitoring, lifestyle advice, goal setting for behavioral change and coaching [7].



Evidence has shown that SMIs for type 2 diabetes can be effective, for example, by reducing glycated hemoglobin (HbA1c) and by losing weight [8,9]. However, it remains unclear which components or approaches to self-management support contribute most to this effectiveness [6,8]. This is mainly due to the heterogeneity in study design and reporting [10]. Heterogeneity also hinders the knowledge translation from scientific evidence into clinical practice and the replication of successful SMIs by other researchers. The aim of the present study is to summarize intervention components in RCTs related to self-management for T2DM and identify components that are insufficiently incorporated or insufficiently reported into the design of the intervention. By detecting shortcomings either in the design or in the description of SMIs for T2DM, we aim to provide a foundation for the design of new interventions in diabetes self-management, easier replication of effective SMIs, and contribute to the improvement of the future reporting of interventions. In this way, we facilitate the replication and build on research findings for other researchers and strengthen the evidence base.




2. Materials and Methods


This study was conducted as part of a larger study, COMPAR-EU (see Box 1), and uses the descriptive data on T2DM collected there.





Box 1. The COMPAR-EU Project.






COMPAR-EU was a multimethod, interdisciplinary project that contributed to bridging the gap between current knowledge and practice of self-management interventions. COMPAR-EU aimed to identify, compare, and rank the most effective and cost-effective self-management interventions (SMIs) for adults in Europe living with one of the four high-priority chronic conditions: type 2 diabetes, obesity, chronic obstructive pulmonary disease and heart failure. The project provides support for policymakers, guideline developers and professionals to make informed decisions on the adoption of the most suitable self-management interventions through an IT platform featuring decision-making tools adapted to the needs of a wide range of end users (including researchers, patients, and industry).



COMPAR-EU launched in January 2018 and was completed in December 2022, contributing the following outputs: (i) an externally validated taxonomy composed of 132 components, classified in four domains (intervention characteristics, expected patient (or carer) self-management behaviors, type of outcomes and target population characteristics), (ii) Core Outcome Sets (COS) for each disease, including 16 outcomes for COPD, 16 for Heart Failure, 13 for T2DM and 15 for Obesity, (iii) extraction and descriptive results for each disease based on 665 studies for Diabetes, 252 studies for COPD, 288 studies for Heart Failure and 517 studies for Obesity, (iv) comparative effectiveness analysis based on a series of pairwise meta-analyses, Network Meta Analysis (NMAs) and component NMAs (CNMA) for all outcomes across all four diseases, (v) contextual analysis addressing information on equity, acceptability and feasibility; general information on contextual factors on the level of patients, professionals, their interaction and the health care organization for those interested in implementation, (vi) cost effectiveness conceptual models have been created for each chronic condition including risk factors or intermediate variables relevant for SMIs and final outcomes, (vii) business plans and a sustainability strategy was developed based on a multi-prong approach including qualitative interviews with managers and clinicians, the focus group with clinical representatives from EU countries, workshops with industry representatives and a hackathon event. The majority of the COMPAR-EU end-products are available on the online COMPAR-EU platform: www.self-management.eu.







For the aim of the present study, summarizing descriptive data of RCTs on SMIs in T2DM, we followed the methodology of evidence mapping [11]. An evidence map, like a scoping review, is an evidence synthesis methodology that addresses broad research questions, aiming to describe a bigger picture than systematic reviews. An evidence map provides a comprehensive overview of the available evidence on a specific topic by describing and highlighting its characteristics and gaps [12]. Evidence mapping not only provides an overview of the available literature but also graphically illustrates what evidence is available [13]. Having a clear overview of the available evidence is important to understand the coverage of the literature and to develop suggestions and strategies for future research. The user-friendly format of evidence maps facilitates communication with various stakeholders, such as policymakers, researchers, and health professionals [14].



We reported this evidence map following the PRISMA Extension for Scoping Reviews (PRISMA-ScR), which is recommended for evidence mapping [15]. The review methodology was established before data extraction and was registered in PROSPERO (CRD42020155441) and published [16].



2.1. Literature Search


To identify relevant RCTs for T2DM, we followed two steps: first, we searched the databases of a previous European project, PRO-STEP [17], that had identified systematic reviews on SMIs for T2DM published from 2000 up to 2015. Then, we updated this data set with a search strategy in PubMed, CINAHL, Embase, Cochrane and PsycINFO from 2010 to 2018 (see Appendix A). The updated search overlaps in time with the PRO-STEP data set to reduce the chance of missing any eligible studies. The updated search was guided by the search string used for PRO-STEP and consisted of key terms regarding ‘self-management’, ‘adults’, ‘diabetes’ for content and ‘randomised controlled trial’ for study type. MESH terms were used to find relevant synonyms for all key terms. To take diversity into account, this search string was repeated with the addition of terms related to comorbidity, gender, minority groups, socio-economic status (SES) and health literacy. The final search was peer-reviewed by a librarian expert (IS) and adapted to the requirements of each database [18].




2.2. Screening and Selection Process


For the screening process of titles and abstracts, the following inclusion criteria were used: (i) population, adults (≥18 years of age) with a diagnosis of T2DM and/or their caregivers. When a study had a mixed population of patients (i.e., not only people with T2DM) and did not report the outcomes per condition separately, the study was included if at least 80% of the population targeted T2DM; (ii) Intervention, SMIs; (iii) Comparison, usual care (usual care as indicated by the authors), other SMIs (head-to-head); (iv) Outcomes, studies had to report at least one of the outcomes from the “COMPAR-EU” predefined COS; this COS was developed together with T2DM patients and healthcare professionals and contained those outcomes that were rated as most important to them in the context of self-management. (v) Study design: RCTs; quasi-randomized studies were excluded. We included only studies published in English or Spanish.



The titles and abstracts of the retrieved studies were screened by pairs of two independent researchers. Before the screening, all researchers had to perform a calibration exercise to reach a gold standard proposed by a team of experienced supervisors (M.H., M.B., C.C.-A., or C.O.). Each reviewer judged 40 studies for inclusion based on title and abstract. Doubts were discussed with an experienced third researcher (M.H.). All reviewers had to reach at least 80% agreement with the gold standard (calibration) before starting the remaining of the title/abstract screening. Titles and abstracts of the retrieved studies were screened using Covidence (www.covidence.org). For the full-text screening, the same calibration exercise was performed for 20 full-text papers. The final eligibility of each included full-text study judged by two independent researchers was confirmed by a supervisor (M.H., M.B., C.C.-A., or C.O.) through consensus.




2.3. Data Extraction and Collection


Data were extracted using a standard data extraction form that was embedded in an online platform and that was developed in earlier stages of the project (https://platform.self-management.eu/randomized-controlled-trials (accessed on 23 June 2023)). One reviewer extracted relevant data from eligible studies, and a second reviewer checked accuracy. The data extraction form followed the COMPAR-EU taxonomy structure of SMIs (Figure 1). The data extraction form included patient characteristics, including comorbidities, gender and socio-economic variables (e.g., health literacy), SMI support techniques and expected self-management behaviors [10], outcomes, and information on study design and risk of bias. The support techniques contained 12 methods to support self-management: sharing information, skills training, self-monitoring, prompt use, goal setting, problem-solving, coaching, emotional management, social support, shared decision making, service use and provision of equipment. For each intervention, delivery methods, type of encounters, total time devoted to self-management support, location, and type of provider were also extracted. The targeted outcomes consisted of 23 outcomes in the core outcome set for T2DM developed during COMPAR-EU and included outcomes related to basic empowerment skills (self-efficacy, knowledge, patient activation and health literacy); outcomes related to adherence to self-management behaviors in general and more specific to physical activity, diet, medication, smoking cessation and self-monitoring activities; clinical outcomes such as HbA1c, weight, lipid profile, blood pressure, hypoglycemia, hyperglycemia, complications and life expectancy; quality of life, participation in decision making, satisfaction with care and use of scheduled and unscheduled care. If the same intervention and/or the results were reported in multiple papers, we combined them in the same extraction form as one study to obtain the most complete extraction possible. In addition to the descriptives, the risk of bias was assessed using Cochrane’s tool for assessing the risk of bias in included studies, and then a second reviewer verified the judgments [19]. When there was not enough information reported to decide, we contacted the study authors and requested clarification or further information. We rated the risk of bias as low risk, high risk, or unclear for all included studies in each of the five domains of the Cochrane ‘Risk of bias’ tool.




2.4. Data Analysis


We summarized the study findings through descriptive analysis.





3. Results


3.1. Search Results


A total of 11,780 citations were identified by the searches, including primary studies from PRO-STEP, PubMed, Embase, CINAHL, PsycINFO and Cochrane (see Figure 2 and Appendix A). Following the title and abstract screening, 1657 full-text reports were reviewed. Eventually, 1026 articles were uploaded to the COMPAR-EU platform for data extraction. From these, 665 studies were finally included for the descriptive analysis. The main reasons for exclusion during the extraction phase (n = 361) were: being multiple publications from included studies (n = 125), no outcomes from COS (n = 72), no SMI (n = 68), no RCT (n = 45), or wrong population (n = 51).




3.2. Key Characteristics of Included RCTs


The 665 studies, composing 164,437 T2DM adults with a median number of 123 adults per RCT (range 10–14,559) and a median age of 58 years old, were conducted in 64 different countries; 141 were conducted in Europe (21%), 79% outside Europe and only five studies were conducted in more than one country. Most of the studies came from the United States (35%), followed at a distance by Iraq (7%), the United Kingdom (6%), China (6%) and Korea (5%) (Table 1). Almost all studies were implemented on an individual patient level (92%) as compared to the population level. Almost without exceptions, studies were developed for patients (99%), with only one study for caregivers and eight targeting both patients and caregivers (Table 1).



The number of intervention arms (n = 879 in total) in these 665 studies varied between two and five, but the majority of the studies (90%) included two arms. Most studies compared an SMI to usual care (n = 530, 80%), whereas 135 studies compared one or more intervention arms (head-to-head interventions). Usual care was defined as such by the authors and included regular visits and a form of education in most cases. In some studies, usual care (as indicated by the authors) consisted of something more than just information or education, for example, skills training or coaching. In this case, we called it ‘usual care plus’. In 20% of all intervention arms (n = 879), the intervention content or delivery methods were tailored to the characteristics of the study population (e.g., educational material of an existing intervention that was simplified because of respondents with low health literacy, translated because of Spanish speaking people, or adapted because of known gender differences between men and women).




3.3. Characteristics of the Participants


Across all studies, participants were more often female (mean 57%, SD 49–67%); the mean age was 58 years old, and the mean time since diagnosis was 8.6 years across studies. Although most studies used general samples of T2DM, others used more specific inclusion criteria: 72 studies (11%) focused specifically on populations with a low socio-economic status. In most of these studies, education or income was used as a proxy for inclusion; 13% of the studies targeted specific minority groups. These were mostly studies from the United States and concerned immigrants in general or more specific groups such as African Americans, Mexican Americans, Latinos or veterans. Information on health literacy levels was only provided in 29 studies (4%); 13% (n = 88) of the studies focused on diabetes patients with comorbidity; among them, 22% did not specify the type of comorbidity. In studies that did, obesity, hypertension and depression were the most common comorbidities.



Most studies described their T2DM populations with respect to sex (96%), age (97%) and diabetes control (HbA1c; 83%). Other information on study populations, such as illness duration, comorbidities, socio-economic status characteristics and health literacy levels, were described less frequently. Age (61% of trials used an age range for patients to be included) and diabetes control (41% of the studies used a threshold value for HbA1c) were most often used as specific inclusion criteria. Other characteristics, such as time since diagnosis (17%), belonging to a cultural minority group (11%), having comorbidity (9%), sex (4%), socio-economic status (4%) and health literacy levels (1%), were less often used as explicit inclusion criteria for the SMIs in diabetes.




3.4. Characteristics of the SMIs Reported


Table 2 shows the frequency in which specific SM support techniques were used in the intervention arms as well as the frequency of expected self-management behaviors the intervention arms focused on. Figure 3 shows a matrix with the frequency with which specific SM support techniques are combined across studies. Figure 4 shows the number of studies in which expected behaviors go together in one study.



3.4.1. Self-Management Support Techniques


Self-management techniques are techniques or methods used to provide care and encouragement to people with chronic conditions and their carers to help them understand their central role in managing their condition, make informed decisions about care and engage in appropriate behaviors. In the intervention arms, the number of self-management support techniques varied between 1 and 11 (median 4, IQR 3–6). Sharing information was used in almost all intervention arms (98%), followed by self-monitoring (56%), goal setting (48%) and skills training (42%). Other techniques, for example, learning skills to handle emotions and learning to use social support or external resources, such as specific websites, were reported in less than a fifth of the studies. Shared decision-making was least mentioned as a technique to support self-management (5%) (Table 2). It appeared that in the 879 intervention arms, a specific combination of support techniques was frequently offered: sharing information plus self-monitoring (n = 488), sharing information plus goal setting (n = 418), sharing information plus skills training (n = 359), sharing information plus problem-solving (n = 308) and self-monitoring plus goal setting (n = 279) (Figure 3).




3.4.2. Expected Self-Management Behaviors


Expected self-management behaviors refer to decisions and behaviors that patients with chronic diseases are expected to engage in to improve their health. These behaviors are the focus of the self-management interventions and support techniques. In the intervention arms, the number of expected behaviors mentioned varied between 1 and 12 (median 3, IQR 2–5). Expected behaviors of T2DM patients most often included healthy eating (62%) and physical activity (61%), both being lifestyle-related behaviors; self-monitoring (63%), condition-specific behaviors like checking your feet (48%) and medication use (41 were also frequently mentioned; behaviors in relation to work and social roles, healthy sleep, alcohol or smoking reduction and communicating with health care were seldomly reported (Figure 4). Figure 4 also shows that in the 879 intervention arms, the combinations of healthy eating and physical activity (n = 474), healthy eating and self-monitoring (n = 390) and physical activity and self-monitoring (n = 380) are addressed together.




3.4.3. Mode of Delivery


Support delivery methods. In the intervention arms, half of the arms (53%) used support sessions; 10% used clinical visits, 11% were self-guided, and a quarter (26%) of the interventions used a combination of methods. Almost half of the interventions were conducted face-to-face; one-third of the interventions used a combination of face-to-face contacts and remote mediums, mainly phones (Table 2). Two-thirds of the interventions were given to individual patients. One-third in groups (not in table).



Type of location. Most interventions took place in a single location (75%). Outpatient care (43%) and homecare (24%) were the locations mentioned most often; 16% of the interventions took place in a virtual surrounding; 15% in community settings; SMIs for diabetes were hardly given in hospitals, long-term care facilities or at the workplace (Table 2).



Type of provider. In the majority of the interventions (58%), only one provider was involved in the intervention arm, most of the time being a nurse (36%), educator (29%), physician (20%) or nutritionist (18%). Peers and laypersons, psychologists or social workers were hardly involved in SMIs for T2DMs. In one-third of the intervention arms, two or more providers were involved.



Total time devoted and intensity. Information on the duration or intensity of the interventions was missing in the majority of the included studies, and there was a huge variation in the way these variables were reported across studies. Due to the large amount of missing data regarding the exact intensity of the different contacts with patients, we made an assessment of each study arm on whether the amount of contact between the patient and provider(s) added up to at least 10 h, which we labeled as high intensity, or not, which we labeled as low intensity. Based on all data available, 67% of the intervention arms were considered to be low intensity.





3.5. Outcomes Reported in the Included RCTs


Table 3 shows the frequency of reported outcomes in the 665 included RCTs. Clinical outcomes were most frequently used as outcomes for the effectiveness of SMIs in T2DM, including HbA1c (83%), weight (53%), lipid profile (45%) and blood pressure management (42%). Quality of life and physical activity were reported as outcomes in 27% of the studies. Other outcomes, such as adherence to a diet or medication, were reported in less than 16% of the trials. One out of six addressed outcomes related to empowerment, such as self-efficacy (18%) or knowledge (16%). Other empowerment outcomes, such as patient activation or level of health literacy, were not used as outcome measures. The same counts for outcomes related to experiences with care and healthcare use (<5%).



Figure 5 presents the combinations of self-management support techniques and outcomes from the COS. To improve HbA1c, education was most often used, followed or combined with self-monitoring and goal setting. Also, in targeting other outcomes such as self-efficacy, blood pressure and quality of life, education, monitoring and goal setting for T2DM patients are favorite. Other techniques, such as enhancing problem-solving skills, learning how to handle emotions, and shared decision-making, were used relatively less often.




3.6. Risk of Bias of the Included Studies


Figure 6 shows that most studies had a low risk of bias in the sequence generation of the random number for the allocation of participants, but there was a lack of clarity in reporting the methods for concealment of the allocation. The main methodological limitation of the included studies was the lack of blinding of the intervention. This limitation affected the assessment of the subjective outcomes (i.e., quality of life) and objective outcomes that might be influenced by the assessor (i.e., blood pressure). Around 40% of the studies also have a significant number of drop-outs during follow-up, raising concerns about the high risk of bias due to attrition in those studies. The risk of selective reporting was more difficult to evaluate as few studies made available their protocols before the publication of the results.





4. Discussion


Using evidence mapping, this study provides a systematic overview of the design and content of RCTs on SMIs for adults living with T2DM and targeting patient-relevant outcomes. SMIs published between 2010 and 2018 are described in terms of their content and main characteristics, including self-management support techniques, targeted behaviors, mode of delivery, and the extent to which patient-relevant outcomes were measured.



4.1. Main Findings


We identified 665 RCTs, of which a third came from the United States and 21% from a European country. Although the attention paid to research on self-management in Europe has increased steadily during recent years, Europe still seems to lag behind other parts of the world, such as the US, Asia, and Australia.



From the descriptives of the intervention arms, it became clear that SMIs for T2DM are multi-component complex interventions: the number of self-management support techniques varied widely, with sharing information, self-monitoring, goal setting, and enhancing problem-solving as the most often used techniques, alone or in combination. Likewise, most studies targeted a number of expected behaviors, often simultaneously, including self-monitoring, healthy eating, being physically active, and condition-specific behaviors like checking one’s feet and medication use. Most of the intervention arms used support sessions with face-to-face contacts, often combined with contacts by phone; they took place in a single location and were given by one or two providers; only 16% of the SMI’s interventions were organized online, in a virtual surrounding despite the fact that digital interventions have a huge potential to improve outcomes, at least for HbA1C [20,21]. SMIs for diabetes took mainly place in outpatient care or at home and were hardly given in hospitals, long-term care facilities or at the workplace. We found a very limited number of RCTs taking into account social vulnerability aspects (i.e., socio-economic status, minority groups or health literacy), and those that did mainly came from the US. Also, in Europe, social inequalities in people living with T2DM are important as European populations are ethnically and culturally diverse due to international migration. Evidence indicates large ethnic inequalities in the prevalence of T2DM, and there is a clear need for investment in research among migrant populations in Europe to gain insight into factors driving the high burden of type 2 diabetes in these groups and to facilitate prevention and treatment efforts, tailored to their specific needs [22].



An important finding from this study is that the outcomes relevant from a patient’s perspective (COS) were unequally addressed in the studies found: clinical outcomes formed the large majority with few considerations of quality of life and barely any consideration of outcomes to improve empowerment (e.g., self-efficacy, knowledge, health literacy), satisfaction with care and healthcare use. This finding is in line with a recent Danish study that came to the same conclusion [23]. With the aging of the population and an increasing number of older people with one or more chronic conditions, person-centered interventions that address the needs and preferences of older people and add to active and healthy aging are important and highly advocated at the EU and global level [24]. This study shows that the studies found hardly addressed the outcomes that empower patients, such as health literacy, self-efficacy, knowledge and interaction with care professionals. In line with this, it was striking to see that among the self-management techniques reported to support self-management, shared decision-making was only mentioned explicitly in 5% of the studies. Interviews during the COMPAR-EU project with older T2DM patients highlighted that patients often feel stigmatized and have the feeling that they do not receive an equal change in the shared decision-making process because they are too old or too frail [25]. How to optimally involve patients in shared decision-making on an equitable basis needs further attention.




4.2. Study Findings in the Context of Other Research


Currently, as far as we know, there is no systematic evidence on the content and design of self-management interventions for T2DM comparable to the way we produced them in this study. Several systematic reviews have summarized or studied specific components of SMIs separately, for example, self-management educational programs [26], lifestyle modification, self-management education and patient empowerment [27], but not in an integrated way as we did by using evidence mapping and following a taxonomy. Regarding the reporting of interventions, we found much missing data on the exact way interventions were designed, the intensity of interventions, and how outcomes in studies were operationalized and measured. These findings are in agreement with the findings of comparable studies in COPD and obesity that were conducted within COMPAR-EU and also found gaps in the reporting of mode of delivery, intensity, location and providers involved and a huge variety in the way these variables were reported across studies [28,29]. This study showed that 20% of the SMIs were tailored, which means that the content of the intervention or the way it was delivered was adapted to the study population. This percentage is higher than the percentage of tailored studies on SMIs in COPD and obesity, which were below 5% [28,29] and points to the fact that diabetes is generally a precursor in self-management research as compared to other chronic conditions [20]. Tailoring interventions in both design and content is a way to realize more person-centered care [24].




4.3. Limitations and Strengths of This Study


A number of strengths and limitations should be mentioned. The strengths of this study are a very large set of RCTs, a rigorous methodology and the use of a taxonomy and set of outcomes that was developed together with patients, professionals and implementation experts, guaranteeing the relevance of our findings for practice. A limitation of this study was that the selected interventions included the period until 2018. It is possible that some of the areas with limited information reported have improved in recent years. However, in some cases, there were so few studies (e.g., health literacy, minority groups) that it is likely that the detected gaps will still be valid. This is confirmed in a number of recent systematic reviews of self-management interventions in T2DM that included studies of a more recent date. They also stress the lack of patient-relevant outcomes in studies evaluating SMIs in T2DM [23], the heterogeneity in design, and the lack of sufficient detail in intervention descriptions, which complicates the evaluation of these interventions and the use of these interventions in clinical practice [30,31]. However, an update of this study in a few years would be valuable, given the speed at which SMIs are developing.




4.4. Implication for Practice and Research


The current study provided a comprehensive overview of RCTs of SMI for patients with T2DM but also highlighted the heterogeneity and gaps that exist in both the design and reporting of these interventions. Including intervention descriptions and design characteristics in the areas with less information detected could help to obtain a better picture of the reported results of SMIs, their value and how they can be replicated. This is especially important as shortcomings in reporting and design even have a more detrimental effect on the building of solid evidence when interventions are complex, such as is the case in SMIs.



During the past decade, increased focus has been placed on the importance of improving chronic care delivery through the measurement of patient-important health outcomes. Care should be person-centered, respectful of and responsive to a person’s preferences, needs, and values, and ensuring that these guide all clinical decisions. Shared decision-making is the method par excellence to realize person-defined care, even in an older population such as T2DM. Our findings showed that there is much win in this respect. For implementation efforts, it is also important to take patient-relevant outcomes into account and tailor intervention content to the needs of specific groups (e.g., minority groups, people with low SES or health literacy) and not use a one-size-fits-all approach.



In addition, future research should also explore the content and design of SMIs focusing on specific subgroups of T2DM patients that have been marginally addressed or excluded in RCTs so far: for example, T2DM patients with comorbidities. Diabetes patients who suffer from comorbidity or diabetes as comorbidity by other chronic diseases complicate self-management for patients to a great extent, and specific designs may be needed to support people with comorbidities. Now, people with comorbidities are often excluded in randomized controlled trials to evaluate self-management interventions, but this does not correspond with the reality that over 75% of diabetes patients suffer from co-morbidity [32]. In addition, the COMPAR-EU T2DM panel also suggested that SMIs tailored to frequently occurring population characteristics in T2DM other than comorbidity (e.g., culture, limited HL) may also increase equity and acceptability when implementing SMIs [31].



Finally, regarding the design of the studies, all included studies in this study followed a golden standard study design—RCT, to evaluate the effectiveness of SMIs. However, results show that most studies had a high-performance bias, and some had detection and attrition bias. Considering the high costs of the RCT and the difficulty of blinding participants for SMI research, future studies may consider focusing on more realistic reviews to explore the effectiveness of SMIs. Although the current study did not focus on the description of the usual care arms that were used in many studies as comparators, we encountered huge gaps in the reporting of usual care, which blurred the effectiveness of SMIs and hindered the final decision-making. Future studies should also clearly explain the components of usual care arms in the SMI studies to better reflect the effectiveness of SMIs.





5. Conclusions


Although the current evidence for SMIs in T2DM patients is enormous, gaps and disparities exist in this field, including the inconsistency of SMI components used and poor reporting, lack of attention to the diversity among T2DM patients and a lack of addressing patient-relevant outcomes. More standardized and streamlined research is needed to better support research on the effectiveness and cost-effectiveness of SMIs, facilitate implementation efforts and benefit patient care.
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Appendix A. Search Strategy for Diabetes




	PubMed Search
	Query
	Items Found



	#3
	#1 AND #2 AND #3 Filters: Publication date from 1 January 2010
	6988



	#3
	(“Clinical Trials as Topic”[Mesh] OR “Randomized Controlled Trial”[pt] OR “Controlled Clinical Trial”[pt] OR randomized[tiab] OR randomly[tiab] OR placebo[tiab] OR trial[ti]) NOT (animals[mh] NOT humans[mh])
	1,166,396



	#2
	“Self Care”[Mesh] OR “Self-Management”[Mesh] OR “Power (Psychology)”[Mesh] OR “Health Education”[Mesh] OR “Patient Participation”[Mesh] OR “Decision Making”[Mesh] OR “Telemedicine”[Mesh] OR self-administration*[tiab] OR self-care[tiab] OR self efficac*[tiab] OR self-manag*[tiab] OR selfmanag*[tiab] OR self-monitor*[tiab] OR selfmonitor*[tiab] OR self-diagnos*[tiab] OR selfdiagnos*[tiab] OR self-assess*[tiab] OR selfassess*[tiab] OR self-direct*[tiab] OR selfdirect*[tiab] OR self-help*[tiab] OR empower*[tiab] OR enablement[tiab] OR health education[tiab] OR patient education[tiab] OR patient participation[tiab] OR coach*[tiab] OR health promot*[tiab] OR ((community[tiab] OR peer[tiab]) AND (support*[tiab] OR advice*[tiab] OR monitor*[tiab] OR train*[tiab] OR instruction*[tiab] OR intervention*[tiab] OR consult*[tiab] OR assist*[tiab] OR educat*[tiab] OR information*[tiab] OR skill*[tiab])) OR group support*[tiab] OR group intervention*[tiab] OR group advice*[tiab] OR group monitor*[tiab] OR group train*[tiab] OR training group*[tiab] OR group instruct*[tiab] OR group assist*[tiab] OR group educat*[tiab] OR group inform*[tiab] OR group skill*[tiab] OR ((patient[tiab] OR patients[tiab]) AND (centered[tiab] OR centred[tiab] OR focus*[tiab] of directed[tiab] OR coach*[tiab] OR engage*[tiab] OR involve*[tiab] OR orient*[tiab] OR participat*[tiab])) OR ((patient[tiab] OR patients[tiab]) AND (educat*[tiab] OR train*[tiab] OR instruct*[tiab] OR teach*[tiab])) OR (management*[tiab] AND (plan[tiab] OR program*[tiab] OR disease[tiab])) OR (symptom*[tiab] AND (management[tiab] OR directed[tiab] OR focus*[tiab])) OR ((personalized[tiab] OR personalized[tiab]) AND care[tiab]) OR telemedicine[tiab] OR eHealth[tiab] OR e-Health[tiab] OR mHealth[tiab] OR m-Health[tiab] OR shared decision*[tiab] OR sharing decision*[tiab] OR informed decision*[tiab] OR informed choice*[tiab] or decision aid*[tiab] OR ((share*[ti] OR sharing*[ti] OR informed*[ti]) AND (decision*[ti] OR deciding*[ti] OR choice*[ti]))
	1,902,834



	#1
	“Diabetes Mellitus”[Mesh] OR diabet*[tiab]
	626,033







Appendix B. Description Self-Management Support Techniques from Taxonomy (Source: Orrego, Health Expect. 2021)







	
	
Description of self-management support techniques from taxonomy






	
[image: Healthcare 11 03156 i001] Sharing information





This method consists of providing and exchanging information and explanation of self-management topics. This could include information about the relationship between the management of the condition and its possible or likely consequences in the general case, costs/ benefits, information about what other people are doing, about the condition and any other relevant aspect to improve self-management. This information could be accompanied by written material. e.g., an educational session about a healthy diet in obesity, provision of a printed leaflet on the importance of foot care in diabetes, or a link to a website with information about COPD care.

	
[image: Healthcare 11 03156 i001] Skills training





This technique consists of teaching people to develop practical skills and support everyday activities; the rehearsal and ongoing review and assessment of skills and techniques are included. If a skill is explained, but they do not check if patients actually execute it correctly, it would not be considered skills training (it would just be sharing information). If they observe how patients execute the skill, then it would be considered skills training, e.g., inhaler technique instruction, practice foot care procedures, etc.

	
[image: Healthcare 11 03156 i001] Stress and/or emotional management





This method includes understanding the role of stress/emotions, teaching people to use different techniques to manage stress and painful emotions and enhancing coping strategies and ability to cope with the condition. e.g., mindfulness, exercising, stretching, listening to music, deep breathing, meditation, etc.

	
[image: Healthcare 11 03156 i001] Shared decision-making





This section relates a special process, a decision-making process in which patients are involved as active partners with the provider or a multidisciplinary team. In this process, the care or treatment options are fully explored, along with their risks and benefits, and a decision is reached together. A shared decision-making process is appropriate in any situation where there is more than one reasonable course of action and where no single option is self-evidently best for everyone, e.g., discussing different treatments, procedures, diagnostics alternatives or modalities of lifestyle healthy behaviors and deciding together which ones are better adapted to the patient needs and preferences.

	
[image: Healthcare 11 03156 i001] Goal setting and action planning





In this technique, the person is encouraged to set one or more goals that can be achieved according to their needs and preferences. This goal could be formulated as behavior or an outcome. This step could be the starting point for a productive interaction. Usually, an action plan is also developed, which involves detailed planning of what the person will do, including, as a minimum, when, in which situation and/or where to act. “When” may describe frequency, such as how many times a day/week or duration (e.g., for how long). These techniques also could include reviewing the behavior jointly with the person and considering modifying goals or creating a written specification (action plan) agreed on by the person. Written action plans for emergencies are also included in this element. e.g., agreeing on a daily walking goal (for example, 2 kilometers) or establishing a target of x% reduction in weight and a plan for diet and physical activity.

	
[image: Healthcare 11 03156 i001] Enhancing problem-solving skills





This technique consists of analyzing, or prompting the person to analyze, factors influencing the behavior and generate or select strategies that include overcoming barriers and/or increasing facilitators, including anticipation, self-treatment, resource utilization, and problem management. This presumes having formed an initial plan (but is not a condition to implement the element), e.g., identifying and addressing environmental barriers to performing physical activities on a daily basis.

	
[image: Healthcare 11 03156 i001] Self-monitoring training and feedback







This term refers to training techniques for watching, registering and/or encouraging and following up with a person to keep a record of specified behavior, symptoms or clinical data. It could include feedback from clinicians or from the technology of maintained records on a regular basis to encourage the continuation of monitoring, e.g., advising patients how to register symptoms and signs such as glycemia, physical activity, pain level, etc.

	
[image: Healthcare 11 03156 i001] Use of prompts and reminders





Environmental and practical prompts can be used to remind a patient or informal caregiver to perform the behavior when needed and consider their preferences (or to avoid or perform an alternative behavior in the case of behaviors to be reduced). It could be useful to remind about correct techniques or skills in each review to maintain a high standard of technique, e.g., recommend using electronic reminders in an app to remember medication or teaching to use a “to do list” to perform daily self-management behaviors.

	
[image: Healthcare 11 03156 i001] Encourage the use of services





This method refers to stimulating, facilitating or promoting the use of services that could help to increase self-management, including a broad and wide type of services outside direct health care, electronic support services or community resources that could help. The encouragement could be directed to use services that the patient does not currently use (e.g., introduce a patient to swimming pool sessions), to reduce the inappropriate use of some services (e.g., unnecessary ER visits) or to increase services that the patient is currently under-using (e.g., use the 24 h telephone service).

	
[image: Healthcare 11 03156 i001] Provision of equipment





This technique refers to the provision of equipment to enable, assist or promote self-monitoring and/or self-management of the long-term conditions. It includes the correct assessment of equipment needs and suitability to maximize independence and training in the correct use, e.g., Peak flow meter or Dosette medication containers and pedometers.

	
[image: Healthcare 11 03156 i001] Social support





This method consists of helping a person think through how they might elicit social support from other people to help him/her achieve their targeted behavior/outcome. This could also include the provision of social support or considerations about available social network support according to patient preferences, needs, burden of the condition(s) and additional life burdens (e.g., caregiving roles). It is also part of this support, linking the individual with the relevant community services to enhance the socialization process and available support in the local community, e.g., stimulating involving the family in the condition management, stimulating that the patient participates in physical activity groups, etc.

	
[image: Healthcare 11 03156 i001] Coaching and motivational interviewing





The coaching method facilitates behavioral change in an interpersonal process by identifying an individual’s values and core strengths and transforming goals into action using targeted and tailored strategies and support (one team member should be designated as a coach). In this method, motivational interviewing and counselling are also included as a collaborative conversation between a practitioner and a patient that aims to strengthen the patient’s motivation and commitment and minimize resistance and resolve ambivalence to change. e.g., a coaching process facilitated by a nurse for the transition between hospital and home rehabilitation programs based on the coaching methods.







Appendix C. Description of Expected Behaviors in SMI from Taxonomy (Source: Orrego, Health Expect. 2021)







	Lifestyle-related behaviors

	
[image: Healthcare 11 03156 i001] Eating behaviors





Having healthy habits. Also included here is the extent to which a person following a diet corresponds with agreed recommendations from a health care provider.

	
[image: Healthcare 11 03156 i001] Performing physical activity





Any activity that gets patients up and moving. This might include activities like walking to the shops, gardening or doing the housework, as well as things like riding a bike, going for a swim, or playing football. Also included here is the extent to which a person following a physical activity plan corresponds with agreed recommendations from a health care provider.

	
[image: Healthcare 11 03156 i001] Smoking cessation or reduction



[image: Healthcare 11 03156 i001] Alcohol consumption and other harmful consumptions, cessation or reduction





Cessation or reduction of the alcohol consumed and other harmful consumptions.

	
[image: Healthcare 11 03156 i001] Healthy sleep behaviors





Healthy sleep behaviors



Clinical management

Referred to decisions and actions specifically related to the physical dimension of self-management. It could include self-monitoring of signs and symptoms, medication use, early recognition of symptoms or physical management of the chronic disease.

	
[image: Healthcare 11 03156 i001] Condition-specific behaviors





Activities performed for better management of a specific condition, e.g., foot care for patients with diabetes.

	
[image: Healthcare 11 03156 i001] Self-monitoring





Tracking one’s symptoms and/or behaviors, in some cases, could also involve a consequent adjustment of behaviors, but not necessarily, e.g., glucose monitoring, peak flow registering, tracking ingested calories, etc.

	
[image: Healthcare 11 03156 i001] Medication use and adherence





The medication use refers to the degree to which the person properly takes the medication (including conditions to administrate the medication, timing, etc.). Medication adherence corresponds to the degree to which the person’s behavior corresponds with the agreed recommendations from a health care provider. For appropriate medication use and adherence, patients/carers need to know how to take them, what to avoid, and what negative effects to watch for.

	
[image: Healthcare 11 03156 i001] Early recognition of symptoms





The understanding and timely monitoring of symptoms in an appropriate way, e.g., having a previous list of worrisome symptoms, including when it is necessary to contact the doctor’s office or go to the ER.

	
[image: Healthcare 11 03156 i001] Asking for professional help or emergency care when needed





This element refers to a situation where patients or carers have no difficulties asking for help or emergency care, accepting that they need help, managing issues and addressing the message to professionals. Asking without having a feeling of weakness, incompetency or burden on others. Asking for help and doing so in a timely manner to enhance patient wellbeing.

	
[image: Healthcare 11 03156 i001] Managing devices





The appropriate use of self-management devices, including technological management, maintenance tasks and identifying when and in which conditions to ask for technological support or help, e.g., the use of an insulin bomb, a telehealthcare system, etc.)

	
[image: Healthcare 11 03156 i001] Physical management





Coping with pain, tiredness, limited energy, physical impairments, etc.



Psychological management

This area is related to handling and managing emotions in different stages of the condition and using these skills to improve a great variety of situations.

	
[image: Healthcare 11 03156 i001] Handling/managing emotions





Including reducing and managing stress, boosting positive states, not ruminating and self-assessment of emotional wellbeing.



Social management

The ability to interact with other persons and to build relationships in different spaces of exchange with people, i.e., social communities, at work, etc.

	
[image: Healthcare 11 03156 i001] Fitting in at work





Fitting in at work, including the workplace and the work environment

	
[image: Healthcare 11 03156 i001] Social roles





Including relationships, volunteering, leisure activities, etc.

	
[image: Healthcare 11 03156 i001] Being able to work





The ability to enter and maintain work facing the long-term condition. This ability involves, among others, compatibility with condition management and the capacity to execute work tasks but also schedule accomplishment, relationships with managers and colleagues, assisting in a workplace and developing work tasks.



Working with healthcare and/or social care providers

This sub-domain involves the capacity and skills development of patients to work with healthcare providers as nurses or physicians and/or social care providers





	
[image: Healthcare 11 03156 i001] Communication with health care and/or social care providers refers to a wide variety of interventions that are related to and/or focused on communication. And those that try to improve the communication between patients and/or carers with health care/or social care providers.
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Figure 1. COMPAR-EU self-management intervention taxonomy (Source: Orrego, Health Expect. 2021). 
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Figure 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart. 
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Figure 3. Frequency in which support techniques are combined across intervention arms (n = 879). The size and color of the bubble indicates the number of studies including each combination presented, with bigger size and darker color referring to more studies included. 






Figure 3. Frequency in which support techniques are combined across intervention arms (n = 879). The size and color of the bubble indicates the number of studies including each combination presented, with bigger size and darker color referring to more studies included.



[image: Healthcare 11 03156 g003]







[image: Healthcare 11 03156 g004] 





Figure 4. Frequency in which expected behaviors are combined across intervention arms (n = 879). The size and color of the bubble indicates the number of studies including each combination presented, with bigger size and darker color referring to more studies included. 
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Figure 5. Support techniques for SMIs used to address outcomes for T2DM. The size and color of the bubble indicates the number of studies including each combination presented, with bigger size and darker color referring to more studies included. 






Figure 5. Support techniques for SMIs used to address outcomes for T2DM. The size and color of the bubble indicates the number of studies including each combination presented, with bigger size and darker color referring to more studies included.



[image: Healthcare 11 03156 g005]







[image: Healthcare 11 03156 g006] 





Figure 6. Risk of bias of included RCTs. 
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Table 1. Characteristics of included RCTs (N = 665) and population characteristics (N = 164,437).
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Characteristics of Included RCTs

	
N (%)






	
Country (Top 5)

	
US

	
233 (35%)




	
Iraq

	
47 (7%)




	
United Kingdom

	
41 (6%)




	
China

	
37 (6%)




	
Korea

	
30 (5%)




	
Type of population

	
Patient

	
655 (99%)




	

	
Caregiver

	
1 (0%)




	

	
Mixed

	
8 (1%)




	
Type of comparison

	
Head-to-head interventions

	
135 (20%)




	

	
Intervention(s) vs usual care

	
530 (80%)




	
Type of usual care (n = 530)

	
Usual care

	
367 (69%)




	

	
Usual care plus

	
163 (31%)




	
Number of arms across all interventions (n = 665)

	
2

	
598 (90%)




	
3

	
56 (8%)




	
4

	
10 (2%)




	
5

	
1 (0%)




	
Unit of allocation

	
By individual

	
612 (92%)




	
At population level

	
53 (8%)




	
Specific target population

	
T2DM with low SES

	
72 (11%)




	
T2DM from minority groups

	
89 (13%)




	
T2DM with low Health Literacy

	
29 (4%)




	
T2DM with comorbidities

	
88 (13%)




	
Characteristics of the total population included across interventions

	
Mean (SD)




	
% women

Mean age

	

	
57.0 (49.0–67.0)

57.6 (54.3–61.5)




	
Mean number of years since diagnosis

	

	
8.6 (6.6–10.8)




	
Mean HbA1c

	

	
8.2 (7.6–8.9)











 





Table 2. Descriptives of intervention arms (N = 879).
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	Support Techniques
	Type
	n
	%





	Educational
	Sharing information
	861
	98%



	
	Skills training
	365
	42%



	Monitoring
	Self-monitoring
	495
	56%



	
	Prompt use
	147
	17%



	Behavioral change-action based
	Goal setting
	424
	48%



	
	Enhancing problem-solving
	311
	35%



	Behavioral change-emotion based
	Coaching
	237
	27%



	
	Emotional management
	152
	17%



	Social support
	Using social support
	181
	21%



	Shared Decision Making (SDM)
	SDM
	44
	5%



	Use of external resources
	Service use
	93
	11%



	
	Equipment provision
	248
	28%



	Expected self-management behaviors
	Type
	n
	%



	Lifestyle-related
	Healthy eating
	542
	62%



	
	Physical activity
	539
	61%



	
	Smoking reduction
	64
	7%



	
	Alcohol reduction
	18
	2%



	
	Healthy sleep
	9
	1%



	Clinical management
	Self-monitoring (e.g., blood sugar)
	549
	63%



	
	Condition-specific behavior
	420
	48%



	
	Medication use
	357
	41%



	
	Early recognition of symptoms
	142
	16%



	
	Managing devices
	116
	13%



	
	Professional help-seeking
	53
	6%



	
	Physical management
	55
	5%



	Psychological management
	Handling emotions
	142
	16%



	Social management
	Fulfilling social roles
	22
	3%



	
	Able to work/being fit
	3
	1%



	Experience with care
	Communication with healthcare
	49
	6%



	Type of encounter
	
	n
	%



	
	Clinical visits
	85
	10%



	
	Support sessions
	465
	53%



	
	Self-guided
	98
	11%



	
	Combination
	229
	26%



	Way of delivery
	
	n
	%



	
	Face-to-face
	395
	45%



	
	Remote
	181
	21%



	
	Combination
	293
	33%



	Location
	
	n
	%



	
	Outpatient care
	376
	43%



	
	Homecare
	207
	24%



	
	Community care
	134
	15%



	
	Primary care
	143
	16%



	
	Virtual/online
	142
	16%



	
	Other (hospital, work, long-term care)
	1–11
	<2% each



	Type of provider
	
	n
	%



	
	Nurse
	309
	35%



	
	Physician
	177
	20%



	
	Educator
	258
	29%



	
	Nutritionist
	162
	18%



	
	Other
	
	<9%



	Intensity
	
	n
	%



	
	Low intensity (<10 h)
	592
	67%



	
	High intensity (≥10 h)
	286
	33%










 





Table 3. Frequency in which Core Outcomes (COS) were addressed in studies (N = 665).
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Category of Outcomes

	
Type

	
n

	
%






	
Basic empowerment

	
Self-efficacy

	
120

	
18%




	
Knowledge

	
109

	
16%




	
Patient activation

	
11

	
2%




	
Health literacy

	
3

	
0%




	
Adherence to

	
Physical activity

	
153

	
23%




	
Dietary habits

	
106

	
16%




	
Self-management activities in general

	
111

	
17%




	
Medication

	
92

	
14%




	
Smoking cessation

	
14

	
2%




	
Self-monitoring

	
63

	
10%




	
Clinical

	
HbA1c

	
550

	
83%




	
Weight

	
353

	
53%




	
Lipid profile

	
296

	
45%




	
Blood pressure

	
281

	
42%




	
Hypoglycemia

	
28

	
4%




	
Hyperglycemia

	
13

	
2%




	
Complications

	
15

	
2%




	
Life expectancy

	
2

	
0%




	
Quality of life

	
Quality of life

	
180

	
27%




	
Care perceptions

	
Participation in decision-making

	
4

	
1%




	
Experience/satisfaction with care

	
34

	
5%




	
Health care use

	
Unscheduled care

	
26

	
4%




	
Scheduled care

	
13

	
2%
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