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Abstract
Background
Self-management education programs can reduce the complications and mortality in type 2 diabetes. The need to structure these programs for outpatient and community care with a vision for long-term maintenance has been recognised. In Reunion Island, an area affected by epidemiological and nutritional transition, diabetes affects 18% of the adult population over 30 years, with major social disparities, poor glycaemic control and frequent cardiovascular complications.

Methods/Design
ERMIES is a randomised controlled trial designed to test the efficacy of a long-term (2 years) structured group self management educational intervention in improving blood glucose in non-recent, insufficiently controlled diabetes. After an initial structured educational cycle carried out blind for the intervention arm, patients will be randomised in two parallel group arms of 120 subjects: structured on-going group with educational intervention maintained over two years, versus only initial education. Education sessions are organised through a regional diabetes management network, and performed by trained registered nurses at close quarters. The educational approach is theoretically based (socio-constructivism, social contextualisation, empowerment, action planning) and reproducible, thanks to curricula and handouts for educators and learners. The subjects will be recruited from five hospital outpatient settings all over Reunion Island. The main eligibility criteria include: age ≥18 years, type 2 diabetes treated for more than one year, HbA1c ≥ 7.5% for ≥3 months, without any severe evolving complication (ischaemic or proliferative retinopathy, severe renal insufficiency, coronaropathy or evolving foot lesion), and absence of any major physical or cognitive handicap. The primary outcome measure is HbA1c evolution between inclusion and 2 years. The secondary outcome measures include anthropometric indicators, blood pressure, lipids, antidiabetic medications, level of physical activity, food ingestion, quality of life, social support, anxiety, depression levels and self-efficacy. An associated nested qualitative study will be conducted with 30 to 40 subjects in order to analyse the learning and adaptation processes during the education cycles, and throughout the study.

Conclusions
This research will help to address the necessary but difficult issue of structuring therapeutic education in type 2 diabetes based on: efficacy and potential interest of organising on-going empowerment group–sessions, at close quarters, over the long term, in a heterogeneous socioeconomic environment.

Trial registration
ID_RCB number: 2011-A00046-35
Clinicaltrials.gov number: NCT01425866


Electronic supplementary material
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Background
Type 2 diabetes (T2D) is a chronic and increasingly common disease linked to changes associated with sedentary lifestyles and inappropriate food energy intake [1]. The prevalence of known and treated diabetes is close to 4% in France, and up to 18% among adults aged over 30 years in Reunion Island, a French overseas region [2]. This situation gives rise to major costs, with overall expenditure in France estimated at €5,710 billion in 2000 [3]. In Reunion, the financial direct impact associated with diabetes and its complications is estimated at €5,451 per patient [4].
Intervention trials in T2D have clearly shown that complications can be prevented or delayed by rigorous control of the blood sugar level and risk factors [5, 6]. An improvement of one point in HbA1c is associated with a 20% decrease in the occurrence of macrovascular complications and 30% to 40% decrease of microvascular complications [6]. Diabetes and the associated risk factors nevertheless remain poorly controlled for the most part [7, 8]. In Reunion Island, as in France, glycaemic targets are not achieved: in the REDIA study, HbA1c was 8.4 ± 0.2% in patients treated with oral antidiabetic drugs (OAD) and 9 ± 0.5% in insulin-treated patients [2].
For subjects with T2D, four imperatives must be maintained over the long term to contribute to the prevention of complications: adherence to diet, physical activity, treatments and monitoring checks. In order to achieve these objectives the treatment, and optimum medical follow-up, must be associated with therapeutic patient education [9–11]. Self-management education (SME) aims to help patients to acquire or maintain the skills they need to manage their life with a chronic disease as effectively as possible [12]. These education actions must be based on solid theoretical foundations which take into account the complexity of the chronic disease [13–16] and the integration of the individual [15, 17, 18] in his or her social, family and cultural environment, as part of an appropriate approach taking into account social configurations [19, 20] and capacities for change [21].
Several randomised trials assessing SME in T2D have been carried out in the last 20 years. Reviews and meta-analyses are available [22–25]. These have produced overall positive effects of intensive initial therapeutic education in T2D. However, results remain moderate beyond the short term (six months to 1 year). In known T2D, five to 10 years on average after diagnosis, improvements have been demonstrated in metabolic control, self-efficacy, self-management practices, satisfaction and quality of life [25], including in elderly subjects and ethnic minorities [26]. The currently available data underline the need to test structured and replicable group approaches with long-term educational multidisciplinary support, on precise theoretical bases and adapted to different publics and cultures [22, 27, 28]. Interventions calling for group education have two major attractions: reduced costs due to the grouping of several patients with a trainer, and effective learning time which enables patients to gain knowledge and to develop new skills. Nevertheless, the practice of group education could be difficult to implement, essentially because of organisational problems.
Whereas the effects of initial structured education have by and large been demonstrated at one year, the results remain moderate and appear to decrease thereafter. In a population of disadvantaged patients with poorly controlled diabetes, Brown et al., [29] showed the positive effects at one year of more numerous and repeated group sessions. The total effective education time improves the overall results of self-management programmes up to one year [22, 29–32], but total uncertainty remains with regard to the question of providing on-going support with group education beyond one year for patients who received a structured initial education cycle [23–25, 33]. The four-year ROMEO Italian trial [32] compared “systemic” group education with medical follow-up alone. The sessions were conducted on an outpatient basis within the diabetes secondary care structure. They showed a very positive effect on the metabolic control, increasing over time. The intervention comprised one hour education sessions delivered on a three monthly basis. The DESMOND programme, including a single initial 6-hr structured education cycle of six hours, in a recently diagnosed T2D, has had a favourable impact on weight, risk factors, beliefs and health practices, but no effect on the level of HbA1c at one and three years compared to a randomised control group [34, 35]. A self-management intervention involving 10 two-hour group sessions in a primary care setting in Sweden, over a period of nine months, showed a 1.4% difference in HbA1c level at five years [36]. The requirement for long term maintenance closer to patients, at the community level and/or led by peer educators, has been stressed [37, 38]. The expert patient education (X-PERT) programme delivered over six 2 hour-sessions reported HbA1c improvements at 14 months (−0.6% v 0.1%), although long term outcomes have not yet been reported [39].
In Reunion, the population remains socially and economically fragile on the whole [40]. A very high proportion −43.6% in 2002 – receive free complementary health cover. The REDIA-prev2 study conducted in 2004 in the two hospital centres in the north and the south of the island, failed to demonstrate the effect at one year of quarterly one-to-one counselling encounter with a registered nurse educator and a dietician [31]. Since 2004, the RéuCARE (Réunion Cœur Artères Rein Education) regional network in Reunion is based around the establishment of group SMEs in accordance with the learning nests approach whose theoretical bases draw on socio-constructivism, empowerment and cognitive social theories, and integrate the heterogeneity of individuals, including literacy level heterogeneity [41]. The educational group sessions take place at close quarters, organised all over Reunion Island. Educators are health professionals trained to hold learning sessions, with the learning nests empowerment approach. The present ERMIES study challenges the hypothesis that in difficult-to-control T2D a feasible and reproducible group-based structured empowering SME, lasting for two years at the proximity level, helps to achieve better metabolic control, as evidenced by the level of HbA1c, compared to an initial education cycle only. The ERMIES programme includes in both control and intervention groups an initial cycle made up of a minimum of three 2 hr long sessions in an empowerment model. The programme in the intervention group involves supplementary 4-monthly empowerment 2 hr sessions over 2 years.

Methods/Design
Trial design
This is a multicentre open (except during the common initial education cycle) randomised two-arm controlled trial (Figure 1). This trial will be associated with a qualitative ethno-sociological study conducted on a sample of 30–40 persons.[image: A12933_2012_Article_565_Fig1_HTML.jpg]
Figure 1Design of the protocol over two years in Reunion Island, ERMIES, 2011–2014.




Patients will be recruited from five different outpatient secondary settings in the four hospitals of the Reunion Island, and will be seen in outpatient consultations. Detailed information will be given by the investigating physician on the objectives of the study, its nature and constraints, the anticipated risks, and the expected benefits. Patients will be included in the study, and followed-up for two years, once a consent form has been signed.

Eligibility criteria

                  1.Inclusion criteria: patients aged over 18 with type 2 diabetes, defined in accordance with WHO criteria treated for at least one year (OAD and/or insulin and/or GLP-1 analog); HbA1c ≥ 7.5% for three months or over; treatment regimen stable for at least three months (except for possible changes to insulin doses in the previous three months); living in Reunion Island, affiliated to French national health insurance, and patients having signed a consent form for participation in the trial.

 

2.Non-inclusion criteria: current or scheduled treatment liable to influence blood sugar levels, such as corticotherapy; current or recent hospitalisation (< three months) associated with the diabetes; structured education intervention in hospital or on outpatient basis in previous three months; severe evolving current complication: ischemic or proliferative retinopathy, severe chronic renal insufficiency (clearance < 15 ml/min), coronary heart disease, foot lesions; current pregnancy or desire for pregnancy during the trial; evolving cancer (except baso-cellular or spino-cellular cutaneous epithelioma); severe physical, cognitive or mental illness handicap; concomitant participation in a therapeutic intervention trial.

 



                

Interventions
The patients randomised in both arms will benefit from a structured initial cycle. Trained educators, blind to the subsequent group allocation, will conduct this initial group education cycle within the 12 weeks following inclusion. At the end of these 12 weeks the blinding will be lifted, and the patients randomised in the two-year education arm will continue to receive on-going structured group education. All group sessions will take place at close quarters, organised by the RéuCARE health network in specific locations in each town (municipal and/or community settings).
Patients are reminded by telephone during the week prior to each educational session to confirm the date, time and place. Patients who fail to attend the session will be called within two days and offered a new schedule.

Structured group SME intervention

                  1.The theoretical basis and framework of the Learning nests’ approach for the structured educational intervention [14, 42].

 



                
The complex nature of chronic diseases requires that therapeutic education takes into account both its biomedical and psychosocial dimensions. Learning nests work on knowledge to be built, and social, individual and contextual dimensions of learning, as well as the required decision of actions on a long-term basis, taking into account the heterogeneity of individuals and of their conditions. The learning nests are based on the contributions of socio-constructivism [43, 44], and empowerment [45], and take into account the enhancement of self-efficacy [18], through skill mastery, problem solving, decision making and action planning.
Fine components structure the approach of learning nest group sessions:	Component 1: Self analysis of relevant knowledge. The learner is placed in a condition to be able to analyse the relevant knowledge before making the decisions, which will be his own and not subordinated to those of the educator. Each learning nest offers a constructive meeting between the learners' ideas and the reference knowledge. Since the Learning nests do not include lectures, this meeting is dealt with through diversified actions exercised by the learner, on forms of knowledge that are made manifest and manipulable.

	Component 2: Acknowledgement of individual contexts and problem-solving. The patient's "ordinary" context is legitimised by virtue of the visibility conferred on it (photographs, handouts, material, foods, ...). The learner can thus identify the affordances of his or her environment. The learner can continue to "manipulate" the reference knowledge in his own particular context. The encounter with the reference knowledge takes place in the presence of the health professional, and this body of knowledge is conveyed into the patients' context in the form of booklets that make sense to them, because the information has been put together there and then.

	Component 3: Individual heterogeneity as an asset for self-assessment and action. The heterogeneity of the patients is not considered a problem, but as something of value, which is taken into account in the very act of designing the situation. The analytic dimension of the work to be carried out by patients is of importance. The specific individual characteristics of the patients can be integrated without exception. The outcome of each learning nest thus varies over a range of different solutions, and not a single one.

	Component 4: The long lasting dimension of self management. The learning nests integrate the lasting dimension of chronic illness and the necessity of thinking the action over for a long time before seeing the first results. The decision for action always remains the property of the patient, with a space for encouraged actions in parallel, which leads the trainer to work with the patient's individual dispositions, helping the patient to become aware of the advantages and constraints of his environment. At the end of each group session patients identify a goal and an action plan related to their context. At the beginning of the each subsequent session patients are invited to reflect on their experience of working on their self-selected goals, and talk about what they had learned and how it could be applied in the future. Patients are encouraged to discuss events that had occurred and to reflect on how these events had affected self-management and action.

	Component 5: Culturally tailored education materials. In addition to ensuring cultural relevance by focusing on the priorities and the personal contexts of the patients in the program, learning nests use education materials that are developed with and for the target audience: local foods, contextual photographs, natural surroundings, occupations, clothing, appropriate reading level, coloured items (for identification).




Learning nests incorporate and emphasise behavioural strategies, rather than a traditional didactic approach, including curricula and handouts that have been developed to meet the specific needs of the target population [14, 19, 40, 46]. They also involve psychosocial dimensions, and the presence of the context in which the chronic illness is dealt [47] with on a daily basis, and the patient’s need for a decision on actions to be taken.
The learning nest can be defined as a learning empowerment situation centred on the construction of bodies of knowledge, in which the knowledge worked on in a given situation will enable the patient to take decisions relating to his health management. The patient has the possibility to modify his everyday practices (nutrition, physical activity, taking medication) while bearing in mind his/her existence in relation with the others, with his environment, his resources and his culture. Patients become aware of the issues they can manage on a priority basis, taking account of not only of medical dimensions (level of HbA1c, other risk factors, treatment, etc.), but also psycho-sociological, contextual, environmental, cultural and economic dimensions. This work results in a decision which incorporates a positive view of health and feasibility in contexts in which the patient will develop. Whatever the specific cultural, religious and socio-economic background of the patients, each can work on the basis of his own data, reinforce his own views and find a way ahead which takes into account the constraints and strengths of his social, family and personal life.
The material, process and the design of each educational group session are detailed in specific booklets for learners, including those with literacy difficulties. Booklets for educators include a curriculum written protocol, available in French and in the English language (EPMC booklets; Education Prévention des Maladies Chroniques[48]), allowing replication of the educational intervention.2.Initial education cycle

 



The initial cycle consists of 3 to 7 educational weekly or bi-weekly 2-hour group sessions for 4 to 10 patients:	Personalised assessment group session (120 minutes): patients work on their own clinical and biological factors that can influence health maintenance (blood glucose, blood pressure, lipids, weight, waist circumference, smoking), before looking at lifestyle measure effects and specific impacts of eventual changes. They then scrutinise the feasibility of action planning and implementation in real life, and goal-setting taking into account all individual, social, and contextual dimensions. At the end of this session, each learner can schedule 2 to 6 specific additional focused sessions, according his/her needs and goal-setting.

	Two to 6 specific additional focused sessions of 90 to 120 minutes, spaced at intervals of 1 to 2 weeks (3 weeks maximum). These sessions are selected on the six following themes: self-monitoring and adaptation of treatment - physical activity - food and control of fat intake – understanding of diabetes and treatment – challenges of insulin therapy – prevention of foot lesions.



3.On-going SME support: personalised empowerment follow-up including group sessions of 90 to 120 minutes each, with three to ten patients at 16, 32, 48, 64, 80 and 96 weeks. Each session will be scheduled at the end of the previous session. Patients will work on the progress of their indicators as follows: medical (HbA1c levels, blood sugar, arterial pressure, lipids, waist circumference, smoking, treatments); health coping and goal setting (action(s) initially decided on, actual implementation, obstacles); cognitive (review of knowledge gained through the first session assessment session and additional sessions). The summary of the session comprises objectives for action(s) to be implemented and the scheduling of optional additional sessions to support practical implementation.

 

4.Educators
The professionals carrying out the sessions have been specifically trained (long-term training by the University Diploma on SME in chronic diseases, or training with experience and skills validated in the network). Training of educators include sessions on biomedical knowledge on diabetes, nutrition and treatment, educational skills, behavioural strategies, learning nest and empowerment approach. In order to “embrace empowerment”, health care professionals have to make a paradigm shift from the traditional approach to care and acknowledge that patient are in control of their daily diabetes care, making autonomous and informed decisions about their diabetes self-management [49]. Additionally, training includes for each thematic group sessions a thorough review of the process, content, educator role, learners actions, learning indicators, specificity of goal setting and problem solving taking into account individual, social and cultural context.

 




Control arm: group-based initial structured education cycle only
In the control arm, patients receive only the initial structured education programme, conducted in the 12-week period following inclusion.

Concomitant treatments and procedures
In both arms, patients will continue to receive quarterly outpatient medical follow-up. Regular examinations and therapeutic adaptation will take place in accordance with the recommendations. The individual nursing or dietician encounters, required in addition to the medical appointments due to the evolution of the disease or therapeutic changes (such as starting insulin, GLP-1 analogue) will be authorised whatever the arm.

Outcomes
The main outcome is the evolution of HbA1c (%) at two years. The HbA1c will be measured by the HPLC method in a centralised laboratory (biochemistry laboratory of the Félix Guyon hospital in St Denis).
The secondary outcomes will be as follows: quarterly evolution of HbA1c (%), fasting blood glucose, anthropometric indicators (body mass index, waist circumference), blood pressure, tobacco consumption, annual screening of lipids (total cholesterol, triglycerides, HDL and LDL cholesterol), antidiabetic treatments (type and dose) and the occurrence or worsening of diabetic complications. Health practices (level of physical activity and food consumption) will be assessed by means of annual questionnaires. These have been used in Reunion Island for a number of descriptive or intervention studies: RECONSAL [50], REDIA-prev1 [51] and REDIA-prev2 [31]:	Physical activity: physical activity scores will be assessed by means of a questionnaire developed on the basis of the Baecke self-questionnaire [52], which explores professional, sporting and leisure exercise. Questions on domestic activity were added to our studies.

	Food consumption: food consumption (reported energy intake, macronutrient intake, dietary habits) will be assessed by means of a rapid food frequency questionnaire relating to weekly consumption [53]. Quantities of various foods are assessed by means of a photo album. The validity of the questionnaire and the photo album for the population of Reunion was checked by comparison with food surveys.




The care and treatment courses will be assessed by means of questionnaires at inclusion and at two years, based on the questionnaire used in the French ENTRED study [54] adapted to the situation and context in Reunion and comprising 30 items.
Quality of life will be assessed annually by means of the Diabetes Quality of Life, Brief Clinical Inventory [55]. This scale, including 15 items and translated into French for Reunion, was validated for this trial among a sample of 150 Reunion’s patients presenting diabetes.
Self-efficacy, social support and anxio-depressive state will be assessed by means of psychometric scales validated for the purpose of the trial in Reunion. The feeling of self-efficacy will be measured by means of section 3 of the MDQ (Multidimensional Diabetes Questionnaire) [56]. This questionnaire includes 13 items: seven for self-efficacy and six for outcome expectations. The patent’s perception of the specific social support from the partner with regard to the treatment of the diabetes will be assessed on the basis of 12 items derived from the MDQ. The patient’s anxiety will be assessed by the HADS (Hospital Anxiety and Depression Scale) [57]. The HADS includes seven items and is widely used and validated in outpatient prospective studies. The depression level will be measured by means of the CES-D [58, 59], which comprises 20 items. The French versions of the two latter tools have demonstrated their psychometric qualities.
The food consumption questionnaire will be conducted face to face with the centre nurse trained for this purpose before the start of the research. The other questionnaires will be self-administered, with the assistance of the study nurse if necessary for subjects with low literacy levels.

Sample size consideration
The efficacy assessment is based on the following main judgement criterion: developments between inclusion (week 0) and two years (week 96) of the percentage of glycated haemoglobin HbA1c (%).
The expected benefit is a decrease at two years of at least 1% in the average HbA1c between the group “structured on-going SME support” and the control group “Initial structured education cycle only”. An absolute difference of 1% at two years between the two groups appears relevant [23, 24, 29, 32, 39, 60–62].
To show an absolute difference of 1% of HbA1c, with a standard deviation of 2.5%, a type I error rate of 5% and a power of 80%, it is necessary to include 99 subjects per group in a bilateral situation.
Because of an estimated data deficiency of 20% at two years (drop out, refusals, deaths), it is planned to include 120 subjects per group, making a total of 240.

Randomisation methods
Block randomisation is carried out on two stratification factors: insulin treatment on inclusion (yes/no - two strata), and inclusion centre (five strata). The numbers of participants in each group are balanced with a ratio of 1:1. The 10 randomisation lists are drawn up by the statistician of the CIC-EC of Reunion before the start of the research.

Blinding
For all patients, the first phase (group-based initial education cycle) will be conducted blind with regard to the randomisation arm for patients, until 12 weeks at the latest, researchers and education team. At the end of this first phase the follow-up will therefore be unblinded.

Statistical methods
The statistical analyses will be carried out at the CIC-EC in Reunion, under SAS® (version 9.2, SAS Institute Inc., Cary, NC, USA).
Description of the initial characteristics of the screened patients and of the included patients will be done by usual statistics (number, percentage, average ± standard deviation or median and range).
Effective implementation of the SME program and the effective participation will be documented.
The assessment of efficacy of the intervention will be performed in a single analysis, according to the intention to treat principles (i.e. according to group allocated by randomisation) with type I error equal 5%, and bilateral formulation of Student t-test (primary analysis).
In the two compared groups, the deficient data on HbA1c (%) at two years (week 96) will be replaced by the measurement obtained at week 84.
If the primary analysis shows a significant difference between the two groups, a comparison of the mean change in HbA1c (%) S96-S0 will be done by the level of participation (secondary analysis using 1-factor ANOVA model): i) basic level ("initial structured therapeutic education only"), ii) level 1 (“structured on-going SME support” without specific additional focused sessions), iii) level 2 (“structured on-going SME support” with specific additional focused sessions).
Analysis of longitudinal data gathered during two years will used in generalised estimating equations (GEE) adapted to repeated measurements in order to test the trends described over the duration of the supervision.
Analysis of the time between randomisation and occurrence of a level of HbA1c <7% (first event observed) will be performed by the Kaplan-Meier method, with comparison of survival curves between groups by Log-rank test.
At each annual collection point the anti-diabetic treatments will be classified into four hierarchical categories: 1) non-insulin antidiabetic monotherapy, 2) non-insulin antidiabetic bi-, tri- (or more) therapy, 3) one injection of insulin, 4) two or more injections of insulin. Between two collection points, moves from one category to a higher (or lower) category will be identified as a reinforcement (or reduction) of the treatment. The interaction between the intervention and treatment category will be tested in the appropriate multivariate models (ANCOVA, GEE, time-dependent variable in the Cox model).

Nested qualitative study
The associated qualitative study will be conducted on a sample of 30 to 40 persons in both arms, and will include observation and recording group sessions as well as semi-directive conducted interviews at home.
The objectives of the ethno-sociological qualitative study are: i) to analyse the learning processes during the education sessions, and then in individual contexts to analyse the developments in health ‘literacy’ is taken to mean not only reading and writing ability and numeracy, but also information searching, cognitive work and decision-making [63] in the various areas covered by the SME process. These areas are: food, physical activity, control of risk factors in complications, blood sugar self-monitoring and adaptation of the treatment. 2) analysing the adaptation processes in context and their links with the sessions, interactions in the education session and literacy levels; 3) endeavouring to generate barriers and enablers in developing self-management.
The participants in the qualitative study will be selected on a non-random basis by the head of the ethno-sociological survey (M. Balcou-Debussche), so as to have a sufficiently wide panel of participants, taking account of the age, sex, length of time since the onset of diabetes and its level of control and complications, professional activity, habitat, socio-economic level and level of education. The possibility of inclusion in the ethno-sociological research (including interviews at home) will be specified in the information letter and consent form. Additional oral information will be provided for a qualitative study of participants on the aims and precise conditions of this survey.
An analysis will be made of the content of the themes covered in the interviews and the recurring themes. The categories and signifiers will be developed using the constant comparison method. The emerging themes can be included and developed in new analysis and data-gathering cycles [64]. The session observations will include an ethnographic summary of language interactions, speaking and activities of participants. All the data, themes and recurrence will be the subject of cross-analyses of the same individuals according to the context, sessions or interviews. The analyses will also cover the evolution since the beginning of the research, as well as differences between individuals. All the data will be coded and analysed with the aid of the N-Vivo 9 software QSR international.

Collection of biological samples
Serum collection will be performed at inclusion, as well as at one year and two years for the purpose of a posteriori secondary analyses on the evolution of more specific indicators of the risk of long-term complications of type 2 diabetes. In particular, inflammation and immunity factors, oxidative status and lipid fractions (size and density of LDL, HDL fractions, atherogenic lipoproteins).

Ethics committee
This study has received approval from the ethics committee, “CPP Sud-ouest et Outre Mer III” and authorisation from the French Health Products Safety Agency (Agence française de sécurité sanitaire des produits de santé, Afssaps).


Discussion
Available studies which were carried out on the basis of these inclusion criteria (adult diabetes patients remaining at very high risk of complications due to persistent poor blood glucose control with HbA1c in excess of 7.5%) have shown a favourable effect from educational intervention at six months and one year, but the question of the efficacy of maintenance at two years, and of intensification by means of on-going structured intervention at the proximity level, still remains unanswered as compared to a sole initial structured education.
The relatively heterogeneousness of these patients showing insufficient therapeutic control (treatment by OADs or GLP-1 analogue, basal or multi-day insulin therapy) may give rise to significant differences in metabolic control. Randomisation with stratification into two groups in accordance with the addition of insulin therapy will make it possible to balance the spread of treatments between the two arms at the time of inclusion, and to assess situations presenting comparable initial medication treatments. On the other hand, anti-diabetic treatments may mask the effects of therapeutic education on the level of blood glucose control: i.e. the drug therapy reinforcement required due to the lower efficacy of the education in one group could minimise the difference between the two intervention groups. Although that is not the case in the available studies that have assessed this issue, it appears important to record the changes of anti-diabetic treatments occurring throughout the study [22, 23, 39].
Maintained structured educational on-going support over two years requires co-ordination, in parallel with medical and diabetological supervision, thanks to the existence of an education coordination network in Reunion. The network has the resources and already conducts structured education cycles. Self management education sessions are carried out by trained and experienced health care professionals, with an empowerment approach. The SME style is theoretically based and reproducible, with curricula and handouts making it possible to renew educational actions on the same bases. The potential investment of peer educators or expert patients has not been retained for this ERMIES study design, since the French and Reunion context is currently not yet ready to include such issues. However, this is an important clue to evaluate and implement in the future [37–39].
The primary outcome will be based on the evolution of HbA1c at two years, in order to measure the maintenance of improved metabolic control by means of a reliable and representative gauge of the long-term risk of microvascular and macrovascular complications. The purpose of educational intervention on an individual and on a collective level is to prevent the occurrence of secondary complications in the long term. Demonstrating a significant effect on the prevention of secondary complications will nevertheless take several years [5, 6], but HbA1c and cardiovascular risk factors are solid intermediate outcomes in the case of type 2 diabetes. Since it appears difficult to envisage a combined outcome of the various cardiovascular risk factors with HbA1c, we have chosen to retain HbA1c as the main outcome, particularly since most of the available studies have been based on it.
The qualitative, ethno-sociological study [14] will allow a more detailed analysis of the determinants and processes enabling people to make progress in the control of the disease, taking into account the interactions during the session, but also particular contexts, (individual, social, cultural factors) [65], and potential strengths to be leveraged for improved health literacy, which is deemed to mean the integration of significant processes to acquire information and knowledge, understanding and decisions [63].
The efficacy and potential significance of organising education groups at close quarters over the long term are important to specify. Delivering to each patient an individualised multidisciplinary therapeutic education requires time and human resources, and entails a significant cost. On the other hand self-management group education is difficult to structure, and requires organisational capacities of teams and professionals, but it ultimately enables the individual approach to be reserved for cases that genuinely need it. Furthermore, the modalities of patient-adapted group education are still being debated. The results of the present study will thus indicate whether such long-term structuring patient education in insufficiently controlled diabetes provides a real benefit, as compared to initial education over several weeks. The possibility, within the fabric of the current healthcare system, particularly in France and Reunion, of offering structured, community-based education to patients in difficulty opens up the potential to provide support for specialist and hospital teams which are facing increasing demand for type 2 diabetes management. The link to a qualitative ethno-sociological study will provide knowledge of the learning processes in context, and change factors in practices, which will make it possible to adapt and direct future actions in terms of prevention and therapeutic education.

Funding
Programme Hospitalier de Recherche Clinique interrégional, Ministry of Health, France, 2010.

Acknowledgements
This project is supported by grants from the Programme Hospitalier de Recherche Clinique Interrégional 2010, French Ministry of Health. Sponsor institution of the study is the Regional Teaching Hospital of La Réunion, France. We are grateful to Ms Liliane Cotte, Drs Jean-Hugues Gatina, Stéphane Schneebeli, Nathalie Le Moullec, Yogananda Thirapathi and Jean-Luc Yvin for fruitful discussion and support. We also wish to acknowledge Dr Alicia Moguilevsky and her team for the English editing of the article.

References
1.
Virally M, Blicklé JF, Girard J, Halimi S, Simon D, Guillausseau PJ: Type 2 diabetes mellitus: epidemiology, pathophysiology, unmet needs and therapeutical perspectives. Diabetes & Metabolism. 2007, 33: 231-244. 10.1016/j.diabet.2007.07.001.CrossRef

2.
Favier F, Jaussent I, LeMoullec N, Debussche X, Boyer MC, Schwager JC, Papoz L: Prevalence of type 2 diabetes and central adiposity in La Reunion Island, the REDIA Study. Diabetes Res Clin Pract. 2005, 67: 234-242. 10.1016/j.diabres.2004.07.013.CrossRefPubMed

3.
Ricordeau P, Weill A, Vallier N, Bourrel R, Schwartz D, Guilhot J, Fender P, Allemand H: The prevalence and costs of diabetes mellitus in metropolitan France: what trends between 1998 and 2000?. Diabetes & Metabolism. 2003, 29: 497-504. 10.1016/S1262-3636(07)70063-0.CrossRef

4.
Nartz E, Favier F, Catteau C: Maladies endocriniennes et diabète: quels « coûts » pour la population réunionnaise?. Revue d'Epidémiologie et de Santé Publique. 2006, 54: 83.CrossRef

5.
Gaede P, Lund-Andersen H, Parving HH, Pedersen O: Effect of a multifactorial intervention on mortality in type 2 diabetes. N Engl J Med. 2008, 358: 580-591. 10.1056/NEJMoa0706245.CrossRefPubMed

6.
Turner R, Cull C, Holman R: United Kingdom Prospective Diabetes Study 17: a 9-year update of a randomized, controlled trial on the effect of improved metabolic control on complications in non-insulin-dependent diabetes mellitus. Ann Intern Med. 1996, 124: 136-145.CrossRefPubMed

7.
Marant C, Romon I, Fosse S, Weill A, Simon D, Eschwege E, Varroud-Vial M, Fagot-Campagna A: French medical practice in type 2 diabetes: the need for better control of cardiovascular risk factors. Diabetes & Metabolism. 2008, 34: 38-45. 10.1016/j.diabet.2007.09.003.CrossRef

8.
Kuznik A, Mardekian J: Trends in utilization of lipid- and blood pressure-lowering agents and goal attainment among the U.S. diabetic population, 1999–2008. Cardiovascular Diabetology. 2011, 10: 31-10.1186/1475-2840-10-31.PubMedCentralCrossRefPubMed

9.
Davis RM, Wagner EG, Groves T: Advances in managing chronic disease. BMJ. 2000, 320: 525-526. 10.1136/bmj.320.7234.525.PubMedCentralCrossRefPubMed

10.
Clark NM, Gong M: Management of chronic disease by practitioners and patients: are we teaching the wrong things?. BMJ. 2000, 320: 572-575. 10.1136/bmj.320.7234.572.PubMedCentralCrossRefPubMed

11.
Frei A, Chmiel C, Schlöpfer H, Birnbaum B, Held U, Steurer J, Rosemann T: The Chronic CARe for diAbeTes study (CARAT): a cluster randomized controlled trial. Cardiovascular Diabetology. 2010, 9: 23-10.1186/1475-2840-9-23.PubMedCentralCrossRefPubMed

12.
WHO: Therapeutic patient education: Report of a WHO working group. Continuing education programs for healthcare providers in the field of prevention of chronic diseases. 1998, WHO Regional Office for Europe, Copenhagen, 11-14.

13.
Hawthorne K, Robles Y, Cannings-John R, Edwards A: Culturally appropriate health education for type 2 diabetes mellitus in ethnic minority groups. Cochrane Database Syst Rev. 2008, CD006424

14.
Balcou-Debussche M: L’éducation des malades chroniques. 2006, Éditions des Archives Contemporaines, Une approche ethnosociologique. Paris

15.
Glasgow RE, Hiss RG, Anderson RM, Friedman NM, Hayward RA, Marrero DG, Taylor CB, Vinicor F: Report of the Health Care Delivery Work Group: Behavioral research related to the establishment of a chronic disease model for diabetes care. Diabetes Care. 2001, 24: 124-130. 10.2337/diacare.24.1.124.CrossRefPubMed

16.
Adams OP, Carter AO: Knowledge, attitudes, practices, and barriers reported by patients receiving diabetes and hypertension primary health care in Barbados: a focus group study. BMC Family Practice. 2011, 12: 135-10.1186/1471-2296-12-135.PubMedCentralCrossRefPubMed

17.
Lawton J, Peel E, Parry O, Araoz G, Douglas M: Lay perceptions of type 2 diabetes in Scotland: bringing health services back in. Soc Sci Med. 2005, 60: 1423-1435. 10.1016/j.socscimed.2004.08.013.CrossRefPubMed

18.
Bandura A: Self-efficacy: The exercise of control. 1997, Freeman, W.H, New York

19.
Balcou-Debussche M, Debussche X: Hospitalisation for type 2 diabetes: the effects of the suspension of reality on patients' subsequent management of their condition. Qual Health Res. 2009, 19: 1100-1115. 10.1177/1049732309341642.CrossRefPubMed

20.
Song Y, Song H, Han H, Park S, Nam S, Kim M: Unmet needs for social support and effects on diabetes self-care activities in korean americans with type 2 diabetes. The Diabetes Educator. 2012, 38: 77-85. 10.1177/0145721711432456.PubMedCentralCrossRefPubMed

21.
Peyrot M, Rubin RR: Behavioral and psychosocial interventions in diabetes: a conceptual review. Diabetes Care. 2007, 30: 2433-2440. 10.2337/dc07-1222.CrossRefPubMed

22.
Deakin T, McShane CE, Cade JE, Williams RD: Williams RD: Group based training for self-management strategies in people with type 2 diabetes mellitus. Cochrane Database Syst Rev. 2005, CD003417.

23.
Gary TL, Genkinger JM, Guallar E, Peyrot M, Brancati FL: Meta-analysis of randomized educational and behavioral interventions in type 2 diabetes. The Diabetes Educator. 2003, 29: 488-501. 10.1177/014572170302900313.CrossRefPubMed

24.
Ismail K, Winkley K, Rabe-Hesketh S: Systematic review and meta-analysis of randomised controlled trials of psychological interventions to improve glycaemic control in patients with type 2 diabetes. Lancet. 2004, 363: 1589-1597. 10.1016/S0140-6736(04)16202-8.CrossRefPubMed

25.
Norris SL, Lau J, Smith SJ, Schmid CH, Engelgau MM: Self-management education for adults with type 2 diabetes: a meta-analysis of the effect on glycemic control. Diabetes Care. 2002, 25: 1159-1171. 10.2337/diacare.25.7.1159.CrossRefPubMed

26.
Glasgow RE, Toobert DJ, Hampson SE, Brown JE, Lewinsohn PM, Donnelly J: Improving self-care among older patients with type II diabetes: The "sixty something…" Study. Patient Educ Couns. 1992, 19: 61-74. 10.1016/0738-3991(92)90102-O.CrossRefPubMed

27.
Dinneen SF: Structured education for people with type 2 diabetes. BMJ. 2008, 336: 459-460. 10.1136/bmj.39478.693715.80.PubMedCentralCrossRefPubMed

28.
Elasy TA, Ellis SE, Brown A, Pichert JW: A taxonomy for diabetes educational interventions. Patient Educ Couns. 2001, 43: 121-127. 10.1016/S0738-3991(00)00150-6.CrossRefPubMed

29.
Brown SA, Blozis SA, Kouzekanani K, Garcia AA, Winchell M, Hanis CL: Dosage effects of diabetes self-management education for Mexican Americans: the Starr County Border Health Initiative. Diabetes Care. 2005, 28: 527-532. 10.2337/diacare.28.3.527.PubMedCentralCrossRefPubMed

30.
Frosch D, Uy V, Ochoa S, Mangione C: Evaluation of a behavior support intervention for patients with poorly controlled diabetes. Arch Intern Med. 2011, 171: 2011-2017. 10.1001/archinternmed.2011.497.CrossRefPubMed

31.
Debussche X, Rollot O, LePommelet C, Fianu A, LeMoullec N, Régnier C, Boyer MC, Cogne M, Bakiri F, Schwager JC, Favier F: Quarterly and individual outpatient lifestyle counseling after initial inpatient education in type 2 diabetes: the REDIA-prev2 randomized controlled trial in Reunion island. Diabetes & Metabolism. 2012, 38: 46-53. 10.1016/j.diabet.2011.07.002.CrossRef

32.
Trento M, Passera P, Bajardi M, Tomalino M: Lifestyle intervention by group care prevents deterioration of type II diabetes: a 4-year randomized controlled clinical trial. Diabetologia. 2002, 45: 1231-1239. 10.1007/s00125-002-0904-8.CrossRefPubMed

33.
Sarkadi A, Rosenqvist U: Experience-based group education in type 2 diabetes a randomised controlled trial. Patient Educ Couns. 2004, 53: 291-298. 10.1016/j.pec.2003.10.009.CrossRefPubMed

34.
Davies M, Heller S, Skinner T, Campbell M, Carey M, Cradock S, Dallosso H, Daly H, Doherty Y, Eaton S: Effectiveness of the diabetes education and self management for ongoing and newly diagnosed (DESMOND) programme for people with newly diagnosed type 2 diabetes: cluster randomised controlled trial. Br Med J. 2008, 336: 491-10.1136/bmj.39474.922025.BE.CrossRef

35.
Khunti K, Gray L, Skinner T, Carey M, Realf K, Dallosso HM, Fisher H, Campbell M, Heller S, Davies M: Effectiveness of a diabetes education and self management programme (DESMOND) for people with newly diagnosed type 2 diabetes mellitus: three year follow-up of a cluster randomised controlled trial in primary care. BMJ. 2012, 344: e2333-e2333. 10.1136/bmj.e2333.PubMedCentralCrossRefPubMed

36.
Hörnsten A, Stenlund H, Lundman B, Sandstr√∂m H: Improvements in HbA1c remain after 5 years--a follow up of an educational intervention focusing on patients' personal understandings of type 2 diabetes. Diabetes Res Clin Pract. 2008, 81: 50-55. 10.1016/j.diabres.2008.02.005.CrossRefPubMed

37.
Foster G, Taylor S, Eldridge S, Ramsay J, Griffiths C: Self-management education programmes by lay leaders for people with chronic conditions. Cochrane Database Syst Rev. 2007, 4CD005108.

38.
Philis-Tsimikas A, Fortmann A, Lleva-Ocana L, Walker C, Gallo L: Peer-Led Diabetes Education Programs in High-Risk Mexican Americans Improve Glycemic Control Compared With Standard Approaches: A Project Dulce promotora randomized trial. Diabetes Care. 2011, 34: 1926-1931. 10.2337/dc10-2081.PubMedCentralCrossRefPubMed

39.
Deakin TA, Cade JE, Williams R, Greenwood DC: Structured patient education: the diabetes X-PERT Programme makes a difference. Diabet Med. 2006, 23: 944-954. 10.1111/j.1464-5491.2006.01906.x.CrossRefPubMed

40.
Balcou-Debussche M: Manger et se soigner: entre manques et excès. La Réunion, une société en mutation. Edited by: Wolff E, Watin M. 2010, Economica Anthropos, Paris, 189-212.

41.
Balcou-Debussche M: Une approche ethnosociologique de l’éducation thérapeutique du patient dans le diabète de type 2. Éducation thérapeutique du patient Modèles, pratiques et évaluation. Edited by: Foucaud J, Bury J, Balcou-Debussche M, Eymard C. 2010, INPES, Paris, 75-89.

42.
Debussche X, Balcou-Debussche M: Combining biomedical and psychosocial approaches for the framing of learning sessions in therapeutic patient education. Medecine maladies Metaboliques. 2011, 5: 180-185. 10.1016/S1957-2557(11)70214-0.

43.
Vygotski L: Thought and language. 1986, MIT Press, Cambridge

44.
Piaget J: Théorie du langage, théorie de l’apprentissage. 1979, Seuil, Paris

45.
Anderson R, Funnell M, Butler P, Arnold M, Fitzgerald J, Feste C: Patient empowerment. Results of a randomized controlled trial. Diabetes Care. 1995, 18: 943-949. 10.2337/diacare.18.7.943.CrossRefPubMed

46.
Debussche X, Roddier M, Fianu A, Le Moullec N, Papoz L, Favier F: Health perceptions of diabetic patients in the REDIA study. Diabetes Metab. 2006, 32: 50-55. 10.1016/S1262-3636(07)70246-X.CrossRefPubMed

47.
Bril B: Apprentissage et contexte [Learning and context]. Intellectica. 2002, 35: 251-268.

48.
Balcou-Debussche M: Nids d'Apprentissages [Learning Nests]. Collection EPMC (Education Prévention des Maladies Chroniques). Editions des Archives Contemporaines, Paris, 2007, 2009

49.
Anderson RM, Funnell MM: Patient empowerment: Myths and misconceptions. Patient Education and Counseling. 2010, 79: 277-282. 10.1016/j.pec.2009.07.025.PubMedCentralCrossRefPubMed

50.
Favier F, Rachou E, Ricquebourg M, Fianu A: Comportement alimentaire et activité physique des Réunionnais. 2002, INSERM- ORS Étude RECONSAL, Saint-Denis de La Réunion

51.
Favier F, Fianu A, Naty N, Le Moullec N, Papoz L: Essai de prévention primaire du diabète de type 2 et du syndrome métabolique à la Réunion. Revue Médicale de l'Assurance Maladie. 2005, 36: 5-13.

52.
Baecke JA, Burema J, Frijters JE: A short questionnaire for the measurement of habitual physical activity in epidemiological studies. Am J Clin Nutr. 1982, 36: 936-942.PubMed

53.
Monnier L, Colette C, Percheron C, Pham TC, Sauvanet JP, Ledevehat C, Vialettes B: Dietary assessment in current clinical practice: how to conciliate rapidity, simplicity and reliability?. Diabetes & Metabolism. 2001, 27: 388-395.

54.
Fagot-Campagna A, Fosse S: Le diabète: échantillon national témoin représentatif des personnes diabétiques (Entred). Méthodologie d’Entred. 2007, [http://​archives.​invs.​sante.​fr/​surveillance/​diabete/​entred_​2007_​2010/​methodologie.​htm], –2010

55.
Burroughs T, Desikan R, Waterman B, Gilin D, McGill J: Development and validation of the diabetes quality of Life brief clinical inventory. Diabetes Spectrum. 2004, 17: 41-10.2337/diaspect.17.1.41.CrossRef

56.
Talbot F, Nouwen A, Gingras J, Gosselin M, Audet J: The assessment of diabetes-related cognitive and social factors: the Multidimensional Diabetes Questionnaire. J Behav Med. 1997, 20: 291-312. 10.1023/A:1025508928696.CrossRefPubMed

57.
Zigmond A, Snaith R: The Hospital Anxiety and depression Scale. Acta Psychiatr Scand. 1983, 67: 361-370. 10.1111/j.1600-0447.1983.tb09716.x.CrossRefPubMed

58.
Radloff LS: The CES-D Scale: a self-report depression scale for research in the general population. Appl Psychol Meas. 1977, 1: 385-401. 10.1177/014662167700100306.CrossRef

59.
Fuhrer R, Rouillon F: La version française de l'échelle Ces-D - Description et traduction de l'échelle d'auto-évaluation. Psychiatrie et Psychobiologie. 1989, 4.

60.
Rothman RL, DeWalt DA, Malone R, Bryant B, Shintani A, Crigler B, Weinberger M, Pignone M: Influence of patient literacy on the effectiveness of a primary care-based diabetes disease management program. JAMA. 2004, 292: 1711-1716. 10.1001/jama.292.14.1711.CrossRefPubMed

61.
Rickheim PL, Weaver TW, Flader JL, Kendall DM: Assessment of group versus individual diabetes education: a randomized study. Diabetes Care. 2002, 25: 269-274. 10.2337/diacare.25.2.269.CrossRefPubMed

62.
Gregg J, Callaghan G, Hayes S, Glenn-Lawson J: Improving diabetes self-management through acceptance, mindfulness, and values: A randomized controlled trial. J Consult Clin Psychol. 2007, 75: 336.CrossRefPubMed

63.
Nutbeam D: The evolving concept of health literacy. Soc Sci Med. 2008, 67: 2072-2078. 10.1016/j.socscimed.2008.09.050.CrossRefPubMed

64.
Glaser BG, Strauss AL: The discovery of Grounded Theory. 1967, Aldine, Chicago, IL

65.
Gomersall T, Madill A, Summers LK: A metasynthesis of the self-management of type 2 diabetes. Qual Health Res. 2011, 21: 853-871. 10.1177/1049732311402096.CrossRefPubMed



Competing interests
The authors declare that they have no competing interests.

Authors' contributions
XD was the initiator for this study, XD, FC and AF drafted the study protocol. XD organised the recruitment of the centres. XD, FF, AF, and MK developed the questionnaires, FC, AF, FF organised the data collection and management and the administration of the whole study. MBD and XD developed the SME programme; MBD drafted the protocol of the nested qualitative study. AF conducted the power calculation, supervised the analyses and gave statistical and methodological input. IFR and XD are the organisers of the nurses' education course and patient self-management group education follow-up. XD, FC and AF wrote and revised the final manuscript, and all authors read and approved it.


OEBPS/sidebar.gif





OEBPS/contact.gif





OEBPS/A12933_2012_Article_565_Fig1_HTML.jpg
s BLINDED UNBLINDED Patiaits
c
R Group-based on-going structured SME support  with
E + quarterly diabetologic medical follow-up primary
outcome
E Initial structured HbA1c(%) :
N education cycle
: I % | % n=100
N week week week week weel
G 32 48 64 80 96
T T T Ns 13 SME support
week week week 0 n=100
= o 12 Control group no on-going structured SME+
] quarterly diabetologic medical follow-up

Inclusion Information to the patient about group

allocated by randomisation
Randomisation

240 outpatients 2 18 years with T2D treated for 2 1 year and initial HbA1c 2 7,5 % for 2 3 months
recruited from 5 secondary centres

SME: self-management education T2D : type 2 diabetes





