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Objective: Healthcare professional burnout affects performance and has a negative impact on healthcare as a whole. Mindfulness-based Interventions (MIs), developed over the last 30 years, are increasingly used by healthcare professionals to reduce the risk of burnout. Yet the impact of MIs on burnout remains to be clarified. This review aimed to summarize and evaluate the existing literature on the potential benefits of MIs to minimize burnout risk.

Methods:

We conducted a systematic review of the literature, reporting according to the PRISMA standards. PubMed, Psychinfo, Web of Science and Science Direct databases were screened for original articles. Articles in English assessing an MI in combination with burnout measures were included up to September 2018.

Results: Thirty-four articles were included. Only four randomised controlled trials concluded to burnout improvement after several weeks of MIs (11,8%). In the remaining five randomised controlled trials, results did not reach statistical significance.

Of the four controlled, non-randomised studies, three showed significant improvements on burnout. Twenty-one studies did not report a controlled trial design. Overall the results appeared to be widely heterogeneous and several methodological concerns arose from the review.

Conclusion:

This review shows the overall insufficient level of evidence offered by the literature assessing the effects of MIs on burnout in health professional populations.

However, some studies have reported promising results and future research should address methodological issues and define more precise contexts of interventions and target populations that could benefit from MIs.

INTRODUCTION

Although psychological distress related to work may be felt across all kinds of professionals, those working directly with the public (social workers, teachers and especially physicians and nurses) may be especially vulnerable [START_REF] Maslach | The measurement of experienced burnout[END_REF] . Not only are they affected by the same stress factors as the general population, but they also present particularities related to their everyday work: ethical issues, high emotional burden, demanding schedules and institutional and patient demands. Health professionals report frequent feelings of psychological distress, as corroborated by several studies [START_REF] Wallace | Physician wellness: a missing quality indicator[END_REF][START_REF] Rutledge | A real-time assessment of work stress in physicians and nurses[END_REF][START_REF] Cocker | Compassion Fatigue among Healthcare, Emergency and Community Service Workers: A Systematic Review[END_REF] . For about forty years, researchers and health professionals have been using the notion of burnout to account for this distress. It was defined by Maslach as "a syndrome of emotional exhaustion, depersonalization and reduced personal accomplishment that can occur among individuals who do 'people work' of some kind" [START_REF] Maslach | Maslach burnout inventory[END_REF] . For health professionals more specifically, it is commonly defined as an emotional and physical feeling of exhaustion, a dehumanization of their practice and feelings of incompetence.

Numerous studies have reported that burnout has important implications for professionals' performances and has a negative impact on healthcare as a whole. In particular, burnout is associated with poor job satisfaction, more frequent days off work and faster staff turnover, which in turn impedes the quality of care and the efficacy of care provision [START_REF] Klein | The effect of acute stressors on decision making[END_REF][START_REF] Dyrbye | Relationship between burnout and professional conduct and attitudes among US medical students[END_REF] . Therefore, it is crucial to prevent burnout among healthcare providers and its negative consequences, for clinical, ethical and social reasons. In view of this issue, in addition to psychosocial and managerial approaches [START_REF] Joe | Counselor perceptions of organizational factors and innovations training experiences[END_REF] , many focused methods and interventions have emerged aiming to prevent or reduce burnout. These rely essentially on psychoanalytically-inspired therapies, for instance the Balint groups [START_REF] Benson | Compassion fatigue and burnout: the role of Balint groups[END_REF] , behavioural therapies such as acceptance and commitment therapy (ACT), hypnosis, relaxation techniques, music and art therapy or digital games inspired from cognitive behavioural therapies [START_REF] Regehr | Interventions to reduce the consequences of stress in physicians: a review and meta-analysis[END_REF] . Spiritually-inspired techniques may also be proposed to cope with burnout: yoga, shiatsu and meditation [START_REF] Shiralkar | A systematic review of stressmanagement programs for medical students[END_REF] .

Mindfulness-based Interventions (MIs) have been developing in the Western world since the early eighties [START_REF] Ludwig | Mindfulness in medicine[END_REF] . They are today a popular technique in both the media and healthcare institutions. Mindfulness has its origins in Buddhism and was defined by Jon Kabat-Zinn [START_REF] Williams | Mindfulness: diverse perspectives on its meaning, origins, and multiple applications at the intersection of science and dharma[END_REF] as a quality of awareness that allows a person to pay attention to actual experience without any filters in a purposeful and non-judgmental manner. It pursues a state of mind free from self-judgmental feelings and self-controlling tendencies that can adulterate the present-moment experience, rather than analysing it or putting it into words. It thus enables the person to appreciate the present-moment experience by means of several techniques such as focusing attention on specific stimuli like breathing, sound and body sensations. The Mindfulness-Based Stress Reduction (MBSR) protocol is a classic and frequently used benefit from MIs. This standardised program conceived by John Kabat-Zinn [START_REF] Kabat-Zinn | Full Catastrophe Living: Using the Wisdom of Your Body and Mind to Face Stress, Pain, and Illness[END_REF] combines eight weekly group meditation sessions of two and a half hours each and an entire day of meditation practice, over a period of two months. During the program, participants learn several meditation techniques that they can put into practice individually or in group sessions. They are encouraged to practice at home 45 minutes a day, six days a week, guided by audio recorded exercises. Previous studies have suggested that the MBSR protocol could produce positive outcomes on patients' quality of life [START_REF] Ludwig | Mindfulness in medicine[END_REF][START_REF] Goyal | Meditation programs for psychological stress and well-being: a systematic review and meta-analysis[END_REF] , as well as in the general population [START_REF] Khoury | Mindfulness-based stress reduction for healthy individuals: A meta-analysis[END_REF] . It should be noted that MBSR is demanding in terms of individual commitment and organizational resources. As a result, it is often altered and adapted to be more easily implemented. These "light" versions sometimes take on new names such as the Mindful Self-Care and Resiliency intervention (MSCR) or the Stress Reduction Program.

Regehr [START_REF] Regehr | Interventions to reduce the consequences of stress in physicians: a review and meta-analysis[END_REF] conducted three meta-analyses on interventions targeting (1) stress among physicians, (2) stress among medical students and (3) burnout in both populations. For both stress and burnout, Regehr concluded favourably as to the efficacy of mindfulness. Nevertheless, only half of the articles included in the review used mindfulness training as an intervention and only two of them [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF] were focused on mindfulness and burnout simultaneously. Recent reviews have assessed the benefits of mindfulness on distress among health professionals [START_REF] Lomas | A systematic review of the impact of mindfulness on the well-being of healthcare professionals[END_REF][START_REF] Burton | How Effective are Mindfulness-Based Interventions for Reducing Stress Among Healthcare Professionals? A Systematic Review and Meta-Analysis[END_REF][START_REF] Smith | Mindfulness-Based Stress Reduction: An Intervention to Enhance the Effectiveness of Nurses' Coping With Work-Related Stress[END_REF] . These studies concluded that mindfulness could have a positive impact on health professionals' ability to deal with stress, even though they highlighted certain methodological limitations.

In order to prevent burnout, the implementation of MIs is increasingly frequent.

They have been used for many years in the USA and are now developing worldwide.

Programs of this type require significant time and financial resources, and evidence is needed to guide future organizational choices. To our knowledge, no systematic review has focused on the evidence for the effectiveness of MIs on burnout among health professionals. The aims of this systematic review were to summarise evidence for the benefits of MIs on burnout and to evaluate the quality of the published work on this subject.

METHODS

We focused on articles specifically concerned with the possible benefits and limitations of MIs in health professional burnout. We conducted a systematic review of the literature on this subject, reporting according to the recommendations of the PRISMA model [START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement[END_REF] . We searched through PubMed, Psychinfo, Web of Science and Science Direct databases, using the search strategy: "mindful" OR "mindfulness" OR "MBSR" (title/abstract) AND "burnout, professional" (Mesh) on PubMed.

Complementary keywords were tested but they did not enable the retrieval of supplementary relevant material. The search algorithm was adapted for the three other databases. We also reviewed the bibliographies of articles that were considered relevant and included, so as to identify further relevant references. In addition, conference websites, grey literature databases and popular Internet browsers were screened for unpublished studies and grey literature. No review protocol was registered or published.

We included articles up to 1 st September 2018, without any other publication date limitation. We selected articles published originally in English that applied quantitative measures on burnout syndrome among health professionals, before and after an intervention program based on mindfulness techniques. Editorials, case reports and reviews were not selected. Although articles focusing exclusively on health students or administrative personnel were excluded due to their absence of direct and prolonged contact with patients, articles assessing burnout among trainees were included. The selection process is described in Fig 1 . After excluding duplicates from the original search results, three of the authors (AK, AR and OT) independently screened titles and abstracts. Differences in article selection were resolved by consensus after a second perusal of the full text by two of the authors (AK and AR), before including or excluding any publication. The selected articles were subsequently independently read in full by two of the authors (AK and AR). Discordances on selected articles at this stage were resolved by simultaneous perusal of the full text by three of the authors (AK, OT and AR). All articles were screened using the following criteria: number of participants, participant characteristics, study design (randomised or not, controlled or not, single-centre or multi-centre), outcome measures, results and limitations. Results were considered statistically significant at p<.05. The study quality of the randomised controlled trials was assessed using the NIH Quality Assessment of Controlled Intervention Studies tool.

Patient and public involvement

Patients or public were not involved in this systematic review.

RESULTS

The initial search yielded 562 references, among which 34 articles were selected (Fig. 1). It is important to emphasise that during our search we found numerous opinion papers and editorials, which indicates both great interest and high expectations concerning the subject of this review. Only 13 of the 34 articles reported controlled studies (38,2%), and nine concerned randomised studies (26,5%). Six were multicentred (17,7%), but five were only two-centred (14,7%).

Fig. 1: Article selection procedure

Measured outcomes

The objectives of the studies were to evaluate the effects of meditation techniques on health professional burnout and also on stress, mindfulness, depression and other variables such as self-compassion, empathy, quality of life, mood, satisfaction with life, patient satisfaction, job satisfaction and resilience.

Populations studied

The 34 studies reviewed included 1439 individuals in all (1138 in MI groups, 301 in control groups). Sixteen studies focused on a single profession: nine on medical doctors [START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Pflugeisen | Brief Video-Module Administered Mindfulness Program for Physicians: A Pilot Study[END_REF][START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF][START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF][START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF] and seven on nurses [START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Magtibay | Decreasing Stress and Burnout in Nurses: Efficacy of Blended Learning With Stress Management and Resilience Training Program[END_REF][START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF] . The remaining 18 studies included mixed populations [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF][START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF][START_REF] Fortney | Abbreviated mindfulness intervention for job satisfaction, quality of life, and compassion in primary care clinicians: a pilot study[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Gerhart | A pilot test of a mindfulness-based communication training to enhance resilience in palliative care professionals[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF][START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF][START_REF] Galantino | Short Communication: Association of psychological and physiological measures of stress in health-care professionals during an 8-week mindfulness meditation program: mindfulness in practice[END_REF][START_REF] Kinser | Awareness is the first step": An interprofessional course on mindfulness & mindful-movement for healthcare professionals and students[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] . Among the latter, three failed to report the number of participants for each occupation [START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF] . Fourteen studies recruited professionals from a single medical specialty (e.g. psychiatry, palliative care, emergency, oncology). Sixty-seven per cent of the overall participants were female. Six studies explicitly included trainees in their recruited population [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF][START_REF] Kinser | Awareness is the first step": An interprofessional course on mindfulness & mindful-movement for healthcare professionals and students[END_REF] . Five studies included only female subjects [START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] .

Three articles failed to report the gender ratio of its sample [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF] . Twenty-one of the reviewed articles reported studies conducted in the USA or Canada (61.8%) 17,18,23- 26,31,32,34,35,40-45,47-49,51,52 , seven reported studies in Europe (20.1%) [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF] , two in Australia [START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF] , one simultaneously in the USA and Israel [START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF] , one in Iran [START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF] , one in Brazil [START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF] , and one in Singapore [START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] .

Type of mindfulness intervention (MI)

Eleven of the 34 studies (32,4%) applied the full MBSR protocol [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF][START_REF] Galantino | Short Communication: Association of psychological and physiological measures of stress in health-care professionals during an 8-week mindfulness meditation program: mindfulness in practice[END_REF] .

The other studies altered the original protocol in different ways:

-shorter sessions [START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF] -shorter programs: four weeks [START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF][START_REF] Fortney | Abbreviated mindfulness intervention for job satisfaction, quality of life, and compassion in primary care clinicians: a pilot study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] and six weeks [START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF][START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] -longer programs: 10 weeks [START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF] -altered programs: Mindfulness-Based Professional Development (MBPD) [START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF] , tMBSR with six group sessions on the phone [START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF] , use of a smartphone application for 10 days [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF] , other mindful meditation techniques [START_REF] Pflugeisen | Brief Video-Module Administered Mindfulness Program for Physicians: A Pilot Study[END_REF][START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF][START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF][START_REF] Kinser | Awareness is the first step": An interprofessional course on mindfulness & mindful-movement for healthcare professionals and students[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF] , complementary education and communication training [START_REF] Gerhart | A pilot test of a mindfulness-based communication training to enhance resilience in palliative care professionals[END_REF] , discussion groups incorporating elements of mindfulness over a period of nine months [START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF] and management and resiliency training (SMART) [START_REF] Magtibay | Decreasing Stress and Burnout in Nurses: Efficacy of Blended Learning With Stress Management and Resilience Training Program[END_REF] 

Measurement instruments

Twenty-five studies (73,5%) used the Maslach Burnout Inventory (MBI) to measure rates of burnout [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Pflugeisen | Brief Video-Module Administered Mindfulness Program for Physicians: A Pilot Study[END_REF][START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF][START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF][START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF][START_REF] Fortney | Abbreviated mindfulness intervention for job satisfaction, quality of life, and compassion in primary care clinicians: a pilot study[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Gerhart | A pilot test of a mindfulness-based communication training to enhance resilience in palliative care professionals[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF][START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF][START_REF] Galantino | Short Communication: Association of psychological and physiological measures of stress in health-care professionals during an 8-week mindfulness meditation program: mindfulness in practice[END_REF][START_REF] Kinser | Awareness is the first step": An interprofessional course on mindfulness & mindful-movement for healthcare professionals and students[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF] . This tool is recognised for its psychometric qualities in terms of validity and reliability, supported by numerous studies over more than a decade now. It is a 22-item assessment tool that uses 7-point Likert scales. These items assess subjective experience and feelings linked to the emotional and affective state of an individual at work. The results of this inventory do not generate a global score. They address three dimensions of burnout that can be individually rated as high, moderate or low: emotional exhaustion ("EE"), depersonalization ("DP") which indicates unfeeling and impersonal responses towards patients, and personal accomplishment ("PA"). The three dimensions can be analysed separately, as they provide different types of information on the burnout construct. A high score in the first two dimensions or a low score in the third dimension indicate the presence of a burnout syndrome.

Four articles (11.8%) used the "professional quality of life" scale (ProQOL) [START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF][START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF] which comprises three subscales: burnout, compassion fatigue/secondary trauma and compassion-satisfaction.

Three articles (8,8%) used the Copenhagen Burnout Inventory (CBI) [START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF][START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Magtibay | Decreasing Stress and Burnout in Nurses: Efficacy of Blended Learning With Stress Management and Resilience Training Program[END_REF] , an instrument that measures burnout in three areas: personal, work, and client relations [START_REF] Kristensen | The Copenhagen Burnout Inventory: A new tool for the assessment of burnout[END_REF] .

The Oldenburg Burnout Inventory (OLBI) was used in two articles (5,9%) [START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] . This measure of burnout focuses on physical, affective and cognitive exhaustion and on disengagement, but excludes personal accomplishment as a dimension of burnout [START_REF] Reis | Measuring job and academic burnout with the Oldenburg Burnout Inventory (OLBI): Factorial invariance across samples and countries[END_REF] .

Reported results

The information extracted from the 34 articles included is summarised in Tables 1 to 3 and in a table attached as supplementary material. Considering the heterogeneity of the study designs used, and to prioritise the quality of evidence, we chose to present the results of randomised controlled studies, controlled non-randomised studies and non-controlled studies successively. 

Significant improvements on burnout in the intervention groups compared to controls (Table 1)

Four of the randomised controlled studies showed improvements on burnout measures compared to the control group [START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] . Only one was multicentred [START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF] . Two studies assessed MBSR programs [START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] , one a short MBSR program [START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] and another a program of weekly mindfulness group sessions over a period of nine months [START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF] . Three studies focused on one specific profession: nurses [START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] or physicians [START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF] . One study included different types of professional [START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF] . The four studies used the MBI to measure burnout. Measures occurred at baseline. Two studies repeated the measures immediately after the MI only [START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] . Cohen-Katz [START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] and West 25 repeated the measures three months after the end of the MI and West another time 12 months after the end of the MI.

Emotional Exhaustion decreased significantly immediately after the MI in two studies [START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] and three months later in one study [START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] . Depersonalization decreased significantly immediately after the MI in two studies [START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] and three months and 12 months later in one study [START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF] . Personal accomplishment increased significantly immediately after the MI in one study [START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] .

Study quality was rated "Good" for West's study [START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF] and "Poor" for the three other studies [START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] mainly because of unclear reporting or an inappropriate randomization method and lack of information on the drop-out rate and intention-to-treat analysis.

Non-significant improvements on burnout in the intervention group compared to controls (Table 2)

Five articles reported an improvement in burnout scores, although no significant differences between the intervention group and the control group were found [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF][START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF] .

Only one was multicentred [START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF] . Two studies assessed MBSR programs [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF] , two a MBSR program with shortened sessions [START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF] and another a program of weekly mindfulness sessions over a period of 10 weeks [START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF] . Two studies focused on physicians specifically [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF] . Three studies included different types of professionals [START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF] . Four studies used the MBI to measure burnout [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF] and one study used the CBI [START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF] . Measures occurred at baseline, and these five studies repeated the measures immediately after the MI only.

Amutio [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF] repeated the measures 10 months after the end of the MI but the study design had changed at that point and was no longer controlled. No significant alteration in MBI or CBI scores was reported.

Study quality was rated "Fair" for the studies by Moody and Duchemin [START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF] and "Poor" for the three other studies [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Ireland | A randomized controlled trial of mindfulness to reduce stress and burnout among intern medical practitioners[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF] mainly because of unclear reporting, or inappropriate use of randomization methods, significant initial disparities between groups and lack of information on the drop-out rate and intention-to-treat analysis.

Controlled non-randomised studies (Table 3) 

Significant improvement on burnout

Three of the four non-randomised controlled studies [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF][START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF] showed improvements on burnout measures compared to the control group [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF] . All studies were multicentred. Two studies assessed MBSR programs [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF] and the third a short MBSR program [START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF] . All studies focused on one specific profession: nurses [START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF] or physicians [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF] .

Two studies used the MBI to measure burnout [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF] and one used the ProQOL [START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF] .

Measures occurred at baseline. Two studies repeated the measures immediately after the MI only [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF] and Duarte 36 repeated the measures six weeks after the end of the MI.

Emotional Exhaustion decreased significantly in one study [START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF] . Depersonalization decreased significantly in two studies [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF] . Personal accomplishment increased significantly in one study [START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF] . The burnout sub-score of the ProQOL decreased significantly in Duarte's study [START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF] .

Non-significant improvements on burnout

Horner's study [START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF] was single-centred and assessed weekly half-hour sessions of mindfulness over a period of 10 weeks. The study included different types of professional and burnout was measured using the ProQOL at baseline and immediately after the end of the MI. The burnout sub-score of the ProQOL did not decrease significantly.

Non-controlled studies (Supplementary file 1) Across 21 non-controlled studies, 16 showed an improvement in burnout scores [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Pflugeisen | Brief Video-Module Administered Mindfulness Program for Physicians: A Pilot Study[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Magtibay | Decreasing Stress and Burnout in Nurses: Efficacy of Blended Learning With Stress Management and Resilience Training Program[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Fortney | Abbreviated mindfulness intervention for job satisfaction, quality of life, and compassion in primary care clinicians: a pilot study[END_REF][START_REF] Gerhart | A pilot test of a mindfulness-based communication training to enhance resilience in palliative care professionals[END_REF][START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF][START_REF] Galantino | Short Communication: Association of psychological and physiological measures of stress in health-care professionals during an 8-week mindfulness meditation program: mindfulness in practice[END_REF][START_REF] Kinser | Awareness is the first step": An interprofessional course on mindfulness & mindful-movement for healthcare professionals and students[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF] and five did not [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] .

Improvements on burnout

Only one study was multicentred [START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF] . Four studies assessed MBSR programs [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Galantino | Short Communication: Association of psychological and physiological measures of stress in health-care professionals during an 8-week mindfulness meditation program: mindfulness in practice[END_REF] and six a short MBSR program [START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF][START_REF] Fortney | Abbreviated mindfulness intervention for job satisfaction, quality of life, and compassion in primary care clinicians: a pilot study[END_REF][START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] . The remaining six studies applied various types of MI with intervention durations ranging from two days to 10 weeks and session durations from 30 minutes to eight hours. Eight studies focused on one specific profession: nurses [START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Magtibay | Decreasing Stress and Burnout in Nurses: Efficacy of Blended Learning With Stress Management and Resilience Training Program[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF] or physicians [START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Pflugeisen | Brief Video-Module Administered Mindfulness Program for Physicians: A Pilot Study[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF] . Twelve studies used MBI to measure burnout [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Pflugeisen | Brief Video-Module Administered Mindfulness Program for Physicians: A Pilot Study[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Fortney | Abbreviated mindfulness intervention for job satisfaction, quality of life, and compassion in primary care clinicians: a pilot study[END_REF][START_REF] Gerhart | A pilot test of a mindfulness-based communication training to enhance resilience in palliative care professionals[END_REF][START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF][START_REF] Galantino | Short Communication: Association of psychological and physiological measures of stress in health-care professionals during an 8-week mindfulness meditation program: mindfulness in practice[END_REF][START_REF] Kinser | Awareness is the first step": An interprofessional course on mindfulness & mindful-movement for healthcare professionals and students[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF] . Two studies used the CBI [START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Magtibay | Decreasing Stress and Burnout in Nurses: Efficacy of Blended Learning With Stress Management and Resilience Training Program[END_REF] and two the ProQOL [START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF] . Measures occurred at baseline and seven studies repeated the measures immediately after the MI only [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Gerhart | A pilot test of a mindfulness-based communication training to enhance resilience in palliative care professionals[END_REF][START_REF] Galantino | Short Communication: Association of psychological and physiological measures of stress in health-care professionals during an 8-week mindfulness meditation program: mindfulness in practice[END_REF][START_REF] Kinser | Awareness is the first step": An interprofessional course on mindfulness & mindful-movement for healthcare professionals and students[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF] . The other studies repeated the measures after a time lapse ranging from a few days 29 to 13 months [START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF] .

No improvements on burnout

All studies were single-centred. One study assessed an MBSR program [START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF] and two a short MBSR program [START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] . Goldhagen [START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF] proposed a three-hour MI and Taylor 23 a 10day MI. Two studies focused on physicians specifically [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF] . Three studies used the MBI to measure burnout [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF] and two studies used the OLBI [START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] . Measures occurred at baseline and three studies repeated the measures immediately after the MI only [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF] .

Goldhagen [START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF] repeated the measures one month after the end of the MI and Suyi 54 three months after the end of the MI. Alterations in the MBI and OLBI scores were nonsignificant.

DISCUSSION

After several weeks of meditation-based techniques, 23 of the 34 studies (67,6%) reported an improvement on measured burnout. But the overall poor quality study design hinders the demonstration of any potential benefits of MIs on healthcare professional burnout. Among the positive studies, only four (11.8%) used a randomised controlled trial design. Five of the nine randomised controlled trials included in this review reported negative or non-statistically significant results. Four studies were nonrandomised and 21 studies did not report a controlled trial design. Considering the inconsistency of the study results, our discussion will focus on the limitations that should be considered and overcome in order to produce more conclusive results.

Limitations affecting the studies reviewed

Methodological issues

The studies reviewed suffer numerous drawbacks which are extensively reported in the tables. Some iterative and major issues such as sampling strategy, definition of the principal objective and selection bias are discussed here.

The power calculation was seldom reported, and 22 studies (64.7%) reported on small samples (<34 participants in MIs groups), which may have compromised the emergence of statistically significant results and reduced comparability with control groups. Only two randomised controlled studies included more than 34 participants in the experimental group [START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF] . Similar limitations have been discussed in a recent systematic review focusing on the effects of MIs on professional wellbeing [START_REF] Lomas | A systematic review of the impact of mindfulness on the well-being of healthcare professionals[END_REF] . Although the populations studied in the articles reviewed included both genders, 67% of the overall sample were female. Five articles focused on an exclusively female population [START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Hevezi | Evaluation of a Meditation Intervention to Reduce the Effects of Stressors Associated With Compassion Fatigue Among Nurses[END_REF][START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] . Three articles failed to report the gender ratio of their sample [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF] . Vibe 57 demonstrated differential gender effects of an MSBR intervention on mental distress by analysing gender as an independent variable: differences in stress reduction proved to be significant when gender was taken into account. The authors suggested that these results could be explained by the smaller proportion of males in the intervention group compared to the control group. Consequently, they suggested that males could possibly benefit from an adaptation of the MBSR protocol. Currently, it is not possible to evaluate the possible impact of a female overrepresentation on the evolution of burnout levels in the context of a meditation-based intervention.

The populations studied were overall heterogeneous in a number of areas: profession, specialty, gender, country of origin. Indeed, in 17 studies (50%), different types of health professionals were included (physicians, nurses, psychologists, etc.) without justification of representativeness. This impedes comparisons between studies.

Five articles failed to report the number of participants for each occupation [START_REF] Horner | A pilot study to evaluate mindfulness as a strategy to improve inpatient nurse and patient experiences[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] . As Eckleberry-Hunt 58 underlined in a recent publication about the flaws in burnout research, using the same criteria to measure burnout among experienced professionals and trainees should be questioned. If current measures appear appropriate for senior professionals, they may not be so for young practitioners who lack control over different aspects of their professional life. In addition to this, the populations in the studies reviewed often differed in terms of their specialties, which could have contributed to differences in burnout scores at baseline. For instance, Brady [START_REF] Brady | The impact of mindfulness meditation in promoting a culture of safety on an acute psychiatric unit[END_REF] studied the staff of a psychiatric unit who did not show any burnout symptom at baseline while nearly 100% of the population studied by Moody 39 in two paediatric oncology wards showed high levels of burnout at baseline. This raises the issue of the explicit objective of the studies reviewed, which is to address burnout among healthcare professional. It is remarkable that a high level of burnout at baseline is not an inclusion criterion in these studies. In this case the intervention is not assessed as a "treatment" for burnout. On the other hand, the assessment of MIs as a means of preventing burnout would have required a low level of initial burnout as an inclusion criterion and a long follow-up, both of which were absent from the studies reviewed. Furthermore, we can suspect an important selection bias influencing the results of the non-randomised studies. Even if blinding in relational interventions such as MIs is impossible, randomly assigning the participants to either the experimental or the control group is the key to reducing selection bias. MIs demand considerable commitment by the participants and, in absence of an appropriate study design, only interested and responsive participants will complete the program and they will be more likely to report positive outcomes. Attrition bias is also a concern, since several articles did not report drop-out rates [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Norouzinia | The Effect of Mindfulness-Based Stress Reduction Training on Stress and Burnout of Nurses[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] . Six of the nine randomised controlled studies failed to conduct their analysis on the intention-to-treat basis [START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF][START_REF] Mackenzie | A brief mindfulness-based stress reduction intervention for nurses and nurse aides[END_REF] .

More marginal but illustrative of the numerous methodological flaws across the studies reviewed is the unconventional calculation and reporting of the MBI scores.

Among the 25 studies using the MBI as a burnout measurement tool, three failed to report the three sub-scores separately [START_REF] Taylor | A Mindfulness Intervention for Residents: Relevance for Pediatricians[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Dos Santos | Positive Effects of a Stress Reduction Program Based on Mindfulness Meditation in Brazilian Nursing Professionals: Qualitative and Quantitative Evaluation[END_REF] and aggregated them into a global MBI score despite the absence of validation of this procedure.

Limitations of the field

Mindfulness is a popular subject and the screening of the grey literature yielded numerous documents of poor scientific relevance. The number of communication abstracts in various conferences suggests a considerable volume of unpublished data. This points to a potential publication bias.

MIs feasibility for health professionals is known to be a challenge, since enrolment in a MBSR program and training requires time investment as well as considerable personal commitment. In a systematic review on the effects of MIs on healthcare professional stress, Burton [START_REF] Burton | How Effective are Mindfulness-Based Interventions for Reducing Stress Among Healthcare Professionals? A Systematic Review and Meta-Analysis[END_REF] underlined that this can lead to poor participation in experimental interventions. In most of the studies reviewed here, the participants' adherence to protocols was highly variable and as a whole relatively high: when reported, the numbers lost to follow-up ranged from 0% to 67% (mean=16.8%). The considerable time constraints are often proposed as an explanation for professionals' reluctance to enrol in a complete MBSR programs for two whole months. In a narrative review, Smith [START_REF] Smith | Mindfulness-Based Stress Reduction: An Intervention to Enhance the Effectiveness of Nurses' Coping With Work-Related Stress[END_REF] underlined the interest of comparing the effects of shorter MBSR programs and the classic 8-week MBSR program, focusing on participants' adherence and long term effects, and Gilmartin [START_REF] Gilmartin | Brief Mindfulness Practices for Healthcare Providers -A Systematic Literature Review[END_REF] showed a moderate level of evidence for the benefits of short MIs on the wellbeing of healthcare providers. In the present review, several authors assessed shorter MBSR interventions, which appeared to moderately improve the proportion of participants completing the program.

In addition to this, the overall efficacy of MIs depends on the skills of the instructors. Irving [START_REF] Irving | Cultivating mindfulness in health care professionals: a review of empirical studies of mindfulness-based stress reduction (MBSR)[END_REF] underlined the fact that the instructors' experience could influence results and that this factor is rarely taken into account or even mentioned in the articles. Indeed, only seven articles provided details about both training and experience of the instructors [START_REF] Verweij | Mindfulness-based stress reduction for GPs: results of a controlled mixed methods pilot study in Dutch primary care[END_REF][START_REF] Razzaque | Exploration of the Effectiveness and Acceptability of a Professional Mindfulness Retreat for Psychiatrists[END_REF][START_REF] Duarte | Effectiveness of a mindfulness-based intervention on oncology nurses' burnout and compassion fatigue symptoms: A non-randomized study[END_REF][START_REF] Craigie | A Pilot Evaluation of a Mindful Self-care and Resiliency (MSCR) Intervention for Nurses[END_REF][START_REF] Dobkin | Enhancing Clinicians' Well-Being and Patient-Centered Care Through Mindfulness[END_REF][START_REF] Orellana-Rios | Mindfulness and compassion-oriented practices at work reduce distress and enhance self-care of palliative care teams: a mixedmethod evaluation of an "on the job" program[END_REF][START_REF] Suyi | Effectiveness of Mindfulness Intervention in Reducing Stress and Burnout for Mental Health Professionals in Singapore[END_REF] . Ten articles provided information on the instructors' training only [START_REF] Pflugeisen | Brief Video-Module Administered Mindfulness Program for Physicians: A Pilot Study[END_REF][START_REF] West | Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial[END_REF][START_REF] Amutio | Acceptability and Effectiveness of a Long-Term Educational Intervention to Reduce Physicians' Stress-Related Conditions[END_REF][START_REF] Gauthier | An On-the-Job Mindfulness-based Intervention For Pediatric ICU Nurses: A Pilot[END_REF][START_REF] Moody | Helping the helpers: mindfulness training for burnout in pediatric oncology--a pilot program[END_REF][START_REF] Shapiro | Mindfulness-based stress reduction for health care professionals: results from a randomized trial[END_REF][START_REF] Duchemin | A Small Randomized Pilot Study of a Workplace Mindfulness-Based Intervention for Surgical Intensive Care Unit Personnel: Effects on Salivary alpha-Amylase Levels[END_REF][START_REF] Fortney | Abbreviated mindfulness intervention for job satisfaction, quality of life, and compassion in primary care clinicians: a pilot study[END_REF][START_REF] Asuero | Effectiveness of a Mindfulness Education Program in Primary Health Care Professionals: A Pragmatic Controlled Trial[END_REF][START_REF] Gerhart | A pilot test of a mindfulness-based communication training to enhance resilience in palliative care professionals[END_REF] , and two articles on their experience only [START_REF] Goodman | A mindfulness course decreases burnout and improves wellbeing among healthcare providers[END_REF][START_REF] Cohen-Katz | The effects of mindfulness-based stress reduction on nurse stress and burnout, Part II: A quantitative and qualitative study[END_REF] . Four articles mentioned the intervention of "experienced" instructors without further specification [START_REF] Krasner | Association of an educational program in mindful communication with burnout, empathy, and attitudes among primary care physicians[END_REF][START_REF] Goldhagen | Stress and burnout in residents: impact of mindfulness-based resilience training[END_REF][START_REF] Bazarko | The Impact of an Innovative Mindfulness-Based Stress Reduction Program on the Health and Well-Being of Nurses Employed in a Corporate Setting[END_REF][START_REF] Raab | Mindfulness-based stress reduction and selfcompassion among mental healthcare professionals: a pilot study[END_REF] . The training and experience of the instructors were not reported in the remaining 11 articles.

It is also relevant to question the transcultural validity of burnout measures.

Schaufeli [START_REF] Schaufeli | A cautionary note about the cross-national and clinical validity of cut-off points for the Maslach Burnout Inventory[END_REF] showed transcultural variability for MBI scores, which encourages caution for comparisons across countries. Twenty-two of the studies reviewed were North-American (64,7%). Future research projects addressing more homogeneous populations situated in different countries/cultures could provide a better definition of target populations that could draw the best advantage from meditation programs.

Finally, and more generally, some authors [START_REF] Eckleberry-Hunt | The Problems With Burnout Research[END_REF][START_REF] Bianchi | Burnout and depression: Causal attributions and construct overlap[END_REF] argue that burnout measures do not reflect the multifaceted concept of burnout and its evolution resulting from societal changes. Eckleberry-Hunt [START_REF] Eckleberry-Hunt | The Problems With Burnout Research[END_REF] stresses that burnout cannot be seen as merely the result of the various interactions with patients. It is also the consequence of factors increasingly impacting professional life such as clerical work and excessive technology. 

Strengths and limitations of the present review

We think that our conduct of the present systematic review was thorough and accurate. It enabled us to report on up-to-date knowledge on the potential benefits of MIs on healthcare professional burnout, and to underline the numerous issues preventing any conclusion to be drawn from the articles reviewed. Although we may have missed relevant articles in the databases, as well as interesting data in the profuse grey literature, it is unlikely that such sources would significantly alter our analysis of this body of research.

Using the data reported in the articles or provided by the authors, we could have performed a meta-analysis which would have provided a global assessment of the effects of MIs on healthcare professionals' burnout. However, we decided not to proceed given the fact that it would have been impossible to interpret a result of this type, as the sample is highly heterogeneous and the original data subject to numerous biases.

Study quality was systematically assessed with a validated tool for the nine randomised controlled studies only. Assessment of the quality of the studies using other designs with validated tools would have been possible but, given the inherent flaws in these designs and the low level of evidence provided, we thought that a narrative reporting of the study limitations was more useful.

CONCLUSION

Among the means used to help workers cope with distress, mindfulness techniques have been developing progressively in the Western world since the 1980s. Mindfulness approaches have been growing in popularity in the media and in institutions, and this generalised interest has fuelled numerous studies. The present review found that results were overall contrasted, and it has drawn attention to major methodological issues. Of 34 quantitative studies, only four randomised controlled trials demonstrated burnout improvements after some weeks of meditation-based interventions (11,8%). In the remaining five randomised controlled trials, the results did not reach statistical significance (14,7%). Twenty-one studies did not report a randomised controlled trial design (61,8%). We therefore stress the overall insufficient level of evidence offered by the literature assessing the effects of MIs on burnout in health professional populations.

In all events, these techniques are generating high expectations and some studies have reported promising results. Future research should address methodological issues and define more precise contexts of interventions and target populations that could benefit from this kind of intervention.

Furthermore, numerous factors

  potentially influencing professionals' vulnerability to burnout and reception of MIs (schedules, rotational shifts, work organisation, type of management, affective and social life, etc.) are rarely taken into account in current burnout research. This calls for the adaptation of current tools used to measure burnout and for further research assessing the effects of MI on burnout and taking into consideration the local and wider context of intervention.

  

Table 1 : Randomised controlled trials with significant results.

 1 Goal attainment scaling, GHQ12: General Health Questionnaire; GTASQJS: Gray-Taft and Anderson standard questionnaire of job stress, HADS: Hospital Anxiety and Depression Scale; IJSS: Intrinsic Job Satisfaction Subscale; IRI: Interpersonal Reactivity Index; ITT: Intention to treat; JSPE: Jefferson Scale of Physician Empathy; JSE: Jefferson Empathy Scale; KIMS: Kentucky Inventory of Mindfulness Skills; LEC: Life Events Checklist; MAAS: Mindfulness Attention Awareness Scale; aMBI: abbreviated Maslach Burnout Inventory; MBI: Maslach Burnout Inventory (DP. Depersonalization, EE: Emotional Exhaustion, PA: Personal Accomplishment); MHPSS: Mental Health Professionals Stress Scale; NSS: Nursing Stress Scale; OLBI: Oldenburg Burnout Inventory (E: Exhaustion, D: Disengagement); OLQ: Antonovsky's orientation to life questionnaire; PBS: Physician Belief Scale; PDS: Posttraumatic Diagnostic Scale; PHQ-9: Patient Health Questionnaire; PJSS: Physician Job Satisfaction Scale; PLC-C: PTSD Symptom Checklist; PMSS: Perceived Medical School Stress; POMS: Profile of Mood States; ProQOL: Professional Quality of Life (B: Burnout, ST: Secondary Trauma, CS: Compassion Satisfaction); PSQ-20: Perceived Stress

	Study	N + type of intervention	Participants	Study measures	Main results	Study limitations
	Asuero et al., 2014 46 Cohen-Katz et al., 2005 48 Mackenzie et al., 2006 49 West et al, 2014 25	• MI group: 43 • Control group: 25 • MI group: MBSR • Control group: as usual • MI group: 14 • Control group: 13 • MI group: MBSR • Control group: as usual • MI group: 16 • Control group: 14 • MI group: Short MBSR (4 weeks), 30 min/week + 10 min, 5 days/week of individual practice • Control group: as usual • MI group: 35 • Control group: 37 • MI group: 9 months, 1 h/2 weeks • Control group: 9 months,1h of protected time/2 weeks	• Physicians: 60% • Nurses: 33.3% • Social Workers and Clinical Psychologists: 6.7% • Multi-centred: several centres/structures in Catalonia (Spain) • Nurses: 90% • Respiratory therapists, social workers, pastoral care: 10% • Single-centred: Lehigh Valley Hospital and Health Network PA (USA) • Nurses: 76.7% • Nursing assistants: 23,3% • Single-centred: Urban Geriatric Teaching Hospital (Canada) • Physicians working in different fields • Single-centred: Mayo Clinic, Rochester MN (USA)	• MBI • POMS • JSPE • FFMQ • 2 FMS • T1: before MI • T2: T1 + 2 months • MBI • BSI • MAAS • T1: before MI • T2: T1 + 2 months • T3: T1 + 5 months • MBI • SRDI • IJSS • SWLS • OLQ • T1: before MI • T2: T1 + 1 month • MBI • PJSS • QOL and fatigue • SF-8 • PSS • 2-question approach (depression) • JSPE • T3: T1 + 6 months • T2: T1 + 3 months • T1: before MI	Compared with control group at T2: (MBI) • EE: ▼* • DP: ▼* • PA: NS Compared with control group at T2: (MBI) • EE: NS • DP: NS • PA: ▲* T3: (MBI) • EE: ▼* • DP: NS • PA: NS Compared with control group at T2: (MBI) • EE: ▼* • DP: ▼* • PA: NS Compared with control group at T4: (MBI) • EE: NS • DP: NS • PA: Not reported T5 et T6: (MBI) • PA: Not reported • DP: ▼* • EE: NS	SQR: POOR • Selection bias • Heterogeneous population • Female: 92% • Workplace not described • No active controls • No follow-up • Drop-out rate unclear • Apparently no ITT analysis SQR: POOR • Randomization method not detailed • Small sample • Heterogeneous population • Female: 100% • Similarity between groups not reported • No active controls • Single-centred • Apparently no ITT analysis SQR: POOR • Small sample • Female: 97% • Higher scores for EE in the MI group at T1* • Randomization method not detailed • Lost to follow-up: unknown • No active controls • No follow-up • Single-centred • Apparently no ITT analysis SQR: GOOD • Female: 33,8% • Higher scores for EE in MI group at T1 • 8,1% of MI group did not complete the program • Single-centred

Questionnaire, PSS: Perceived Stress Scale; PWS: Passion for Work Scale; QOL: Quality of life; QOLI: Quality of life Inventory; RCRS: Rochester Communication Rating Scale; RIAS: Roter Interaction Analysis System; RS-14: 14-item Resilience Scale; RSS: Ruminative Responses Scale; SCBS: Santa Clara Brief Compassion Scale; SCL-90-R-SOMS: Symptom Checklist-90-R, Somatization Scale; SCSCS: Santa Clara Self Compassion Scale; SCS:Self-compassion Scale; SCS-SF:Self-compassion Scale short form; SF-8: Medical Outcome Study Short-Form Health Survey; SF-12: SF-12v2 Health Survey; SOC: Sense Of Coherence; SOSS: Sense of Self Scale; SQR: Study Quality Rating; SRDI: Smith relaxation disposition Inventory; SRQ: Self-Reporting Questionnaire; STAI: State-Trait Anxiety Inventory; SHS: Subjective Happiness Scale; SWB: Subjective-Well-Being; SWL: Satisfaction with life scale; TMS: Toronto Mindfulness Scale ; UBOS-C: Utrecht Burnout Scale for Contractual Occupations, validated Dutch version of the MBI; UWES: Utrecht Work Engagement Scale; WHOQOL-BREF questionnaire: World Health Organization quality of life questionnaire; WAI: Working Alliance Inventory short form; WSS: Workplace Stress Scale

Table 2 : Randomised controlled trials with non-significant results

 2 

	Study	N + type of intervention	Participants	Study measures	Main results	Study limitations
	Amutio et al., 2015 27 Duchemin et al., 2015 43 Ireland et al., 2017 30	• MI group: 21 • Control group: 21 • MI group: Phase 1: MBSR; Phase 2 (maintenance): 1 session of 2.5 h/month for 10 months • Control group: as usual • MI group: 16 • Control group: 16 • MI group: MBSR with shortened sessions,1 h/week for 4 weeks + 2h/week for 4 weeks + 20 min/day of individual practice • Control group: as usual • MI group: 23 • Control group: 21	• Physicians • Single-centred: Medical college, Biscay (Spain) • Nurses: 69% • Job unknown: 31% • Single-centred: surgical intensive care unit in a large University Hospital (USA) • Intern doctors	• MBI • FFMQ • Heart rate, blood pressure • Qualitative questionnaire • T1: before MI • T2: T1 + 2 months • T3: T2 + 10 months • MBI • ProQOL • Salivary alpha-amylase • PSS • DASS-21 • FFMQ • T1: 1 week before MI • T2: T1 + 2 months + 1 week • CBI • PSS	Compared with control group at T2: (MBI) • EE: NS • DP: NS • PA: NS T3 (non-controlled): (MBI) • EE: ▼* • DP: ▼* • PA: ▼* Compared with control group at T2: (MBI) • EE: NS • DP: NS • PA: NS Compared with control group at T2: (ProQOL) • B: not reported • ST: not reported • CS: ▲* Compared with control group at T2 and T3: (CBI)	SQR: POOR • Small sample • Female: 57,1 % • Number lost to follow-up: unknown • No active controls • No control group at T3 • Single-centred • Apparently no ITT analysis SQR: FAIR • Selection bias • Small sample • Heterogeneous population • Female: 87,5% • No active controls • No follow-up • Single-centred SQR: POOR • Selection bias suspected

*: p<0.05; NS: non-significant change; ▼: decrease; ▲: increase

Table 3 : Controlled non-randomised studies

 3 

	Study	N + type of intervention	Participants	Study Measures	Main Results	Study limitations
	Duarte et al., 2016 36	• MI group: 45 • Control group: 48 • MI group: Short MBSR (6 weeks) • Control group: as usual	• Nurses • Two centres: 2 large oncology hospitals (Portugal)	• ProQOL-5 • DASS-21 • SWL • SCS • AAQ-II • FFMQ	Compared with control group at T2: (ProQOL) • B: ▼* • ST: ▼* • CS: NS	• Non-randomised • Small sample • Female: 89.6% • 35,6% of MI group did not complete the program • High level of missing data
	Horner et al., 2014 40 Norouzinia et al., 2017 33 Verweij et al, 2016 28	• MI group: 31 • Control group: 12 • MI group: 10 weeks, 30 min/week • Control group: as usual • MI group: 30 • Control group: 30 • MI group: MBSR • Control group: as usual • MI group: 30 • Waiting list control group: 20 • MI group: MBSR	• Staff nurses, nursing assistants, clinical secretaries, unit manager and supervisor (% unknown) • Single-centred: Medical-surgical unit, WakeMed Health and Hospitals, Raleigh NC (USA) • Nurses • Two centres: Various clinical units, Shahid-Bahonar (control group) and Shahid-Rajaei (experimental group) hospitals, Karaj (Iran) • General practitioner • Two centres: two training hospitals (Netherlands)	• T1: before MI • T2: T1 + 6 weeks • T3: T1 + 3 months • ProQOL • MAAS • T1: before MI • T2: T1 + 10 weeks • MBI • • GTASQJS • • T1: before MI • T2: T1 + 8 weeks • UBOS-C (validated Dutch version of the MBI) • UWES • JSE • FFMQ • Qualitative data • T1: before MI • T2: T1 + 8 weeks	Compared with control group at T2: (ProQOL) • B: NS • ST: not measured • CS: NS Compared with control group at T2: (MBI) • EE: ▼* • DP: ▼* • PA: ▲* Compared with control group at T2: (UBOS-C) • EE: NS • DP: ▼* • PA: NS	(not exploitable at T3) • No active controls • Non-randomised • Small sample • Heterogeneous population • Female: 100% • 32,6% of MI group did not complete the program • No active controls • No follow-up • Single-centred • Non-randomised • Small sample • Female: % unknown • Number lost to follow-up: unknown • No active controls • No follow-up • Non-randomization • Selection bias suspected • Small sample • Female: 34% • Number lost to follow-up: unknown • Control group on waiting list • Significant baseline differences between MI
						group and control group (e.g.
						higher EE and DP in MI
						group) • No follow-up
	*: p<0.05; NS: non-significant change; ▼: decrease; ▲: increase				

Randomised controlled studies (Table1-2)
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