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[bookmark: _GoBack]ABSTRACT
Background: Self-harm among young people is a major public health concern, and whilst schools are well placed to identify and intervene with students who self-harm, the literature shows that school staff lack training and confidence in this area. This systematic review investigated the effectiveness, feasibility and acceptability of training interventions and support tools intended to equip school staff with skills and knowledge to adequately respond to students’ disclosure of self-harm. 
Method: References for this review were identified through systematic searches of Medline, Embase, PsycINFO, Child Development & Adolescent Studies, ERIC, ASSIA and British Education Index on with search terms “self-harm”, “training”, “school staff” and “young people”. Thematic synthesis was used to analyse qualitative data.
Results: We found that all eight included studies evaluated interventions/tools that were highly effective in terms of an increase in knowledge, skills and confidence of staff in responding to self-harming youth. Acceptability was good with high levels of satisfaction and perceived benefit by staff, though data on feasibility of the interventions was lacking. Limitations of the studies included a paucity of follow-up data, and lack of data relating to student outcomes and actual changes in staff practice in schools. 
Conclusions: The findings from this review indicates that more evidence is needed to determine the effectiveness, acceptability and feasibility of interventions/tools for school staff addressing self-harm. Further studies should focus on maintaining knowledge, confidence and comfort levels over time, and determine the feasibility of interventions/tools with different staff cohorts and across school settings, as well as address outcomes for students.
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Key practitioner message:
· A quarter of 11-16 year olds with mental health difficulties self-harm or report a suicide attempt. The current Covid-19 pandemic is likely to affect younger people’s mental health, potentially increasing rates of self-harm and suicide.
· Schools are well placed to identify and intervene with students who self-harm, however school staff lack knowledge and confidence to address self-harm, and often react negatively to disclosure. 
· Although school staff express the need for training around self-harm, there is paucity of rigorously evaluated programmes.  
· Our findings suggest training programmes for school staff addressing self- harm can reduce stigma, improve knowledge and communication about self-harm and increase confidence in managing self-harm in the school context.  

























INTRODUCTION
Background
Self-harm among young people (YP) is recognised as a major public health concern worldwide (Hawton, Saunders, and O’Connor 2012), and there are valid fears that the current Covid-19 pandemic is likely to have a long-term, negative effect of YP’s mental health, further exacerbating the unmet need for youth MH service provision (Holmes et al. 2020; Pierce, McManus, et al. 2020). YP who self-harm are at significantly higher risk of adverse non-fatal and fatal outcomes (Hawton et al. 2012) such as substance misuse disorder, physical abuse and mental illness (Mars et al. 2014; Morgan et al. 2017). Moreover, in young women self-harm is associated with other adverse outcomes including drug use disorder (Ohlis et al. 2020) and experience of physical abuse (O’Connor et al. 2009). Self-harm has been associated with increased suicide ideations and incidence of suicide, however, the absolute risk of suicide in adolescents remains low, at 5.4 per 100 000 in 2015 in the UK (Morgan et al. 2017). Although there is a growing awareness of self-harm among young men, with reported lifetime prevalence of 26% (Bresin and Schoenleber 2015), self-harm is particularly widespread among young women (Borschmann and Kinner 2019), with incidence rapidly rising in the past 20 years (Hawton et al. 2020; Morgan et al. 2017).  Early reports suggest that the long-term impact of the current Covid-19 pandemic will disproportionately affect younger people (Holmes et al. 2020; Pierce, McManus, et al. 2020), potentially increasing rates of depression, anxiety (Fancourt et al. 2020), suicide and self-harm (Gunnell et al. 2020).    
Schools are well placed to identify and intervene with students who self-harm and often school staff are first to notice or hear about concerning behaviours (Berger, Hasking, and Reupert 2014a). Results of a recent Australian study showed that self-harm and suicidal behaviour incidents account for 5.05% of all incidents reported by schools to emergency services, are 1.43 time more likely to have police involvement and 8.37 times more likely to require an ambulance, compared to other incidents that caused harm to students (Crowe et al. 2020). 
Conversely, school factors can trigger self-harm behaviours; frequently reported precipitants are examination and assessment pressures, bullying and inadequate school support (Evans and Hurrell 2016; Fortune, Sinclair, and Hawton 2008). Students are often reluctant to disclose self-harm to school staff due to anticipation of a negative response and concerns around confidentiality (Best 2005, 2006; Evans and Hurrell 2016; Klineberg et al. 2013). Teachers and school-based MH professionals, although often sympathetic and wanting to help, are in many cases uncertain how to respond to a student disclosing self-harm (Berger, Hasking, and Reupert 2014b). However, school staff’s immediate reaction to disclosure is often negative, ranging from anger, shock, panic and repulsion (Berger et al. 2014b; Best 2005, 2006) to accusing students of attention-seeking and being manipulative (Berger et al. 2014a). Less experienced teachers and those without previous training, respond more negatively compared to more experienced colleagues (Dowling and Doyle 2017).
Research indicates a great need for preventative interventions in schools (Berger et al. 2014a; Heath, Toste, and Beettam 2006), as well as staff training, policy and protocols to help school staff address self-harm (Berger et al. 2014a, 2014b; Best 2006; Evans et al. 2019; Roberts-Dobie and Donatelle 2007). In the UK, just over 50% of staff reported receiving some training addressing self-harm; however, only 22% rated the training as highly adequate (Evans et al. 2019). Other major barriers to addressing self-harm in schools include a lack of time and resources, and the fear of contagion (Evans et al. 2019).
This systematic literature review (Centre for Reviews and Dissemination 2008) seeks to describe, appraise and synthesise evidence for effectiveness, feasibility and acceptability of educational/training interventions and support tools intended to equip school staff with skills and knowledge to adequately respond to students’ disclosure of self-harm.
[bookmark: _Hlk35948276]Research questions and definitions
This review encompasses two distinct but overlapping sets of questions:
I. Educational and training interventions for school staff to address YP’s self-harm
1. What is the effectiveness of educational/training interventions for school staff addressing self-harm? 
2. What is the feasibility of educational/ training interventions for school staff addressing self-harm?
3. What is the acceptability of educational/training interventions for school staff addressing self-harm? 
II. Management and support tools for school staff to address self-harm
1. What is the effectiveness of management/support tools for school staff addressing self-harm? 
2. What is the feasibility of management/support tools for school staff addressing self-harm?
3. What is the acceptability of management/support tools for school staff addressing self-harm? 
Effectiveness outcomes include: 
(a) improved knowledge about YP self-harm and how to respond to disclosure; 
(b) improved confidence to appropriately respond to YP who disclose self-harm; 
(c) improved response to YP who disclose self-harm. 
Self-harm is defined as intentional injury of one’s body with or without conscious suicidal intent and does not encompass socially or group-sanctioned tissue damage like piercing or tattooing (Nock and Favazza 2009). Described studies use different terms including “self-harm”, “non-suicidal self-injury” (NSSI) and “deliberate self-harm” (DSH). Since this variation in terms does not translate into different definitions of self-harm (i.e. none of the studies explicitly stated that it examined self-harm associated with suicidal intent), in this review we will use the term self-harm. 
Acceptability refers to perception that an intervention is useful, feasible, effective and consistent with users’ values; culture or context specificity of an intervention, involvement, ownership and empowerment of stakeholders (Nastasi et al. 2000).
Feasibility refers to the impact of factors that influence programme implementation, including demand, ease of delivery, practicality and flexibility (Bird et al. 2014; Bowen et al. 2009).

METHODS
The systematic review was prospectively registered with PROSPERO (CRD42020176373) on 25th March 2020. 
Search strategy and selection criteria
References for this review were identified through systematic searches of Medline, Embase, PsycINFO, Child Development & Adolescent Studies, ERIC, ASSIA and British Education Index on 29/03/2020 with search terms using variations of words and phrases related to self-harm, training/intervention, school staff and young people/students. Supplementary search methods included forward and backward citation searching of included studies and existing key studies and reviews in the field. A search of grey literature was conducted but did not result in any matches, as no studies were empirical. No time period for publication date was specified. The full search strategy for each database are in the Supplementary Materials. 
Inclusion and exclusion criteria for studies are shown in Table 1. 
Study selection 
Search results were managed using CADIMA (https://www.cadima.info/index.php). One author (ACSP) screened all titles and abstracts, and subsequently all full texts. Two additional reviewers (A-MB, JKA) independently rated 50% of the papers at both screening stages, and all disagreements were resolved by discussion. Interrater agreement levels in both stages were high with kappa values 0.73 and 0.89 at abstract and full text screening stages respectively.
Data extraction
Data from included studies were extracted into a spreadsheet developed for this review. The extraction method was pilot tested by two reviewers. The Template for Intervention Description and Replication (TIDieR) reporting checklist (Hoffmann et al. 2014) was used to extract intervention data including the contents of the intervention; where, when and by whom it was provided; and adherence to or fidelity of the intervention. Extraction forms were independently checked by a senior reviewer (JKA) for all included papers.
Quality appraisal 
[bookmark: _Hlk35948983][bookmark: _Hlk35949021]Included studies were appraised using the Effective Public Health Project Practice (EPHPP) Quality Assessment Tool for Quantitative Studies (Armijo-Olivo et al. 2012). Quality appraisals were independently carried out by two reviewers (ACSP and A-MB) for all included papers, and disagreements were resolved by discussion with JKA.
Synthesis 
Due to high heterogeneity of study designs, interventions, and outcome measures, it was not appropriate to conduct meta-analysis. We have provided a numerical summary of existing evidence and used a narrative approach (Popay et al. 2006) to describe our findings. The results of both research questions, regarding interventions and support tools, are synthesised together. Results identified on data extraction which do not pertain directly to the research questions, but were nonetheless relevant to this review, are also discussed. 
Five of the studies included qualitative data.  We analysed the textual data by following the three stages of thematic synthesis (Thomas and Harden 2008); line-by-line coding, development of descriptive themes, and the generation of analytical themes. All five papers were entered into NVivo V12 for the analysis. Two reviewers (A-MB, ACSP) independently coded participant quotes and text under the headings ‘abstract’, ‘findings’ or ‘results’ and ‘discussion’. We then compared and contrasted codes, and grouped the codes into descriptive themes. The final stage of analysis involved the interpretation of data and finalising analytical themes. 


RESULTS
Study characteristics 
Eight papers met the inclusion criteria (Berger, Hasking, and Reupert 2015; Dorko 2010; Glennon, Viola, and Blakely 2020; Groschwitz et al. 2017; Lee 2016; Price 2015; Robinson et al. 2008; Townsend et al. 2018) (Figure 1). The majority of studies were prospective longitudinal cohort studies, based in either the USA or Australia (Table 2), and were of moderate quality according to the EPHPP Quality Assessment Tool (Armijo-Olivo et al. 2012) (Table 3).  
Participants 
Number of participants ranged from 10 to 400, with 1058 in total (Table 2). Types of participants included predominantly school teachers, school psychologists, school counsellors, social workers, and school nurses. In studies reporting demographic characteristics, participants were predominantly female (range 60.4% to 97.0%), and white/Caucasian (range 64.9-100%). Mean age ranged from 40 to 43.7 years. 
Interventions
Six studies investigated educational and training interventions for school staff to address their response to YP who self-harm (Glennon et al. 2020; Groschwitz et al. 2017; Lee 2016; Price 2015; Robinson et al. 2008; Townsend et al. 2018), whilst two investigated management and support tools (Berger et al. 2015; Dorko 2010). It is important to note that although the aim of listed studies was to evaluate school staff’s response to YP who self-harm, none of those studies investigated actual staff’s behaviour. The measures of this outcome varied widely between studies, including: knowledge of and response to self-harm (Glennon et al. 2020); comfort level in responding to students exhibiting self-harm (Dorko 2010); how well the policy addressed their needs in responding to students who self-harm (Berger et al. 2015); how valuable the workshop is for their daily work (Groschwitz et al. 2017); motivation to use the contents of the workshop (Groschwitz et al. 2017); behavioural change in the 6 months after the workshop (Groschwitz et al. 2017); perceived level of empathy and efficacy when helping students who self-harm (Price 2015); if participants thought the workshop would increase/improve their ability to work with youth who self-harm (Price 2015); and perceived skill in dealing with self-harm (Robinson et al. 2008; Townsend et al. 2018). Descriptions of these are given in Supplementary Table 1. 
Interventions consisted of four training courses (Glennon et al. 2020; Lee 2016; Robinson et al. 2008; Townsend et al. 2018) and two workshops (Groschwitz et al. 2017; Price 2015), with components including didactic presentations, small group discussions, example scenarios, and role-playing exercises. Two studies (Glennon et al. 2020; Robinson et al. 2008) provided resources to participants at the end of the intervention. Duration of the interventions ranged from two hours to two days, and where reported (n=3), were delivered by child psychiatrists, psychologists, psychotherapists and school counsellors. The management and support tools comprised of one policy to address self-harm in schools (Berger et al. 2015), and one website aimed to improve educators’ understanding, recognition and response to self-harm (Dorko 2010).
Quality of included studies
The quality of included studies was relatively poor, ranging from weak (Berger et al. 2015; Dorko 2010; Robinson et al. 2008) to moderate (Glennon et al. 2020; Groschwitz et al. 2017; Lee 2016; Price 2015; Townsend et al. 2018) according to the EPHPP Quality Assessment Tool (Armijo-Olivo et al. 2012) (Table 3). This is in part due to the fact that studies predominantly included cohort before and after designs, and we detected no randomised controlled trials (RCTs). In addition, selection bias was a problem in most papers as either self-selection or purposive selection was used. The significant loss to follow-up in the three papers with a third data point risks further selection bias (Groschwitz et al. 2017; Price 2015; Robinson et al. 2008). Furthermore, there was often no mention of the validity or reliability of the outcome measures used in the studies. 


Findings
1. Effectiveness
All eight studies demonstrated an increase in knowledge regarding self-harm or how to respond to youth who are self-harming (Q1a) after the intervention compared to before (Supplementary Table 2). This was shown to be statistically significant in five studies (Glennon et al. 2020; Groschwitz et al. 2017; Price 2015; Robinson et al. 2008; Townsend et al. 2018), whilst the remaining studies did not carry out such statistical analysis. This improvement in knowledge was self-reported (Berger et al. 2015; Dorko 2010; Lee 2016); gathered using objective measures of knowledge before and after the intervention (Glennon et al. 2020; Robinson et al. 2008; Townsend et al. 2018); and by measuring subjective and objective outcomes (Groschwitz et al. 2017; Price 2015).
Three studies repeated their measures after a follow up period of 3 weeks (Price 2015) or 6 months (Groschwitz et al. 2017; Robinson et al. 2008) (Supplementary Table 2). There was no significant difference between those who completed follow-up and those who did not in terms of demographic characteristics and on measures assessed pre- and post-intervention (Groschwitz et al. 2017; Robinson et al. 2008). Price (2015) did find an increase in perceived knowledge in working with students who self-harm from pre-test to follow-up (Price 2015). Robinson et al (2008) found that from post-intervention to follow-up there was a lack of stability in terms of knowledge over time (p=0.77); the majority of the variability was accounted for by the increase in knowledge in 70% of those who were classed as having moderate knowledge post-intervention to high levels of knowledge at follow-up (Robinson et al. 2008). Groschwitz et al (2017) found that perceived knowledge increased significantly from pre-workshop to follow-up (p<0.001); however, it declined significantly from post-workshop to follow-up for self-harm (p<0.05), but not for suicidality (p=0.21). In terms of objective measures, knowledge increased significantly from pre-workshop to follow-up (p<0.001), but there was a significant decline in knowledge from post-workshop to follow-up (p<0.01); thus, the knowledge gained after the workshop was only partially maintained at six month follow-up (Groschwitz et al. 2017).
Six studies reported outcomes related to confidence in responding to YP who disclose self-harm (Q1b). All showed an overall increase in confidence post-intervention compared to prior (Supplementary Table 2), which was statistically significant in five studies (Glennon et al. 2020; Groschwitz et al. 2017; Price 2015; Robinson et al. 2008; Townsend et al. 2018). Townsend et al (2018) used several different measures of confidence. Using the Attitudes and Skills Questionnaire, they found a significant increase in confidence in working with youth who self-harm and have complex MH issues. However, the Attitudes towards Deliberate Self-Harm Questionnaire, showed an increase in confidence in dealing effectively with self-harming students, but no change in confidence in assessment and referral of self-harming students (Townsend et al. 2018).
In terms of follow-up, one study found an increase in perceived confidence in helping students who self-harm at follow-up compared to their pre-intervention scores (Price 2015). Another study found a significant stability in confidence measures for self-harm and MH (p<0.001 for both), and in skill measures for both (p<0.001 for MH, p=0.001 for self-harm), indicating no changes in these measures between post-intervention and follow-up, after the initial improvement from pre- to post-intervention (Robinson et al. 2008). Similarly, a third study found significant improvements in ratings from pre-workshop to follow-up in terms of confidence in skills (p<0.001), but ratings did not differ significantly between post-workshop and follow-up i.e. confidence was maintained (Groschwitz et al. 2017). 
Seven studies reported outcomes related to changes in participants’ response to YP who disclose self-harm (Q1c), with all showing a positive change after the intervention (Supplementary Table 2). However, all seven studies used various measures relating to confidence or self-efficacy, rather than measuring the actual response.  

At follow-up, one study found participants had an increase in perceived empathy and efficacy in helping students who self-injure compared to pre-intervention scores (Price 2015) and in another, 75% of participants reported changing their practice since training (Robinson et al. 2008).
2. Feasibility
No studies directly referred to the feasibility of the intervention or tool (Q2). However, two studies (Berger et al. 2015; Groschwitz et al. 2017) discussed factors which might impede the implementation of the policy in schools, notably: inadequate knowledge of self-harm and training among staff; inadequate resources and referral options for schools; and a requirement for widespread support from executive or administrative staff within school. Additionally, one study found that holding the workshop at the end of the year hampered staff accessing workshop resources (Price 2015). However, the train-the-trainer model of delivery used in one study was a cost-effective way of training school communities, and increased access to training provision for rural or remote areas (Townsend et al. 2018).
3. Acceptability
Only one study (Berger et al. 2015) directly investigated training acceptability (Q3). They found that whilst the policy would be acceptable to the school community, practical changes would increase acceptability further, e.g. incorporating a flowchart of the referral process for quick reference (Berger et al. 2015). In some studies, participant responses indicated acceptability of measures, including: whether or not they would implement the policy in their school (Berger et al. 2015); whether they would recommend the policy/training program to other staff (Berger et al. 2015; Townsend et al. 2018); how useful the website is and how easy it is to navigate it (Dorko 2010); satisfaction with the workshop/training program (Groschwitz et al. 2017; Townsend et al. 2018); and perceived benefit or helpfulness of the workshop/training program (Dorko 2010; Glennon et al. 2020; Price 2015; Townsend et al. 2018). Using these measures, six studies appeared to have acceptable tools or interventions, with high rates of satisfaction and perceived benefit.  
Additional results
Results which do not pertain directly to the research questions but are nonetheless relevant to this review are shown in Supplementary Table 3.
Four studies measured changes in attitudes of participants’ towards youth who are self-harming after the intervention (Supplementary Table 3) (Groschwitz et al. 2017; Price 2015; Robinson et al. 2008; Townsend et al. 2018). Three studies (Groschwitz et al. 2017; Price 2015; Townsend et al. 2018) found a significant decrease in negative attitudes or a significant increase in positive attitudes towards self-harm from pre- to post-intervention. However, one study (Robinson et al. 2008) found no significant change in attitudes, which was in part due to a ceiling effect as attitudes were positive to begin with. At follow-up, one study found an increase in negative attitudes from post-intervention to follow-up, though overall there was a positive change at follow-up compared to pre-intervention (Groschwitz et al. 2017); one showed a small decrease in negative attitudes from pre-intervention to follow-up but significance testing was not pursued (Price 2015); and the third found a lack of stability in attitudes from post-intervention to follow-up (despite not having seen a change between pre- and post-intervention), with the majority of the variability accounted for by an improvement of participant attitudes towards YP engaging in self-harm from moderate post-intervention to high at follow-up (Robinson et al. 2008).
Four studies related outcomes of the review questions to baseline characteristics (Supplementary Table 3) (Dorko 2010; Glennon et al. 2020; Groschwitz et al. 2017; Robinson et al. 2008). In terms of profession, school psychologists reported the lowest levels of prior knowledge as well as the smallest increase in knowledge, with the greatest increase in knowledge seen in school nurses (Dorko 2010). School psychologists also reported the lowest levels of prior comfort in dealing with self-harm overall, but showed the largest improvement in comfort level (Dorko 2010). Similarly, another study found that perceived knowledge increased the least for school psychologists and the most for teachers (Groschwitz et al. 2017). Teachers also reported the highest increase in confidence followed equally by school social workers and school psychologists, and teachers rated the workshop most positively. They detected no significant differences between professions regarding changes in negative attitudes or knowledge (Groschwitz et al. 2017). One study found that gender was a significant predictor for skill in dealing with self-harm, with males having a higher likelihood of showing a positive change from pre- to post-intervention (Robinson et al. 2008).
In terms of participants’ previous experience, baseline knowledge was greatest in participants with 16-20 years’ experience in one study, but this group had no change in knowledge after the intervention unlike the other groups with either more or less experience where knowledge increased (Dorko 2010). Participants with advanced degrees and those with a higher number of years in experience working with youth obtained higher pre-scores on knowledge and response to self-harm, as well as higher post-scores on perceived self-efficacy of self-harm i.e. their level of confidence in response to students who engage in self-harm (Glennon et al. 2020). Participants who had worked with a higher number of students who self-harm scored higher on knowledge and response pre-score and post-scores (Glennon et al. 2020). Participants who had previous self-harm training addressing self-harm had higher levels of perceived self-efficacy but not actual knowledge scores (Glennon et al. 2020). One study found that participants with the shortest duration of professional experience rated their improvement of confidence highest; however, they found no significant differences in satisfaction with workshop, or change in perceived knowledge, negative attitudes or knowledge (Groschwitz et al. 2017). Another found that psychologists and those with previous training in the area were more likely to report greater confidence and skill when dealing with both MH and self-harm compared to non-psychologists and those without previous training respectively (Robinson et al. 2008). Those who attended the one-day course demonstrated greater knowledge of self-harm than those attending both days. Those with previous training tended to endorse more positive attitudes towards their role in suicide prevention than those without (Robinson et al. 2008). 
Qualitative findings
We synthesised the available qualitative data following the three-step process outlined by Thomas and Harden (2008)  and identified three analytical themes (1) the need to equip staff to respond, (2) interventions and tools were valued but need tailoring and (3) sharing responsibility; working together.
Theme 1: ‘the need to equip staff to respond’.  
School staff generally did not feel well equipped to respond to students who self-harm and commonly their responses were ‘out of step’ with YP’s expectations.  This was perceived to be due to a lack of knowledge and understanding of self-harm; a paucity of experience in dealing with YP who are self-harming; and a combination of discomfort and low confidence in dealing with such situations. Moreover, a dearth of school policies indicated that practices were not formalised and staff did not have clear and comprehensive response protocols to follow.
Theme 2: ‘interventions and tools were valued but need tailoring’.  
Training and education interventions were highly valued by staff for increasing their knowledge, skills and comfort levels. Staff felt ‘empowered’ and more confident in their ability to respond and support students who self-harm. Workshops were important for providing a safe space for staff to freely explore their feelings, particularly since staff often held pre-existing negative attitudes towards self-harm.  School policies were beneficial for clarifying roles and responsibilities, and formalising protocols around reporting, risk assessment and referral options. Informing parents was a frequent concern and policies reassured staff of their legal obligations. Despite this, variability in staff engagement highlighted the importance of being able to tailor training interventions to match staff backgrounds and experience. Policies also need to be tailored to school environments and should not overlap with other pre-existing MH policies.  
Theme 3: ‘sharing responsibility; working together’ 
Theme 3 captures how training interventions positively impacted on inter-profession relationships and fostered collegial working.  Peer support in training created a sense of cohesion among school staff and a shared responsibility in helping YP struggling with self-harm. This was sustained post-training, as staff continued to improve their understanding of self-harm and develop a school protocol. Although school policies will define key staff roles, they should also encompass a whole school approach whereby the responsibility is shared among all staff.


DISCUSSION
Out of 1104 studies identified through searches, eight studies were included in the review. Six studies  evaluated interventions (Glennon et al. 2020; Groschwitz et al. 2017; Lee 2016; Price 2015; Robinson et al. 2008; Townsend et al. 2018) and two evaluated tools (Berger et al. 2015; Dorko 2010), with a total of 1058 participants. 
The effectiveness of the intervention/tool was split into three outcomes (1) knowledge regarding self-harm and how to respond to youth who are self-harming, (2) confidence in responding to youth who disclose self-harm; and (3) change in response to youth who disclose self-harm. We found an improvement in all three outcomes in all the studies reporting such data from pre- to post-intervention, with the exception of one subset of the confidence scale used in one paper which showed no change (Townsend et al. 2018). Thus, interventions and tools appear effective in improving school staff’s knowledge of, and confidence in responding to, YP who self-harm, however improvements in knowledge were not sustained long-term. Interventions and tools were valued and foster collegial working, but these need to be tailored to school environments and the needs of specific staff cohorts. 
Our findings are reflective of other studies, which reported that staff lack of knowledge and confidence can lead to an inappropriate or non-response. In a survey of school staff, less than half felt confident to appropriately respond to disclosure of self-harm, even when mental health services and school policies were available (Berger et al. 2014a). Lack of knowledge and misconceptions about self-harm often lead to unhelpful reactions or avoidance of the topic (Berger et al. 2014a, 2014b; Best 2005, 2006). School staff often cited ‘fear of contagion’ as major barrier to talking about self-harm with students (Evans, R., Russell, A.E., Mathews, F., Parker 2016; Toste and Heath 2010). Increasingly, YP are being exposed to content featuring self-harm through social media channels, television and discussions with peers; therefore, it is important for schools to attempt to reduce stigma surrounding it and encourage help-seeking (Toste and Heath 2010). The ability of school staff to respond appropriately is critical in enabling and empowering YP to seek help. Many YP have experienced or anticipate negative, condemning reactions to self-harm disclosure from their peers, parents, teachers (Evans and Hurrell 2016; Klineberg et al. 2013) and health professionals (Owens et al. 2016), which perpetuates the cycle of shame, deterrence, and often furthers self-harm. Students value compassionate, non-judgemental and respectful responses to initial disclosure, which can facilitate a young person’s willingness to seek and accept help (Berger, Hasking, and Martin 2013; Best 2005; Owens et al. 2016).
Over the past 10 years the incidence of suicide (Bould et al. 2019), self-harm, anxiety and depression (Collishaw 2015; McManus et al. 2019) has been increasing among teenagers, particularly those in their mid- to late-teens. The impact of the ongoing Covid-19 pandemic and the resulting social restrictions an economic crisis are likely to disproportionally affect young people (Pierce, Hope, et al. 2020).  Teachers and other school staff are likely to be dealing with more young people who are struggling with their mental health whilst grappling with unusual way of working, increasing the need for training, support and supervision in managing disclosures of self-harm. Data on the feasibility of these tools/interventions was lacking, with some studies describing barriers to their implementation in schools. High rates of satisfaction and perceived benefit suggest high acceptability of the tools/interventions. Findings from other studies suggest that staff in-service training (regarding suicide prevention) is generally more acceptable to school staff than school-wide screening (Miller et al. 1999; Scherff, Eckert, and Miller 2005), as well as more feasible to implement (Soneson et al. 2020). However, some staff reported in-service training to be complex due to challenges around communication with parents about child’s MH difficulties, as well as being intrusive on staff’s time (Soneson et al. 2020).
Finally, it is important to note that implementing a whole-school approach combining staff training with educational and preventative interventions for students, as well as developing comprehensive school policies and fostering culture supporting mental health and reducing stigma around mental health disorders creates optimal conditions for improving YP’s wellbeing and effectively addressing MH difficulties (Knightsmith 2015; Smith et al. 2004; Townsend et al. 2018). However, in absence of other interventions and strategies, providing training to equip school staff with knowledge and skills to effectively respond to YP who self-harm is a cost-effective strategy that will likely result in improved students’ outcomes.  
   
Strengths and limitations of the study
To our knowledge, this is the first systematic synthesis of evidence for the effectiveness, feasibility and acceptability of training interventions and support tools for school staff to improve their skills and knowledge to adequately respond to students’ disclosure of self-harm. The inclusion criteria were designed to encompass a wide range of training programmes and support tools to give a comprehensive picture of available interventions. The broad scope in terms of study design offered a thorough understanding of the range and quality of available evidence. The review provides encouraging evidence for those developing interventions, as well as school staff working with YP who self-harm. Nonetheless, this review highlighted some weaknesses within existing studies and emphasised the need for further research with greater methodological rigour.    
Firstly, the review was limited by the lack of measures or implementation of the tools or interventions in schools (Supplementary Table 3). For example, there was no data pertaining to student outcomes (e.g. self-harm rates, help-seeking behaviour, or perceived changes in helpfulness of school staff) or actual practice by school staff (e.g. number of referrals to appropriate services). Moreover, none of the studies measured the actual staff’s response to YP who disclose self-harm. The outcomes were either objective measures of participants’ knowledge, or subjective measures of their knowledge, confidence and self-efficacy in responding to YP who self-harm. Therefore, we do not know if the improvement in knowledge, confidence and self-efficacy brought by the training actually translated into better practice by staff and outcomes for the students.  
There was a lack of follow-up coaching or training after the intervention. It is known that best practice in training practitioners in behavioural and mental health should incorporate some form of ongoing training and/or periodic follow-up to ensure appropriate implementation of skills learned (Glennon et al. 2020). Indeed, the only study which reported statistical outcomes between post-intervention and follow-up found a significant decline in both perceived and objective knowledge, though perceived confidence was maintained (Groschwitz et al. 2017). Furthermore, one study found that at follow-up, 45% of participants wanted additional support in the area of self-harm (Robinson et al. 2008). These findings highlight the importance of having multiple sessions at intervals rather than only one training intervention, and regular refresher sessions to help participants consolidate and sustain acquired knowledge and skills. A recent systematic review of mental health training for school teachers supports this, stressing the need of finding a balance between providing follow-up training sessions and meeting logistical challenges of delivering interventions to already very busy school staff (Anderson et al. 2019). 
The follow-up data was poor, with only three of the eight studies collecting any data beyond immediately after the intervention; and all three suffered from poor retention. Therefore, it is difficult to draw conclusions about the efficacy of the interventions and tools over prolonged periods of time. Furthermore, due to the lack of a control group, the repeated measures design of these studies means that the effect detected could be a result of either the training intervention or the effect of repeated testing.  
The quality of included studies was relatively poor, ranging from weak (Berger et al. 2015; Dorko 2010; Robinson et al. 2008) to moderate (Glennon et al. 2020; Groschwitz et al. 2017; Lee 2016; Price 2015; Townsend et al. 2018) according to the EPHPP Quality Assessment Tool (Armijo-Olivo et al. 2012) (Table 3). Poor quality, small number and heterogeneity of the data precluded meta-analysis or any other statistical summary, limiting conclusions may be drawn about the efficacy of such interventions and tools. For majority of studies we recorded significant selection bias. Self-selecting participants are often particularly interested in the researched topic and are likely to have more extensive knowledge of it compared to members of school staff who did not volunteer to take part. To improve the quality of evidence and particularly to reduce selection bias we recommend designing real-world randomised controlled trials (Dal-Ré, Janiaud, and Ioannidis 2018) using validated outcome measures. This will help address any methodological concerns, as well as ensure external validity and wider generalisability of findings. 
Methodologically, the systematic review is limited by not having two reviewers screening all the studies. We have double-screened 50% of studies at both title/abstract and full text screening stages and we achieved high interrater agreement with kappa values of 0.73 and 0.89 respectively.  Finally, as the majority of studies were carried out in a secondary school setting, it is unclear whether these interventions would be effective or useful for staff working in primary or elementary schools.

Implications for future research 
The findings from this review indicates that more evidence is needed to determine the effectiveness, acceptability and feasibility of interventions/tools for school staff addressing self-harm. Further studies should focus on maintaining knowledge, confidence and comfort levels over time, and determine the feasibility of interventions/tools with different staff cohorts and across school settings. In addition, there is a need to measure changes in behaviour of staff more objectively, as well as measuring outcomes for students. Our findings suggest a whole school approach is needed to respond to students who self-harm and this warrants further investigation. . We found a lack of qualitative research exploring staff views regarding acceptability and feasibility of interventions/tools and this highlights a gap in our understanding of what works and how across different school contexts. Qualitative methods would offer insights into the complexity of staff-student communication and inform how staff responses could be more aligned with young people’s preferences and expectations. Moreover, further studies should focus on how to involve key stakeholders (YP, school staff, and parents) in the development and evaluation of interventions/tools; it is vital that young people are central to the process and are provided with a sense of agency. 
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Table 1: Inclusion and exclusion criteria. 
	Criteria
	Specification

	Population
	Include:
· All school staff members to include teachers, but to extend to other staff, such as teacher assistants, playground and lunch supervisors, administrative staff

	Intervention
	Include:
1. Training, educational, learning or development session, material or programme focused predominantly on self-harm in YP and aimed for school staff members. OR
2. Tools or other interventions aimed at improving school staff’s response to YP disclosing self-harm.  
Exclude:
· Interventions not aimed at school staff 
· Interventions not aiming to improve knowledge and confidence around self-harm, or response to disclosure of self-harm.

	Comparator
	Include (if present):
· Different intervention or no intervention at all.  

	Outcomes
	Include:
· Knowledge about self-harm in YP and how to respond
· Confidence to appropriately respond to YP disclosing self-harm
· Response to disclosure of self-harm

	Setting
	Include:
· Primary and secondary educational settings. This includes state, public and independent schools or colleges of further education and non-mainstream settings.

	Study design
	Include:
· Empirical studies including randomised controlled trial, quasi-randomised controlled trial, controlled before-and-after study, prospective cohort study. Qualitative studies
Exclude:
· Papers that are non-empirical, reviews or philosophical only (consensus statements or opinion pieces, letters, commentaries, book reviews, discussion/editorial papers), cross sectional studies 

	Country,  language
	Include:
· Any country 
· Full text in English language





Table 2: Study and participant characteristics
	Author (s) and year of publication
	Country of Origin
	Aim of study 
	Intervention (I) or tool (II)
	Number of participants 
	Profession(s) of staff trained 
	School 
	Study Design

	Berger et al. (2015) 
	Australia
	To determine the suitability of a new policy for responding to and managing incidents of NSSI in secondary schools
	Tool
	48
	20 teachers (41·7%), 12 school-based MH professionals (counselors and psychologists) (25%), 12 school leaders (25%), 4 other school staff (school nurses, chaplains) (8·3%)
	18 non-government secondary schools
	Mixed-methods (cohort, cross-sectional), qualitative (thematic analysis of responses to open-ended prompts)

	Dorko (2010) 
	USA
	To create a website that will present information about SI in a short format and in layman's terms so educators of all types will be able to recognise and respond to self-injuring students appropriately
	Tool
	25
	12 school psychologists (48%), 2 school nurses (8%), 10 teachers (40%) and 1 administrator (4%).
	No data
	Longitudinal prospective cohort study (pre-test/post-test design) + qualitative (further comments on the website)

	Glennon et al (2020) 
	USA
	To improve self-efficacy for school staff who frequently encounter students engaging in NSSI and provide training for counselors, school nurses and school psychologists regarding NSSI assessment and intervention to increase their knowledge and response to students who engage in NSSI. 
	Intervention
	94
	14 district psychological services professionals and interns (14·9%), 38 district school nurses (40·4%), 41 district school counselors (43·6%). 

	54 elementary schools (57·4%), 12 middle schools (12·8%), 13 high schools (13·8%), 14 other specialised campuses (14·9%)
	Longitudinal prospective cohort study (pre-test/post-test design)

	Groschwitz et al (2017)(Groschwitz et al. 2017) 
	Germany
	To evaluate a workshop on NSSI and suicidality in adolescence for teachers, school social workers and school psychologists. 
	Intervention
	236
	55 teachers (23·4%), 143 school social workers (60·9%), 22 school psychologists (9·4%), 15 other professions (6·4%)
	Secondary schools (unknown number)
	Longitudinal prospective cohort study (pre-test/post-test design)

	Lee (2016) 
	UK
	To increase knowledge and understand of self-harm, identify significant risk factors, develop effective strategies in supporting YP and to develop a school self-harm protocol. 
	Intervention
	10
	10 school pastoral staff (100%)
	1 mainstream co-ed secondary school for pupils aged 11-18.
	Mixed methods (qualitative (interpretative phenomenological analysis – IPA), and longitudinal prospective cohort

	Price (2015) 
	USA
	To assess the impact of a professional development workshop on school mental health professionals' level of self-perceived awareness, attitudes, knowledge and comfort in working with students who self-injure
	Intervention
	32
	10 school psychologists (31%), 7 school adjustment counselors (22%), 7 social workers (22%), 5 guidance counselors (16%), 3 school nurses (9%)
	Public middle and high schools (unknown number)
	Mixed methods (qualitative (open-ended questions collected and qualitatively analysed) and longitudinal prospective cohort

	Robinson et al (2008) 
	Australia
	To evaluate a training course specifically for school staff to see if training could improve the participants' ability to provide support to YP engaging in DSH. 
	Intervention
	213
	55 psychologists (28%), 40 welfare coordinators (20%), 29 teachers (15%), 23 school nurses (11%), 2 teaching assistants (1%), 49 other school staff (e.g. school counsellor, social worker, chaplain, youth worker) (25%)
	Government schools, independent schools, catholic schools, and other settings (e.g. government and health organisations)  (unknown number)
	Longitudinal prospective cohort study (pre-test/post-test design)

	Townsend et al (2018) 
	Australia
	To explore the extent that a whole school initiative might enhance capacity for early identification and intervention for youth with self-harm and complex mental health issues 
	Intervention
	400
	400 school teachers (100%)
	18 public secondary schools 
	Longitudinal prospective cohort study (pre-test/post-test design) and qualitative (participants responded to question on training, themes identified)



Abbreviations: NSSI – nonsuicidal self-injury; SI – self-injury; DSH – deliberate self-harm; MH – mental health; YP – young people




Table 3: Quality rating of included studies
	Author (s) and year of publication
	Quality rating

	Berger et al. (2015) 
	Weak

	Dorko (2010) 
	Weak

	Glennon et al. (2020) 
	Moderate

	Groschwitz et al. (2017) 
	Moderate

	Lee (2016) 
	Moderate

	Price (2015) 
	Moderate

	Robinson et al. (2008) 
	Weak

	Townsend et al. (2018) 
	Moderate
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