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Abstract
Introduction: Burns can result in life-long physical and psychological difficulties. Interventions aimed at preventing burns are therefore important. Behaviour change theories propose that psychological variables (e.g., knowledge, attitudes, beliefs, self-efficacy) are associated with injury prevention behaviour. However, whether or not burn prevention interventions impact psychological variables is uncertain. This systematic review aimed to address this gap in the literature. Methods: A systematic review was conducted according to PRISMA guidelines. Electronic databases (CINAHL, MEDLINE, PubMed and Scopus) were searched for randomized control trials (RCTs) of burn prevention interventions which measured at least one psychological construct. Studies were quality assessed using the Effective Public Health Practice Project (EPHPP) quality assessment tool. Results: Eight studies met inclusion criteria. A narrative synthesis was conducted. Seven RCTs detailed interventions aimed at reducing paediatric burns (five delivered to parents/caregivers and two delivered to children). One RCT was aimed at adults. All RCTs measured burns knowledge, but findings were mixed about whether knowledge changed following interventions. Four RCTs measured self-efficacy, with all finding an increased perceived ability to engage in burn prevention behaviour following interventions. Risk perceptions (e.g., around the perceived severity and susceptibility of burns) were rarely measured. Conclusion: To date, burn prevention RCTs have mainly focused on paediatric burns and most often measured knowledge change. However, the impact of interventions on knowledge is variable. Future burn prevention interventions should measure a range of psychological constructs, as these are likely to be important in burn prevention behaviour.
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1. Introduction
	Burn injuries occur frequently, with around eight million new cases identified globally in 2019 [1]. The World Health Organisation (WHO) estimate approximately 180,000 deaths occur every year because of burn injuries, predominately in low- and middle-income countries [2]. In the United Kingdom (UK), the prevalence of burn injuries was not monitored nationally until 2005 [3]. However, the most recent analysis of burns trends in the UK suggested an increase from roughly 5500 cases in 2003 to more than 13,000 cases in 2011 [3]. Burn injuries can have a long-term impact physically, including scarring, a need for reconstructive surgery and pain [4-5]. Psychological difficulties, including depression, anxiety, appearance-related distress, unwanted social reactions (e.g., stares and comments from other people) and post-traumatic stress disorder, are commonly reported by adults [6-12]. The implications of sustaining a burn injury can therefore resemble living with a long-term condition [13]. Children can experience serious burn injuries due to their thinner skin and underdeveloped risk perceptions, and they can also experience significant psychological consequences [14-16]. Effective prevention campaigns or interventions are therefore needed to reduce the prevalence of burn injuries in both adults and children. 
	Prevention campaigns/interventions typically use educational materials to increase knowledge around the causes of burn injuries and how to prevent them [4, 17-19]. However, it has been suggested that effective burn injury prevention interventions require more than improving knowledge and should incorporate behaviour change theories commonly used in health promotion research [20]. Indeed, improving knowledge alone is not enough to change behaviour [21]. Behaviour change theories have been widely used across other health promotion initiatives, including injury prevention campaigns to increase seatbelt use [22] and reduce workplace accidents [23]. 
	The Health Belief Model (HBM) [24] is a commonly used behaviour change theory. It states that people are more likely to engage in injury prevention behaviours if they view themselves as more susceptible to sustain an injury (perceived susceptibility) and believe the consequences of this injury to be severe (perceived severity). It also argues that people will be more likely to engage in injury prevention behaviours if they feel these actions would reduce their susceptibility (perceived benefits) and if they perceive fewer negative consequences, such as burden or discomfort, from engaging in the behaviour (perceived barriers). The HBM also states that self-efficacy, an individual’s belief they can successfully complete the behaviour, plays an important role in behaviour change [24]. Additional psychological constructs such as locus of control (the extent to which someone believes an event is something within their control versus whether it is a result of chance or luck) [25] and cues to action (such as people’s exposure to prevention materials) [26] have also been explored alongside other HBM constructs [24]. One study [27] found that a paediatric burn injury prevention intervention based on the HBM increased mothers’ knowledge of burn injuries and led to positive changes in HBM constructs that would theoretically lead to increased prevention behaviour (e.g., increased perceived susceptibility and severity, increased perceived benefits and self-efficacy and decreased perceived barriers) [24]. 
	Another frequently used behaviour change theory is the Theory of Planned Behaviour (TPB) [28]. The TPB states that an individual’s behavioural intentions are the strongest predictor of any behaviour and that intentions are determined by the following variables: the extent to which an individual has a positive or negative appraisal of the behaviour (attitudes); the belief in one’s own ability and self-efficacy to perform the specified behaviour (perceived behavioural control); the perceived approval or disapproval from important people about performing (or not) the behaviour (subjective norms); and the rules a person perceives they have to follow because it is what the majority of people would do (descriptive norms) [28, 29, 30]. One study [31] explored adolescents’ intentions to engage in fire risk behaviours using the TPB [28] to inform future burn prevention interventions. This study [31] found that positive attitudes towards fire risk behaviours, reduced subjective norms, and lower perceived behavioural control [29] together significantly predicted adolescents’ behavioural intentions to engage in fire risk behaviours.  
[bookmark: _Hlk169164195]	Three systematic reviews exist in the area of burn injury prevention. The first [32] found that educational interventions aimed at reducing burn injuries were ineffective when delivered to children and considered the importance of directing education towards parents/caregivers due to children’s limited ability to apply knowledge. The second [33] investigated burn injury prevention interventions in low-and-middle-income countries and found that most educational interventions improved knowledge. It also found that two studies [34-35], which were not specifically focused on burn injury prevention but were part of a multi-injury campaign, had also reported an improvement in children’s and mothers’ attitudes towards injury prevention following the interventions [34-35]. However, detail was not reported in the review [33]. The third [36] explored technology-based interventions for unintentional multi-injury prevention education and included sixteen papers examining burn prevention interventions. Whilst all included a measure of knowledge and/or behavioural impact, the details of these outcomes were not discussed [36]. Overall, it is uncertain how burns prevention interventions affect psychological constructs, despite evidence that these constructs influence injury or ill-health prevention behaviour and behaviour change [24, 28, 37]. The current systematic review explores the impact of burn injury prevention interventions on psychological constructs (i.e., what people know and how people think). 
2 Methods 
	The Cochrane Database of Systematic Reviews confirmed that the current review question had not already been addressed. Heterogeneity in the studies and outcome measures used was found making meta-analysis unsuitable for data synthesis. A narrative synthesis [38] was therefore the most appropriate method to answer the review question. The systematic review was pre-registered on PROSPERO: (https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=469108)
2.1 Aim
	This systematic review aimed to answer the following question: What is the impact of burn injury prevention interventions on psychological constructs? 
2.2 Search Strategy
 	Scoping searches were conducted to assess the feasibility of the proposed systematic review. Four electronic databases were searched for studies from inception to February 2024: CINAHL, MEDLINE, PubMed and Scopus. These databases were chosen to cover a range of health and medical related research. Search terms were generated using abstracts and titles identified in scoping searches and reviewing similar literature reviews in the area of burn injury prevention. During searches, a combination of mechanism terms (e.g. scald), intervention terms (e.g., prevent*), study design terms (e.g., randomised controlled trial) and psychological outcome terms (e.g., self-efficacy) were used. These terms were used alongside the symbol * for truncation, brackets, Boolean phrases (e.g., AND, OR, NOT), English and American spelling variations (e.g., randomised and randomized), and English Language filters to exclude papers not written in English. The following exclusion terms were also applied: NOT burnout OR burn-out OR sun. The full search strategy can be found in the Appendix but an example for Pubmed was: (Burn* OR Scald OR Fire) AND (Prevent*) AND (Randomised Control Trial OR Randomized Control Trial OR RCT) AND (Know* OR Attitude* OR Self-efficacy OR Self efficacy OR Belie* OR Percep*). Once the databases were systematically searched, the identified literature was combined using Rayyan, and duplicates were removed.  

2.3 Eligibility Criteria
	Papers were included if the study reported using a RCT design, had a primary focus on burns prevention and measured at least one psychological construct (e.g. knowledge, attitudes, beliefs, perceptions, self-efficacy). Intervention types were expected to include school, community and hospital based educational initiatives, environmental initiatives (e.g., installing smoke alarms) and social media or online-based initiatives. Multi-injury prevention interventions were included provided the burn injury prevention element was a core focus, clearly reported and the burn specific results presented separately.
	Papers were excluded if interventions focussed on reducing burn injuries on employees in workplace environments in order to focus on identifying RCTs related to reducing domestic burn injuries. Burn prevention interventions focussed on reducing sunburn/increasing sun safety or preventing non-accidental burn injuries due to self-harm, suicide attempts, assaults or deliberate fire setting behaviour/arson, were also excluded, to maintain a focus on accidental burn injuries. Interventions which did not report at least one psychological construct using an outcome measure specific to burn injury prevention were excluded. The PICOS tool was used to create inclusion and exclusion criteria [39] (Table 1). 

[Insert Table 1 here]

2.4 Data Screening
	The first author screened article titles and abstracts based on eligibility criteria and recorded reasons for rejection. Next, the first author screened the full text of papers whose titles and abstracts met all inclusion criteria and no exclusion criteria. The full text of all these papers were then screened separately by the second author, to ensure a reliable screening process. Inter-rater agreement was 100%. 

2.5 Search Outcomes
	The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines (PRISMA) [40] were followed. A PRISMA checklist for the systematic review was completed (Appendix B) and Figure 1 displays a PRISMA flow diagram of the search process. A search of electronic databases yielded 1,190 papers with 1,176 papers remaining after removing duplicates. 1,136 papers were excluded after reviewing their titles and abstracts against the eligibility criteria. This resulted in 40 full texts being retained for screening against the inclusion and exclusion criteria. Of the 40 articles subject to full text screening, 32 were deemed not eligible for a variety of reasons: 10 did not have burn injury prevention as a core focus, 10 did not detail a psychological construct outcome measure, seven did not use a RCT design, four were workplace-focussed and one measured a psychological construct at baseline only. 
	Expert representatives from the International Society for Burns Injuries, the European Burns Association and the British Burn Association were contacted to identify grey literature not captured by the electronic database searching. However, no additional studies were reported. Two additional studies were identified from the references of texts which met eligibility criteria, but both were excluded as burn injury prevention was not a core focus of the paper with separately available data. Ultimately, eight studies were included in the systematic review. 

[Insert Figure 1 here]

2.6 Quality Appraisal
	The first author assessed the quality of studies using the Effective Public Health Practice Project (EPHPP) quality assessment tool for quantitative studies [41]. Ratings are displayed in Table 2. The EPHPP was chosen as it was purposefully developed to address papers across a range of health-related topics, including injuries [42]. Additionally, the EPHPP demonstrates excellent inter-rater agreement [43].
	The EPHPP covers eight domains of quality assessment, with scores across these eight domains totalled to provide an overall global rating. Global ratings can be strong (no weak ratings across the eight domains), moderate (one weak rating), or weak (two or more weak ratings). The second author separately assessed all eight included studies. Inter-rater agreement was 62.5% prior to discussion. Discussion involving the final author occurred, following which inter-rater agreement increased to 100%.

[Insert Table 2 here]

2.7 Data Abstraction and Synthesis
	The first author extracted data from included studies using a pre-designed template that included: author(s), date of publication, country, study design (including timeframes in which outcome measures were taken), sample and study population, psychological construct measured and main findings. A narrative synthesis was conducted due to heterogeneity across the studies including settings, intervention content, psychological constructs measured, outcome measures used and statistical analyses.

3. Results 
3.1 Characteristics of Studies 
	Table 3 displays the characteristics of included studies. Samples sizes ranged from 64 to 1,112 participants, with a total of 2,937 participants represented across all studies. Three studies were conducted in the USA [44, 46, 50], three in the UK [47, 49], one in the Netherlands [48] one in Iran [27], and one in Australia [45]. Five interventions [27, 45, 46, 49, 50] were aimed at parents, mothers or families. Two studies detailed interventions delivered to children [44, 47]. One intervention was aimed at adults in the general population [48]. Five of the studies focussed on fire safety, including how to escape from a fire and smoke alarm use [44, 47, 48, 49, 50] two included a focus on scald prevention [45, 46] and one focussed on a broad range of burn prevention [27].
	
3.2 Quality Assessment
         Six studies [44-47, 49, 50] were scored as weak in quality, and two [27, 48] as moderate (see Table 2). All studies were scored as moderate in relation to selection bias due to inconsistencies in reporting the percentage of individuals approached who agreed to participate in the study and the extent to which the participants were representative of the target population. All studies were scored as strong for study design, and confounders. Five studies [27, 46, 47, 49, 50] were scored as weak, and three papers [44, 45, 48] scored as moderate, for blinding, with the outcome assessor being aware of the exposure condition of participants, and the participants being aware of the research question in two studies [46, 47]. Six studies were scored as weak for data collection methods, due to authors not reporting details around the validity and reliability of measures, with the exception of two [27, 48]. Three [44, 45, 48] studies scored weak for withdrawal and dropouts, with less than 60% of participants completing the study. Two [49, 50] studies scored moderate for withdrawal and dropouts, with between 60 and 79% of participants completing the study, and two [27, 47] scored strong for attrition, with between 80-100% of participants completing all stages of the study. Therefore, all conclusions should be interpreted cautiously due to risk of bias across studies.

3.3 Psychological Constructs 
	Knowledge was the most commonly measured psychological construct, reported in all studies. Self-efficacy was measured in four studies. Two studies measured perceived severity, perceived susceptibility and locus of control. Additional psychological constructs were measured in single studies: attitudes towards burn injury prevention; perceptions of social norms; cues to action; perceived benefits of engaging in burn injury prevention behaviour; and perceived barriers to acting in ways to prevent burn injuries. As no standardised measures of these psychological constructs regarding burn injury prevention have yet been developed, each study developed its own questionnaire to measure them. This raises questions about the validity and reliability of the measures used. Key statistical findings for each study can be found in Table 3 and below. 

[Insert Table 3 here]

[bookmark: _Hlk160712149]Knowledge (k = 8)
	Three studies [45, 46, 27] delivered interventions to mothers of children aged between five months and eight years. Burgess et al.’s [45] and Cardenas et al.’s [46] interventions both focussed on scald prevention in the home. Burgess et al. [45] also focused on first aid. Tajiki et al. [27] focussed on more general burn prevention in the home, alongside first-aid. Both Burgess et al. [45] and Cardenas et al. [46] reported increased knowledge after the intervention; in both studies mothers in the intervention groups had greater knowledge about scald prevention compared with mothers in control groups. 
Tajiki et al. [27] tested associations between mothers’ knowledge and HBM constructs. They found mothers in the intervention group had significant associations between their knowledge of preventing burn injuries when bathing their babies and heating baby bottles and constructs of the HBM, which were maintained two months later. However, there was also a significant association between knowledge of heating baby bottles and constructs of the HBM in mothers in the control group at follow up. 	
            Borzekowski et al. [44] delivered an intervention directly to children aged four to five and found that children in a gain-framed message group (i.e., where positives of engaging in burn prevention behaviour were outlined) or a loss-framed message group (i.e., where the disadvantages of not engaging in burn prevention behaviour were communicated) had no impact on children’s recall (i.e., the extent to which children could answer open ended questions around what happened in the safety video, with or without receiving prompts). However, they found that children who had unscripted mediation (i.e., received some prompts from the researcher about what to discuss following the video) had around three times higher odds of unprompted recall of a technique to keep safe during a fire compared to children who received no mediation (i.e., children who did not receive a prompt about what to discuss).
          Borzekowski et al. [44] also found that while there was no significant difference on the message framing and children’s understanding (i.e., whether children could correctly identify a picture of the correct fire safety behaviour to perform, if the child’s ‘cousin’ did something similar to what was depicted in the safety video), interestingly, however, children who had unscripted mediation had less understanding compared to children who received no mediation. 
Two additional studies [49, 50] delivered interventions to parents and families of children, with a focus on preventing fires in the home (through smoke alarm use and maintenance). Kendrick et al. [49] designed an education based injury prevention intervention either with or without facilitation which was delivered to and local families (which a child, aged three years or under) in children’s centres in the United Kingdom. McDonald et al. [50] delivered a fire and burn injury prevention intervention as part of a multi-injury prevention campaign to parents of children between the ages of 6 weeks and 24 months in America. Both studies [49-50] showed similar results: Kendrick et al. [49] found that even among families who received more advice (facilitation) on key burn safety messages and attended more fire safety sessions, there was no significant difference between families’ knowledge about the causes of fires in the home across the intervention and control conditions. Similarly, McDonald et al. [50] found no significant difference between parents in the intervention condition and parents in the control condition at four week follow up in relation to burn prevention knowledge (how many smoke alarms to have in a three-story house, and how often should smoke alarm batteries be changed). 
	Two studies delivered fire safety interventions directly to adults [46] and children in schools [47]. Both involved providing participants with information about hazards and causes of fires, as well as actions to take in the event of a fire. Kendrick et al. [47] measured fire and burn safety knowledge, while Jansen et al. [48] measured fire prevention knowledge. The studies reported conflicting findings. Jansen et al. [48] reported that following a virtual reality intervention, knowledge in adults was significantly lower compared to those in the control condition. In contrast, Kendrick et al. [47] found that children in their intervention condition answered a significantly higher percentage of fire and burn prevention knowledge questions correctly at follow up than children in the control condition. Kendrick et al.’s [47] findings also suggested that children in the intervention group were more likely to know the actions to take if their clothes caught fire or during a house fire than children in the control group. 
	Therefore, findings about whether interventions change knowledge are mixed. There is evidence to suggest that burn prevention interventions aimed at mothers are effective at improving their knowledge about scald risk and prevention in relation to their children. However, knowledge did not change when interventions directed towards parents and families had focused on preventing fires in the home. There is also conflicting findings as to whether knowledge improves following interventions that are targeted at adults or children directly.
Self-efficacy (k = 4)
	Of the four studies [44, 46, 48, 27] that measured self-efficacy, all reported increases in self-efficacy for behaviours that should reduce burn injuries. Three studies measured the impact of interventions on self-efficacy in mothers/families [27, 46, 44] whereas one study measured the effectiveness of an intervention on self-efficacy in adults [48]. Tajiki et al. [27] measured self-efficacy two months after the intervention ended and found that mothers in the intervention group continued to have significantly higher scores for self-efficacy than the control group. Similarly, Cardenas et al. [46] found also found self-efficacy immediately increased in mothers following viewing an educational cartoon leaflet, however, there was no follow up measures taken.  The study by Borzekowski et al. [44] involved an intervention directly towards children and found that children in a gain-framed message group (i.e., where positives of engaging in burn prevention behaviour were outlined) and a scripted mediation group, had significantly higher self-efficacy compared to children who saw a loss-framed message (i.e., where the disadvantages of not engaging in burn prevention behaviour were communicated) or children who received no mediation. Finally, Jansen et al. [48] aimed to decrease adults’ self-efficacy in their ability to tackle a dangerous fire, reducing the likelihood of experiencing burns’ injuries. This intervention was successful in lowering self-efficacy to tackle fires.  

Risk perceptions: Perceived Susceptibility and Perceived Severity (k = 2)
	Two studies [27, 48] used the HBM to inform the design of their fire and burn injury prevention interventions delivered to parents/families of children. Measures of perceived susceptibility and perceived severity were included. Tajiki et al. [27] also measured perceived benefits and perceived barriers to engaging in burn injury prevention behaviour and cues to action. Both [27, 48] reported positive findings in relation to the impact of the intervention on HBM constructs. Tajiki et al. [27] reported significantly higher perceived susceptibility and perceived severity of sustaining burn injuries, in addition to higher perceived benefits and lower perceived barriers to engaging in burn injury prevention behaviour, in the intervention group compared to the control group. However, the intervention group already had significantly higher scores for cues to action at baseline compared to the control group. The means for perceived susceptibility and perceived severity of the intervention group suggest scores after the intervention were significantly higher than the control group. But at two-month follow-up, the mean of scores for the intervention group decreased and there was no longer a significant difference between the intervention and the control group. Similarly, Jansen et al. [48] found higher perceived susceptibility and perceived severity to sustaining burn injuries in the intervention group compared to their control group. Therefore, findings suggest that interventions have increased perceived susceptibility and perceived severity of burn injuries occurring. There is also some evidence that interventions can enhance perceived benefits and lower perceived barriers to engaging in burn injury prevention behaviour. However, further research is needed to develop this evidence-base.
Locus of Control (k = 2)
	Two studies [48, 50] measured locus of control (the extent to which someone believes an event is something within their control, or if it is a result of chance or luck). Jansen et al. [48] reported that their intervention did not significantly impact locus of control in the adults who received it, although no descriptive or inferential statistics were reported. McDonald et al. [50] measured locus of control in parents. Parents in the intervention condition reported significantly more positive prevention beliefs than parents in the control condition in three of the six items used to measure locus of control. However, there was no significant difference between locus of control in parents in the intervention condition compared to parents in the control condition on the other three items measuring this construct. Therefore, there is limited evidence that interventions have produced changes in locus of control in those who have received burn injury prevention interventions. 

Other Psychological Constructs
	Two studies [44, 46] measured additional psychological constructs. Cardenas et al. [46] measured mother’s attitudes and behavioural intentions (intentions to engage in prevention behaviour). Cardenas et al. [46] reported that mothers in the intervention condition had significantly ‘more favourable’ attitudes and behavioural intentions than mothers in the control condition. However, as there was no definition of what attitudes were measured or what items were used to measure these, the extent to which it can be inferred that the intervention resulted in more positive attitudes towards scald prevention is limited. Borzekowski et al. [44] measured children’s perceptions of descriptive norms. Descriptive norms referred to the extent to which the children felt other children their age would engage in the burn and fire prevention behaviour. Borzekowski et al. [42] found that children in the scripted mediation condition had significantly higher perceptions of descriptive norms (that others would engage in the burn prevention behaviour) compared to those who received no mediation. In summary, evidence from single studies suggested that interventions delivered to mothers increased favourable attitudes towards burn prevention and behavioural intentions to act in ways to prevent burn injuries. 

4. Discussion
	This systematic review found that most burn injury prevention RCTs that have measured psychological constructs have been aimed at parents/caregivers, and all have measured knowledge change. However, the impact of interventions on knowledge is mixed. In contrast, studies have consistently found that burn injury prevention interventions have improved self-efficacy. Only a small number of studies where additional psychological constructs have been measured following burns prevention interventions were identified. 
The current findings contrast with Price et al.’s systematic review by [33], which found that most educational interventions improved knowledge. The current systematic review highlighted that impact on knowledge is variable. However, that systematic review [33] specifically investigated burn injury prevention interventions in low-and-middle-income countries, which may explain the contradictory findings. Alternatively, the contrasting findings may be due to the current review only including RCTs. The findings of this systematic review also do not support van Balen et al.’s [32] the systematic review, which concluded that burn injury prevention interventions focused on increasing knowledge (education-based) were ineffective when delivered directly to children. In the current systematic review, Kendrick et al. [47] found that their intervention led to increased knowledge in children in relation to house fires. However, more research is needed given that only one RCT has been identified that has targeted children directly. 
	The current review is the first synthesis of burn injury prevention interventions on self-efficacy, with findings suggesting that interventions have led to enhancements on this psychological construct. The current review highlighted a small amount of evidence to suggest that interventions can increase perceived susceptibility and perceived severity of burn injuries occurring, and locus of control. There is also some evidence that interventions can enhance perceived benefits and lower perceived barriers to engaging in burn injury prevention behaviour. This would support the HBM [24] and suggests that further research which includes the measurement of constructs within this model may be useful.
	It is not possible to draw conclusions about the impact of interventions on additional psychological constructs known to influence behaviour [24, 29] (e.g., attitudes, behavioural intentions, understanding, descriptive and social norms, cues to action and beliefs about perceived benefits and barriers to acting in ways to prevent burn injuries), as not enough evidence exists that has included measurement of these constructs. More research is needed which thoroughly incorporates measures of psychological constructs known to influence behaviour [24, 29]. Indeed, the current systematic review suggests that current measurement of psychological outcomes in burns injury prevention interventions could be considerably improved in several ways. One improvement would be for researchers to follow best practice in developing measures to ensure they are psychometrically sound (i.e., that they are valid and reliable), and contribute to developing standardised measures. Another improvement would be for research teams to consider which behaviour change theory is most appropriate for their intervention; interventions focusing on risk would lend themselves to the HBM. Those based on changing specific behaviours might be better suited to using the TPB.
4.1 Limitations
	This systematic review is the first to explore the impact of burn injury prevention interventions on psychological constructs. The protocol was pre-registered and PRISMA guidelines were followed (see Appendix). The review focused on RCTs, to provide a synthesis of the strongest evidence base for interventional studies [51]. A detailed quality assessment tool was used. However, due to heterogeneity between the studies, a meta-analysis was not possible. Moreover, with the exception of one study included in the review, interventions were directed towards parents or children. Therefore, the findings may not be generalisable to an adult population. Finally, studies not written in English were excluded, which again may limit generalisability. The findings of this review should be interpreted with caution as the quality of evidence across the majority of included papers was weak. In addition, the findings of some studies [46, 48, 50] were difficult to interpret due to the limited explanation of the psychological constructs being measured or what scores on particular measures meant. These had to be interpreted based on the available information. Furthermore, some studies [27, 47, 48] used statistical analyses that would have benefited from additional detail or consideration.
Finally, the socioeconomic status of participants within the included studies is variable, and in some instances is not reported, which could influence findings. Cardenas et al. [46] specified that mothers who took part in their study came from low socioeconomic backgrounds. Similarly, the majority recruited by Kendrick et al. [49] were from disadvantaged areas. In contrast, McDonald et al. [50] reported that the majority of mothers in their study had completed high school, whilst Burgess et al.’s [45] sample was reported to mainly fall within the fourth quintile (where the upper quintile represented the least disadvantaged). Furthermore, Tajiki et al. [27] reported the majority of mothers in their study were educated to bachelor’s level and employed and Borzekowski et al. [44] reported that the majority of their sample were college graduates. Two studies [47, 48] did not provide any socioeconomic details. Therefore, the impact of socioeconomic status on burn injury prevention interventions could therefore be an avenue for further research.
5. Conclusions
	RCTs investigating the impact of burn injury prevention interventions on psychological constructs have focused on paediatric burn injuries, and all measured knowledge change. There is a lack of RCTs focusing on preventing adult burn injuries. The findings of the current systematic review suggest that the majority of the quality of evidence based on included studies was weak and the impact of interventions on knowledge is variable, but self-efficacy is enhanced. Future burn prevention intervention studies should measure a range of psychological constructs, using good quality measures, as these are likely to be important in burn prevention behaviour. Standardising measures would also be useful in enabling future syntheses or meta-analyses.
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Table 1: Inclusion and exclusion criteria mapped onto the PICOS Tool

	PICOS Domain
	Inclusion Criteria
	Exclusion Criteria

	Participants/ Population
	Adults or children in the general population.
	Burn injury prevention interventions that target staff members (e.g. nurses, carers, fire service).

	Intervention/ Exposure
	Burn injury prevention interventions, including school, community and hospital based educational interventions (interventions that are performed in the setting of a primary or high school, university, districts or cities and community centres), environmental (interventions where there is a change in the environment, such as installing smoke alarms) and social media or online based interventions. 

Multi-injury prevention interventions were included provided the burn injury prevention element was clearly reported as the/ one of the primary focuses, and the results are presented separately for this element.

	Burn injury prevention interventions that were delivered in workplace environments.
Multi-injury prevention interventions where burn injury prevention was not the primary focuses, or where the results for the burn injury prevention element of the multi-injury paper were not clearly presented.  
Interventions which investigate preventing burn injuries due to self-harm, suicide attempt, assault or any burn injury considered to be non-accidental such as deliberate fire setting behaviour or arson.

	Comparison/ Control
	Control condition who are not exposed to the burn injury prevention intervention.

	N/A

	Outcome
	Psychological outcomes, e.g., knowledge, attitudes, beliefs, perceptions, self-efficacy, related to burns injury outcomes.

	Multi-injury interventions which had a measure of psychological outcomes, e.g., knowledge, but which were not burn injury or burn prevention specific. Outcomes around environmental (e.g., smoke alarm installation uptake) were excluded.

	Study Design 
	Randomised Control Trials (RCTs).
	Any other study design




	
Table 2: Quality Assessment using the EPHPP Quality Assessment Tool
	Paper 
	Selection Bias 
	Study Design 
	Confounders 
	Blinding 
	Data Collection Methods 

	Withdrawal and Dropouts 
	Global Rating 

	Borzekowski et al. (2014)

	Moderate 
	Strong 
	Strong
	Moderate 
	Weak 
	Weak 
	Weak 

	Burgess et al. (2019)

	Moderate 
	Strong
	Strong
	Moderate 
	Weak 
	Weak 
	Weak

	Cardenas et al. (1993)

	Moderate 
	Strong 
	Strong 
	Weak 
	Weak
	Strong 
	Weak 

	Jansen et al. (2020)

	Moderate
	Strong
	Strong 
	Moderate 
	Strong 
	Weak 
	Moderate

	Kendrick et al. (2017)

	Moderate 
	Strong
	Strong 
	Weak 
	Weak
	Moderate 
	Weak 

	Kendrick et al. (2007)

	Moderate 
	Strong
	Strong 
	Weak
	Weak 
	Strong
	Weak 

	McDonald et al. (2004)

	Moderate
	Strong
	Strong
	Weak
	Weak
	Moderate
	Weak

	Tajiki et al. 2021)

	Moderate
	Strong
	Strong
	Weak
	Moderate
	Strong
	Moderate




	Table 3: Characteristics and Main Results of Included Studies in the Systematic Review – Ordered Alphabetically by Author

	[bookmark: _Hlk158289653]Study authors & Country
	Sample & Mode of delivery 
	Intervention
	Length of intervention

	Control
	Total n
	Psychological Outcome(s)
	Main results in relation to review question (including relevant statistics)

	Borzekowski et al. (2014)
USA
	Children aged 4-5 Years.
In person.
University Laboratory.
	Children viewed 2 gain or loss framed video cartoons delivering fire safety messages. Following this, children were allocated to 1 of 2 mediation conditions. Mediation refers to the detail of prompts given by the researcher. Scripted mediation involved children being given specific talking points about the video provided). Unscripted mediation involved children being asked to talk about what they had seen). Control group received no mediation and were prompted to talk about whatever they wished. 

	2 gained framed or 2 loss framed intervention sessions delivered in a single day. No follow up measures taken.
	Participants received no-mediation (they could interact however they chose).
	320
	USTG, Recall,
SN,
SE.
	The unscripted mediation group had significantly higher odds of unprompted recall compared to the no mediation (researcher prompted discussion) group, AOR=3.16, 95% CI= 1.76-5.96 p <.001. The unscripted mediation group were significantly more likely to have less understanding compared to the no mediation group AOR = 0.52, 95% CI = 0.29–0.95, p=.032. The scripted mediation group M(SD)= 3.05 (1.19) had significantly higher perceptions of SN than those in the no mediation group, M(SD)=2.50 (1.29), Coeff= .549, 95% CI= 0.208- 0.890, p=.002. Children in the gain-framed message group AOR= 1.77, 95% CI= 1.05- 2.99, p=.33, and in the scripted mediation group AOR = 2.30, 95% CI= 1.21- 4.36, p=.011, had significantly higher odds of SE than children who saw a loss framed or children who received no mediation. 

	Burgess et al. (2019)
AUS
	Mothers (18 years and over) of a child aged 5-12 months residing in Queensland, AUS.
Online, Smartphone app.
	A smartphone app-based hot beverage scald prevention intervention. Delivered one of 9 intervention messages every 3  weeks. Utilised gamification strategies such as quizzes, and prize draws. 


	9 intervention sessions delivered in 3-week intervals over a 6-month period. 6 month follow up measures taken.
	Participants received 1/3 of the intervention messages, with the final one being focussed on general injuries. No gamification strategies. However, participants could enter a prize draw following completion. 
	498
	Knowledge
	Mothers in the intervention group had significantly greater knowledge at post-test M(SD)= 2.68 (1.00) t240=3.37, p <.001 than mothers in the control group M(SD)= 2.13 (1.03). 

	Cardenas et al. (1993)
USA
	Mothers from a low socio-economic background, with a child under 8 years attending a health clinic in Texas. 
In person. Clinical Setting.



	Participants viewed a drawn cartoon describing the possible consequences of having hot tap water, and how to adjust the thermostat. They completed the questionnaire 10 minutes after viewing the cartoon.


	1 intervention session delivered in a single day. No follow up measures taken.
	Mothers completed the questionnaire first, followed by the cartoon.
	98
	Knowledge, SE,
BIntentions, Attitudes.  

	The intervention group had significantly higher knowledge scores M(SD)= 3.67 (0.56) compared to the control group post-test M(SD)= 2.84(1.01), f= 23.68, p<.001, χ2= 25.98, p<.001. The intervention group had more positive attitudes M(SD)= 4.94(0.24) than the control group M(SD)= 4.73 (0.58), f= 5.17, p=.025, χ2= 5.15, p=.023. The intervention group had significantly more positive SE M(SD)= 3.10 (1.28) than the control group M(SD)= 2.22 (1.52), f=9.58, p=.003, χ2= 21.14, p<.001. The intervention group also had significantly higher intentions M(SD)=1.84 (0.43) than the control group M(SD)= 1.4 (0.76), f= 13.05, p<.001, χ2= 15.72, p<.001. 


	Jansen et al. (2020)
NL
	Adults between 18 and 70 years, not living in a student home or with parents, recruited from a consumer panel.
In person.
University Labratory.

	Participants played a virtual reality game responding to a fire. 2 response options were presented (extinguish or escape). Text feedback about their responses was provided within the game.  Participants completed the game twice to ensure they had experienced both extinguish and escape conditions. 
	1 intervention session delivered in a single day, with
4-week follow-up measures taken.
 
	Participants received fire prevention information on a single page A4, detailing the same content as provided in the virtual reality game. 
	242
	Knowledge, PSus,
PSev,
SE,
LOC 
	Higher PSus reported in intervention group. Β=.23 p<.01. Higher PSev reported in intervention group Β=.16 p<.05. Higher SE reported in control group Β=-.28 p<.001. Higher knowledge in control group Β=-.33 p<.001. LOC not significant, no descriptive or inferential descriptives reported. 










	Kendrick et al. (2017)
UK
	Families with a child under three years, who attended the children’s centres in the previous 3 months, and where parents are over 16 years. 
In person & via telephone.
Community/ Residential.

	2 conditions; either an injury prevention briefing with facilitation (IPB+), or without facilitation (IPB). IPB + delivered information around fire safety at home, children’s development and behaviour and bedtime safety routines through planned sessions with activities and resources. Facilitation involved contact with children’s centres at months 1,3 and 8. 
	1 intervention session delivered at months 1, 3 and 8 over a 12-month period, with 12 month follow up measures taken.
	Usual care, with the IPB posted to children’s centres after the intervention.
	1112
	Knowledge
	There were no significant differences in FKCFH between the IPB+ group compared to the control group AOR (95% CI) = 1.10 (0.77- 1.57), p=0.61, nor any significant differences between the IPB only group compared to the control group AOR (95% CI)=1.22 (0.86-1.73), p= 0.26. 

	McDonald et al. (2005)
USA
	Parents of children aged 6 weeks to 24 months who were under the care of a physician at a primary care practice.
In person. Clinical Setting.
	Physicians were trained to deliver intervention specific counselling to parents. Parents also received a personalised, tailored feedback leaflet about risks to their child(ren) with information, feedback, and techniques such as shopping lists and incentives such as cost saving if they buy safety items from the practice-based resource centre. 

	1 intervention session delivered in a single day.
4-week follow-up measures taken.
	Wait list.
	144
	Knowledge and LOC.
	There was no significant difference in the number of people incorrectly answering the knowledge question related to number of smoke alarms in a three-story house between the intervention group n (% agree) = 5(8) p>.05 and the control group n (%agree) = 3(4) p>.05. There was no significant difference between people correctly answering the knowledge question related to changing smoke alarm batteries between the intervention group n (% agree) = 46 (74) and the control group n (% agree) = 48 (86). Three statements assessing LOC reported as not significant. The other three reported significantly more favourable LOC responses from the intervention group (n, % agree); ‘Most injuries to children happen because adults are not watching them closely’ (46, 73% versus 54, 93%, p <.05), ‘‘If a child gets hurt, they will learn to be more careful’’ (16, 25% versus 26, 45%, p <.05), and ‘‘Teaching a child to mind you is the best way to prevent injuries.’’ (40, 64% versus 50, 86%, p <.05).  

	Tajiki et al. (2022)
IRAN
	Mothers of a child aged 12-36 months attendings a health centre in Shiraz.
In person. Clinical Setting.
	An educational intervention to prevent general burn injuries in the home, based on the HBM. Education was delivered by the research team and included lectures questions and answers sessions, pamphlets, and an illustrated book of “preventing burn”.
	1 45-minute-long intervention session once every 6 weeks with 2-month follow-up measures taken.
	Participants did not receive this intervention or any other burn prevention counselling. They were provided with the pamphlets and illustrated book at the end of the study. 
	64
	Knowledge
PSus
PSev
PBar
PBen
SE
CTA
	There were significant positive associations between the intervention groups knowledge about preventing burns before bathing and PSus, PSev, PBar, PBen CTA and SE both after the intervention (r=1, p<.01) and at two months follow up (r=0.947, p<.01), and the intervention groups knowledge about heating a baby bottle after the intervention (r=1, p<.01) and at follow up (r=0.947, p<.01). There was also a significant positive association between the control groups knowledge about heating a baby bottle and PSus, PSev, PBar, PBen, CTA and SE at two month follow up (r=1, p<.01).

The intervention group had significantly higher scores for Susceptibility M(SD)=18.06 (0.24), Severity M(SD)=19 (0), PBar M(SD)=11(0), PBen M(SD)=23.12 (0.33) and SE M(SD)=23 (0) than the control group  PSus M(SD)=11.9(.53),  PSev M(SD)=12.53 (0.67), PBar M(SD)= 9.78 (0.49), PBen M(SD)=14.9 (0.53), SE M(SD)=14.93 (0.35) after the intervention, and at two month follow up.





