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A growing body of literature has found conclusive evidence linking adverse childhood experiences (ACE’s) to multiple health risks over the life course, (Felitti et al 1998), (Hughes et al 2017), (Navalta, McGee and Underwood 2018). According to the centre for disease control and prevention (CDC) (2019 p.1) aces are defined as;
“Traumatic events such as violence, abuse, or neglect; having a family member attempt or die by suicide; environments that can undermine a sense of safety, stability, and bonding such as growing up in a household with substance misuse, mental health problems, or incarceration of a parent.”
Key words from within this definition include; experience, environment and bonding, this provides a useful link to some well-established theories in relation to early childhood learning and development namely; Attachment theory, Bowlby (1969) Social Learning theory, Bandura (1977) and the Bio-Ecological model, Bronfenbrenner (1979). These models reflect a consensus amongst theorists that environments and experiences are intrinsically interrelated, and it has been well documented that a combination of factors can increase the risk of poor health outcomes, (Brodie 2018), (Liming and Grube 2018), (Public Health Wales 2015). Interestingly, Boullier and Blair (2018) suggest that adults who have suffered aces can perpetuate a cycle of suffering on their children, setting a trajectory that includes; social, emotional and cognitive impairment; adoption of health damaging behaviours, illness, disease and death, (see appendix A figure 1). 
In response, this paper aims to; identify health risks associated to aces, highlight the influence of social environments on learning and behaviour, and using education and pedagogy which according to Brodie (2018 p.110) is defined as a “holistic approach to support children in learning” state ways in which parents and caregivers can reduce aces to support childhood development and long-term health to reduce the impact of aces. 
Patient screening and assessment, (Koita et al 2018), (Pernebo and Almqvist 2014), contemporary interventions such as mindfulness (Navalta, McGee and Underwood 2018), and exposure to healthy environments Jones et al (2018) appear to be effective prevention, detection and intervention methods. These developments are highlighted across the literature and have some implications for future service, as they can provide sufferers with trauma informed care using interdisciplinary knowledge, Lancet (2019), (Mitchell and Kostolansky 2019), (Gill et al 2019), (Olsen and Warring 2018), WHO (2014). 
Public Health Wales (2015) reported that aces contribute to the development of health damaging behaviours such as; smoking and alcoholism, which according to the World Health Organisation (WHO) (2018) can increase the risk of non-communicable diseases such as cancer. Studies suggest 47% of adults had experienced at least 1 ace, Public Health Wales (2015) whilst other reports estimate that between 12% and 70% of high-risk children aged 0 – 6 years have suffered 3 or more aces, Liming and Grube (2018). Worryingly, higher incidence of aces has been reported in lower income households across Europe, (WHO) (2014), (Jones et al 2018) suggesting that poverty and deprivation are factors that increase the risk suffering aces.
A cluster of recent studies supports the view that children exposed to multiple aces are more likely to develop forms of social, emotional and cognitive impairment, Poole, Dobson and Pusch (2018) Jones et al (2018) Navalta McGee and Underwood (2018) although some commentators argue that these outcomes are not inevitable, Shonkoff (2015). However, a recent systematic review concluded that parental mental ill health and depression were the most common form of ace, followed by Alcohol or drug abuse and domestic violence, Mitchell and Kostolansky (2019). It could therefore be argued that parents with multiple aces increase the risk of their children suffering social, emotional and cognitive impairments. 
Data in relation to the effects of aces on adult health has been collected since the late 1990s, these findings also suggest that adults who suffered 4 or more aces in childhood were 4 to 12 times more likely to develop health risks associated with drug abuse, depression and suicide (Felitti et al 1998), and were 30% more likely to binge drink (Loudermilk et al 2018). A U.K study reported similar findings, suggesting that aces have strong associations for; problematic drug and alcohol use, violence, sexual risk taking and a general consensus of associations to mental ill-health such as; depression, anxiety and suicidal ideation, Hughes et al (2017), Liming and Grube (2018). With rates of anxiety and depression in young people increasing by 70% over the past 25 years, Royal Society for Public Health (2017); it could be argued that the extent to which aces are influencing an upward trend in poor physical and mental health has become well established across the literature.
These overwhelming statistics present an idea of the scale of the problem however, they do not address the importance of theoretical knowledge to explain human behaviour. According to Dogra et al (2009) theory can help people understand how behaviours are learned from a; psychological, biological or environmental perspective. 
Attachment theory can be defined as the level of emotional bond developed between a child and their parent or caregiver from birth and is generally considered to be a cornerstone of developmental psychology, Brodie (2018). Loving, caring relationships built on trust can support the development of a secure attachment and a stable base, which according to Macdonald (2001 p.62) is “an essential basis for long term mental health”. It could be argued that maternal deprivation or neglect could lead to poor attachments that results in emotional impairment. Children may find it more difficult to form trusting relationships with friends, partners and in time their own children, drawing similar comparisons to the cycle of suffering described by Boullier and Blair (2018). 
According to Brodie (2018) the influence of parental behaviours on children’s growth and development has been well documented, pioneers such as Bandura (1977) proposed that children learn by observing other people and imitating what they see in a variety of environments. There are notable similarities between this theory and Bronfenbrenner’s (1979) Bio-Ecological theory which proposed that a complex hierarchy of environmental influences (see appendix A figure 2) can fosters positive and negative behaviours. Brodie (2018) supports the view that interrelated social environments are a fundamental driver for learning and extend over the life course into wider social structures such as; work, mass media and cultural beliefs. Family, home and school environments appear to have the greatest influence, it could therefore be argued that a parent’s ability to meet the needs of a child can have a profound impact on their development. 
Household dysfunction (see appendix A figure 3) is one of 3 main types of ace that can affect social and emotional development and even change the biology of a growing child. When faced with potential threats the human body’s fight or flight response releases cortisol preparing it to escape the danger. According to Boullier and Blair (2018) scientific research shows that prolonged or sustained periods of adversity such as abuse, neglect and chronic stress can lead to a dysfunctional immune system, which is responsible for regulating cortisol release. Physiological changes that occur during these experiences, according to Boullier and Blair (2018) become embedded in the biological processes, ultimately this can result in the child feeling as if they are in a constant state of emergency or crisis and impairs their ability to regulate emotions due to over stimulation of the body’s flight or fight response. 

In comparison, Navalta, McGee and Underwood (2018) support the hypothesis that high levels of stress hormones can affect brain development, by changing specific parts of the brain responsible for consolidating information and regulating emotions. Children can experience stressful events in a variety of social environments, where aggressive behaviours such as domestic violence are present children can observe the behaviour and consolidate learning by “transmission of aggression through imitation,” Gross and Rolls (2004 p.34). It could therefore be argued that it is essential to educate parents of their influence, to reduce instances of household dysfunction, abuse and neglect, especially where early childhood growth and pedagogical development is concerned.
Some commentators posit that it is incumbent upon parents, care givers and health professionals to educate themselves as a form of intervention, (Mitchell and Kostolansky 2019) (Boullier and Blair 2018) (Gill et al 2018). This may-be due in part to gaps in service delivery as Liming and Grube (2018 p.4) confirm that, “to date there are no intervention programs designed specifically for children who have been exposed to multiple ACEs.” In comparison, Hughes et al (2017) suggests that screening of adult patients in primary care settings is an effective way to holistically assess the underlying causes of aces which enables better-informed treatment options. Koita et al (2018) appears to agree with this, concluding that screening tools are a mechanism for early detection, which health professionals can use to reduce ace exposure and prevent the likelihood of future ace occurrences.
 
The benefits of prevention are highlighted by Public Health Wales (2015) who suggest that prevention helps to; reduce national health service costs, improve long-term wellbeing and creates environmental conditions that increase productivity and economic stability across society. Basic human needs such as food, water and housing, Maslow (1943) are fundamental within the context of economic stability, Boullier and Blair (2018) highlight that economic hardship is recognised as a potential risk factor that contributes to aces however, they suggest that this pertinent point was missing from the original ace study conducted by Felitti et al (1998). From a holistic perspective it could be argued that a combination of issues feed into a cycle of aces, prevention would appear to be a sensible and cost-effective way to tackle many of the wider social issues that increase the risk of aces such as poverty and deprivation. Assessment and early identification of families experiencing such inequality is essential to prevent further adversity and reduce the impact of multiple aces Public Health Wales (2015).
 
In Wales, the children and young people wellbeing monitor (2015) addressed these very issues, due to their apparent influence on educational attainment. The role of the school in early childhood development becomes increasingly significant and is highlighted by Bronfenbrenner’s (1979) multiple layers of bio-ecological and social influence that places the school environment near the centre of the learning model, Gray and Macblain (2012). This also has implications for service delivery from multi-agency perspective, as teachers and educators working with children utilise a wider range of pedagogical approaches to support their learning experiences, (Donaldson (2015). 
Most notably, recent changes to the curriculum in Wales indicates that the focus of attention has shifted towards health and wellbeing, this enables teachers to have a greater say in how the curriculum is to be delivered, based on the specific needs of the children and local community. In addition, Hughes et al (2017) states that physical activity (PA) has a low association to aces, many commentators agree that PA supports social, emotional and cognitive development, (Yeh et al, 2015), (Cleary et al, 2016), (Coutts et al, 2014), (Pretty et al, 2017), (Barton et al, 2016), (Adams et al, 2016), (Fjortoft, 2001). Encouraging children to adopt healthy behaviours such as PA should therefore be a focus of attention for educators due to their significant influence on children’s behaviour, Bronfenbrenner (1979) to reduce the long-term impact of aces.
It has been noted that many studies referred to in this paper have adopted quantitative methods of research, which include the use of self-report questionnaires, (Liming and Grube 2018), (Poole, Dobson and Pusch 2018), (Radesky 2018), (Hughes et al 2017), (Felitti et al 1998). Their findings are therefore limited to individual perceptions of ace’s, it could therefore be argued that a gap in the literature exists and more qualitative research studies are needed to monitor the affective aspect of aces over the life course. 
In conclusion, the impact of aces on physical and mental health over the life course has significant cause for public concern. With an apparent lack of appropriate interventions for children exposed to multiple aces it appears that prevention, using a combination of education and multiagency support provides the best chance of children and families adopting healthy behaviours to reduce the short and long term affects. 
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Figure 3.
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