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The number of young people who have survived cancer continues to grow worldwide.1 Alongside this welcome medical achievement, there is now increasing recognition of the importance of evaluating and supporting the psychosocial needs of these young cancer survivors.2 Significant progress has been made in improving understanding of the needs of young cancer survivors and in developing interventions to meet these needs.3 One aspect that warrants more attention and discussion is the impact of the young person’s stage of development at the time of their diagnosis and treatment on longer term psychosocial outcomes. 

Currently, in the literature, the distinction between young survivors of cancers diagnosed in childhood, adolescence, and young adulthood is often not clear. Often, the needs of young people who have survived childhood cancer are merged with the needs of young people who have survived adolescent or young adult cancer.4-6 Lack of clarity around the defined age range for adolescents and young adults in the field adds additional challenges. In other instances, there is a lack of clarity as to which group of young survivors is being described.7, 8  

In this commentary, we hypothesise that developmental stage at cancer diagnosis, and the interruptions experienced in achieving developmental milestones, is central to the experience of having and surviving cancer, and can influence subsequent outcomes as a survivor. We posit the need for assessment of the potential psychosocial differences between survivors of cancer diagnosed during childhood [‘Childhood Cancer Survivors’ or ‘CCS’] and survivors of cancer diagnosed during adolescence and young adulthood [‘Adolescent and Young Adult Cancer Survivors’ or ‘AYACS)’]. There is wide variability in the age ranges used to delineate children from adolescents and young adults in the literature,9 however the focus of this commentary will be on the experiences of childhood cancer survivors who were diagnosed before the age of 16 (CCS), and comparing their experiences with those diagnosed during adolescence and young adulthood, i.e. from age 16 to 25 years (AYACS). 

We define survivors as those who are at least five years since their cancer diagnosis. In this commentary, we draw attention to the challenges in appropriately meeting the psychosocial needs of these two groups when definitions and terminology used are unclear. We conclude by calling for each group to receive separate research and clinical attention.

CCS and AYACS experience different developmental interruptions
It is unlikely that the experience of receiving a cancer diagnosis and undergoing cancer treatment in children and adolescents/young adults can be the same in light of rapid developmental changes young people experience during these years. It is crucial to place the experience of having cancer in the context of this development. 

[bookmark: _Hlk97652115]Infancy is dominated by emotional development, dependence, trust and parental relationships. The pre-school period is influenced by cognitive development and characterized by egocentric and magical thinking, and associative logic, as well as development of self-regulation. The school-age period is then dominated by the development of logical thinking, increased awareness of self, and the increasing importance of social interactions. These stages correspond to Child Development stages as set out by Erikson10,11 with stages focused on Autonomy, Initiative and Industry from 2-12 years of age, the Identity stage from age 13-18 years of age, and Intimacy being important from age 18 years. Receiving a cancer diagnosis during early childhood therefore potentially disrupts early social skills development, early childhood education (e.g. pre-school and early school years),3 and family functioning.12 CCS, in particular those diagnosed at very young age, may not always remember their lives ‘before cancer’ and potentially have limited understanding of their illness and treatment.13 Their parents may not have shared all details regarding their cancer experience with them and likely took responsibility for making medical decisions on behalf of their child.13 This may mean that CCS are heavily dependent on their family’s narrative of their cancer experience, and their parents’ medical knowledge gained throughout treatment.  

This issue, being dependent on the family’s narrative of the cancer experience, has clinical implications. For some CCS who were diagnosed when they were very young, especially those who may be lost to follow-up early, knowledge of their treatment and risk of late effects may be very limited and affect their adherence to surveillance guidelines. This has implications for education and the design of models of care for survivorship/long-term follow-up. This concept is relevant also in relation to meeting the needs of the two populations, discussed below. A key challenge for CCS then can be to “catch up” on key early developmental milestones, especially during the transition from adolescence to young adulthood. CCS need to adjust earlier in life than AYACS to living with the consequences of the treatment of their cancer. 

Adolescence features the development of abstract thinking, identity formation and the search for independence, which begin to be realized in early adulthood.14 Having cancer as an adolescent or young adult therefore disrupts critical, but different, developmental milestones to having cancer as a child. AYACS have a lived (and remembered) experience of their life before their cancer, as well as potentially more awareness or understanding of the implications of their cancer diagnosis and treatment. They may be less likely than CCS to rely on their parents to “fill in the gaps”. However, a diagnosis during adolescence and young adulthood may significantly disrupt autonomy and identity development for young people.10,11,15 In some instances, young adults who have recently moved out of their family home return, due to their medical treatment and support needs, impacting their development and family and social relations. Concrete milestones for AYACS after their cancer experience then include progressing or completing formal education, pursuing and keeping employment, moving out of home, earning an income, developing romantic and sexual relationships, and having children. 

It is important to acknowledge that even within the CCS group, there is a range of survivors diagnosed and treated in early childhood, through to those treated in early adolescence. Their experiences will be related to the stages of the child's cognitive development at cancer development (according to Piaget16). Some distinctions can be made between pre-operational thinking (approximately <7 years), concrete operational thinking (approximately 6-12 years) and formal operational thinking (approximately >12 years). Memories and experiences will be colored by these phases. The adolescent who thinks formally operationally can imagine and apply abstraction, is able to reason, can think beyond the present, and can consider complications and long-term consequences of illness and treatment.

All stages have their particular milestones and achievements. The achievements of social, academic, and professional competence, peer relationships, independence from parents and identity are generally recognized as important milestones in the development of a child into young adulthood. Diagnosis of cancer before particular transition points in life, which are essential in terms of development in social functioning, could delay or disrupt this development.
CCS and AYACS may experience different psychosocial challenges, but the data is unclear
Evidence suggests that subgroups of both CCS and AYACS experience psychosocial challenges in survivorship.3 Data are however lacking that clearly distinguish the outcomes and needs of these two groups, despite experiencing different developmental interruptions. We posit that CCS and AYACS are likely to have: 
1) Some similar psychosocial outcomes caused by similar experiences. For example, a subset of CCS and AYACS experience mental health challenges after completion of their cancer treatment, possibly due to a similar need to process their cancer experience, feeling ‘different’ from their peers, experiencing changes in their relationships, and worrying about cancer recurrence;12 
2) Some similar psychosocial outcomes, with different experiences driving these outcomes. For example, while CCS and AYACS can both experience concerns regarding sexual functioning and fertility, it is less likely that CCS were sexually active or had made concrete family planning decisions before their cancer diagnosis. AYACS in contrast, may need to adjust to new sexual functioning post-cancer and contemplate the impact of cancer on their previous expectations about starting a family; and 
3) Some different psychosocial outcomes because they experienced different developmental interruptions. For example, while data directly comparing cognitive outcomes for CCS versus AYACS are sparse, cognitive difficulties may be more pronounced for CCS, for whom the achievement of early, yet foundational, cognitive milestones (e.g. literacy and numeracy) may have been significantly disrupted. In contrast, AYACS may have had their attendance and engagement during the final years of high school/university disrupted, compromizing development of higher order cognitive skills.17-19 

A call for clearer delineation when assessing the needs of CCS and AYACS
While it is clear that CCS and AYACS experience differing developmental trajectories, the lack of clear delineation between these two groups in the literature makes it difficult to understand, and therefore meet, the psychosocial needs of these two growing populations. As summarized by Figure 1, the lack of delineation between groups in current research has the potential to reduce researchers’ and clinicians’ ability to understand the specific needs of each group of young people. There is a need for a clear theoretical underpinning of research in this area, based on our understanding of child, adolescent and young adult development.

Blurring CCS with AYACS impairs our ability to differentiate their age-specific needs and develop evidence-based interventions for each group. Without accurate understanding of CCS’ and AYACS’ needs, it is difficult to provide tailored psychosocial care for young cancer survivors. It is also difficult to raise awareness and advocate for the needs of young people who have survived cancer. It is time to move beyond generic studies which merge CCS and AYACS together, and beyond studies that do not clearly define their cohorts. By identifying the similarities and differences between CCS and AYACS more clearly, future research and care will be able to provide more targeted and appropriate supports for all young people after surviving cancer. 

We acknowledge the influence of treatment and diagnosis (particularly for brain tumours) on developmental, physical and cognitive outcomes. The proposed framework proposes to create awareness in order for future research to tease out the influence of development and age at diagnosis on long-term outcomes, with attention for likely differences and similarities. The influence of treatment and diagnosis apply across both groups. The younger the patient at diagnosis and treatment, the greater the risk, for example, of cognitive deficits following treatments such as craniotomy and cranial irradiation and the resultant psychosocial interventions required. However, regardless of age, a patient with a brain tumour may experience impaired cognitive and functional outcomes as a result of the tumour, raised intracranial pressure and surgery to remove it.

Our immediate recommendations to survivorship researchers across the field are to: 1) always document both age at cancer diagnosis/treatment and current age in all types of survivorship research, 2) avoid merging the outcomes and needs of CCS and AYACS within the one study and where possible, conducting subgroup analyses to explore any differences, and 3) consider survivors’ developmental stage at cancer diagnosis/treatment when interpreting research findings. 

[bookmark: _Hlk96954231]Our pragmatic vision for future work focuses on 1) additional qualitative research to provide deeper, nuanced understanding of young people’s survivorship experiences, and to highlight differences and similarities between CCS and AYACS across psychosocial domains (including, but not limited to, mental health, social and sexual development and cognitive development), 2) Encouraging collaboration across sites and countries to build larger prospective research cohorts that allow examination of differences in outcomes and needs between CCS and AYACS. This approach may address some of the challenges in our field in recruiting and gathering robust data, and 3) Working towards agreement on the use of common patient-reported outcomes and on which outcomes/needs to measure, which would support building the evidence base from a quantitative perspective. 

It is important to note that age at diagnosis is not yet confirmed as important predictor in large datasets which have been used in national cohort studies with CCS. Focus in these cohort studies have often been on generic psychosocial outcomes in relation to the predictive power of medical determinants. Often these large datasets lack precision and granularity of age-appropriate outcomes to uncover age at diagnosis related to specific consequences while homogeneous datasets often lack power in terms of sample size.20,21 Homogeneity around diagnosis might shed more light on the age of diagnosis in a particular group.  This would advocate for larger datasets capable of robust subgroup analysis, with targeted developmentally appropriate outcome measures that can uncover possible effects of age at diagnosis. We also believe longitudinal studies might help in shedding more light on particular trajectories over time of potentially vulnerable children. In addition, qualitative work could shed light on experiences and possible differences of experience for young survivors, dependent on age at diagnosis.

Finally, the organization of care according to age at diagnosis is a barrier to a clear pathway for support of young survivors.  It is important to overcome differences in treatment settings (pediatric versus adult care settings) and care for survivors, by applying key elements of transition care, such as age-adapted patient education, involvement of caregivers, a responsible coordinator, digital interventions, and the provision of a treatment summary.22 In addition, the following would aid progress in the field: 
· Learning from the AYA community – bridging care between pediatrics and adult care
· Developing sustainable models of collaborative working between pediatrics and adult care 
· Focusing on risk-adaptive models
· Providing additional educational opportunities
· Increasing prioritisation of survivorship research and need to follow late effects
· Engaging more fully with survivors / patients
· Exploring ‘empty’ episodes of care, and how young people engage with survivorship care 
· Considering differences in health care systems 
· Emphasising the importance of transition programmes
· Empowering survivors to advocate for themselves
Our hope is that these developments will, in time, enable us to truly understand the shared, and distinct, experiences of two growing groups of cancer survivors: CCS and AYACS. 



Figure 1: Distinguishing between CCS and AYACS and consequences of lack of clarity
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