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Abstract
End of life care policy in the UK advocates open discussions between health professionals and patients as the end of life approaches.  Despite well documented understanding of the progression of life-limiting neuromuscular diseases, the majority of patients affected by such conditions die without a formal end of life plan in place.  We performed a systematic review to investigate conversations regarding end of life care between healthcare professionals and younger adult patients with life-limiting neuromuscular diseases.  The search strategy included terms that focused on death and dying along with other factors that could impact length of life.   
The review found a very limited body of literature regarding end of life care conversations between young people affected by neuromuscular diseases and health professionals.  The views and preferences of patients themselves have not been investigated.  There is a shared reluctance of patients, family carers and healthcare professionals to initiate end of life care discussions.  There are many factors that need to be investigated further in order to develop a consensus that would allow healthcare professionals to engage patients in end of life care conversations allowing them to face the end of their lives with appropriate plans in place.
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Introduction
Neuromuscular disease (NMD) is an umbrella term for a wide range of genetic and acquired conditions that affect the normal function of muscles and/or nerves.  Onset ranges from the neonatal period to late adulthood [1]. Severity varies greatly: the most severe forms lead to premature death in infancy and childhood [2]; others present in early childhood and progress steadily through to teenage years, with increasing physical weaknesses and death commonly from cardiorespiratory failure in the second or third decade of life [3].  
Duchenne muscular dystrophy (DMD) is the most common form of life-limiting NMD, affecting 1:3600-6000 live male births [4], with a well-documented course of progression. DMD and other rarer forms of NMD currently have no cure.  Recent advances in steroid medication and in particular the use of non-invasive ventilation has seen a rise in the average life expectancy from the mid/late teens in the 1960s to the mid-20s under current management regimes [5] with some men now surviving into their 30s and 40s.  Other NMDs such as spinal muscular atrophy and Ullrich congenital myopathy have a less predictable course of progression but still have a significantly shortened life expectancy.  
Unlike other life-limiting diseases such as cancer or motor neurone disease, these NMDs are diagnosed in childhood, and the individual is largely unaffected by the condition initially.  The progression of the disease can be slow, over a period of many years and parents often struggle to discuss disease progression with their children [6]. The terminal stages may not be considered until many years after the diagnosis has been made, and may not be addressed until unexpected life-threatening crises have occurred such as respiratory infection/arrest or cardiac event.
End of Life Care (EOLC) policy in the UK advocates open discussions between health professionals and patients as the end of life approaches [7]. Primarily developed to address the needs of cancer patients, it is increasingly acknowledged that EOLC policy may not meet the needs of those with longer-term and unpredictable life limiting conditions such as NMDs.  The recent Marie Curie report concerning palliative care for non-cancer long term conditions excluded neuromuscular diseases as it focused on long-term conditions that primarily affect older people [8].  NHS policy describes EOLC as applying to the last year of life, while acknowledging that it may cover periods from a few hours to many years [9].  Within the specialist NMD literature, the palliative and EOLC needs of people with life limiting NMDs are only briefly mentioned in condition-specific standards of care [4].
We therefore undertook a systematic review of the literature concerning conversations about EOLC between young people with life-limiting neuromuscular diseases and healthcare professionals. We use the term EOLC conversations, Advance Care Planning and Advance Decisions interchangeably in this paper, according to the terms used in publications.
Review questions.
With regards to conversations between teenagers and young adults with life-limiting NMDs and healthcare professionals concerning care at the end of life:
1) Are these conversations taking place?
2) What are the preferences of NMD patients and healthcare professionals for the timing and content of these conversations?
3) What are the barriers and facilitators to these conversations?

Methods
A search of Medline and Embase via OvidSP and Psychinfo via EbscoHOST was undertaken with the support of a professional librarian (IK).  Inclusion criteria were: publication in peer reviewed journal between 1987 and January 2015, written in English and concerning life-limiting NMDs affecting people under the age of 25.  Exclusion criteria were: papers with no new empirical data (including summaries of professional meetings and opinion pieces), studies concerning motor neurone disease (majority onset in adult life) or conditions with a likely prognosis of death within the first decade of life.
The term “neuromuscular disease” incorporates a wide range of conditions, which may present with a number of complications or progressions, with varying predictability and often uncertain implications in terms of end of life events.  This made creation of the search strategy challenging, since discussions concerning EOLC encompass both the period when dying is becoming increasingly likely and any disease progression associated with a potentially adverse prognosis.  The search strategy therefore included terms that focused on death and dying, with others that had potential impact on length of life such as: surgery for scoliosis, insertion of gastrostomy, commencement of non-invasive ventilation or the loss of ambulation.  Such events may be seen as strong reminders of the progressive and eventually terminal nature of the diagnosis and thus may lead to discussions concerning EOLC.  The search strategy as run in Medline is shown in appendix A.

The initial search identified 899 titles that were screened by one researcher (AH) to exclude articles that were clearly not relevant.  Two researchers (AH and SB) then reviewed the abstracts of 36 papers, from which 19 full papers were independently assessed by AH and SB: three papers met review inclusion criteria (Figure 1). These were then independently weighted for relevance to the review questions using Gough’s “Weight of Evidence” framework (Appendix B) [10].  Hand searches of four journals (Neuromuscular Disorders, European Journal of Palliative Care, Palliative Medicine, International Journal of Palliative Nursing) and citation searches of included papers identified no additional papers.
Figure 1 – flowchart of article screening
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Results
All three papers report interviews with parents / lay carers of young people with DMD or spinal muscular atrophy.  Only one [11] reports interviews with health professionals and patients.  One specifically addressed the role of palliative care [12]: two included EOLC within an overview of family carers’ needs and experiences rather than that of the patients towards the end of life.  [6, 11].  Two were evaluated as “high” and one as “medium” on Gough’s criteria (Appendix C) [10].

1. Are conversations taking place?
No paper gave any evidence of conversations taking place between the patient and healthcare professionals. One study [12] found one patient out of 13 had a written advance directive but gives no information of the circumstances in which that was created.  One paper reported parents find it difficult to initiate conversations about end of life care, interpreting this as parental rejection of the use of advance directives [12]: the patient’s role in these conversations and their views of advance directives was not addressed.  Most parents were not familiar with the concept of advance care planning (ACP) and had not discussed future care plans with HCPs or other relatives [6]: patients’ understanding or desire for ACP was not addressed.

2. What are the preferences of NMD patients and healthcare professionals for the timing and content of these conversations?
No paper considered patient or health professional preferences for the timing of EOLC discussions. One suggested the transition from children’s services to adult services to be a crucial time for family carers to receive information, support and planning [11]: no mention is made of patient information and planning needs, and the inclusion of ACP with patients is not suggested.

3. What are the barriers and facilitators to conversations?
All three papers provide insight into barriers to EOLC conversations, although parent and lay carer opinions predominate. Only one reports the views of HCPs [11] and none consider patient-related barriers or facilitators.  HCPs are concerned that there is insufficient knowledge of NMDs in acute care facilities [11].  HCPs are inclined to wait for families to initiate EOLC conversations [11]: they report that parents find it difficult to start such conversations with their sons and with HCPs and that patients are reluctant to discuss EOLC [12].  HCPs interpret this as an implicit rejection of advance directives. There is a general consensus for living for the moment [12], one day at a time [6], with a focus on planning for life (school, career and achieving independence) that can distract from discussing inevitable future medical needs [6]. As a result, despite the known progressive nature of the condition, death often occurs unexpectedly, with no EOLC plan in place [6]. 
 
One potential facilitator to these conversations is suggested to be a case co-ordinator whose role includes anticipating need and avoiding crises [11].

Discussion
This review has found a very limited literature regarding EOLC conversations between young people affected by NMDs and health professionals, despite there being  many papers published concerning palliative or advanced cardio-respiratory care issues in NM diseases.  Despite the known inevitable progressions of NMDs, the views and preferences of patients themselves have not been investigated: the views of parents and healthcare professionals are predominant.  In part this reflects most studies obtaining retrospective views of bereaved parents.  
The search strategy was designed to be comprehensive by the inclusion of events or interventions that might have an impact on prognostic outcome as well as more EOLC-specific search terms.  The lack of additional papers identified through journal hand-searches and citation searches suggests the review to be comprehensive. 
While the search identified papers addressing issues relating to palliative care services, these lacked  data relating to EOLC or ACP discussions and decision making processes.  One such study found young men with DMD to lack information about palliative care services[13], and to rarely access such services, but beyond reporting that only 8/34 had living will / Durable Power of Attorney, Advance Directive / Guardianship plan in place, presented no information concerning discussions concerning these ACPs. . Such lack of service utilisation might arise from active decisions on the part of patients, family and clinicians or from  unintentional ignorance.  Such papers reporting  the presence  of ACPs  do not address how they were developed and who was involved, which was the central aim of this review.
While healthcare professionals have the knowledge to inform patients of their likely disease progression and treatment, they are reluctant to discuss such matters or to initiate these conversations. This reluctance is not limited to EOLC: physicians do not identify an optimal time to discuss future commencement of life-pronging non-invasive ventilation, which may pre-date EOLC by many years [14].  This may be due to similar factors to those that limit EOLC conversations; HCPs’ perceptions that patients and family members are not willing to discuss the subject, and concerns about the patient’s ability/willingness to take part in discussions given their age and emotional state [15].
Parents acknowledge that they tend to avoid issues of disease progression, focusing instead on planning for future schooling or home-related social interaction and care.  Living for the moment rather than planning for the worst in the future would appear to be the predominant preferred approach. Given this unwillingness by parents to discuss EOLC and the reluctance of HCPs to initiate conversations one option would be for physicians to routinely consider addressing such issues at key transition points, such as the move from child to adult services when the patient has reached the age of medico-legal decision-making maturity.  However, it is perhaps not surprising that young people affected by life-limiting NMDs do not talk about such things to those closest to them, or their healthcare professionals, even once they have transitioned into adult services, due to the number of years the subject has been actively avoided by their parents and clinicians. Indeed, adult patient representatives as part of an international panel of experts have expressed a lack of desire to have such discussions [16].  
Some have suggested that routine professional education would help to address these barriers, removing the burden of pressure on reluctant patients and parents to raise the topic [15]. Others, including an international professional opinion conference, suggested that EOLC would best be addressed indirectly through establishment of emergency care plans [16]. Such plans are designed to evolve throughout the stages of a progressive condition: initially drawn up with involvement of the patient, family and clinicians, they provide the patient with a voice in their future care, if they desire, and require regular review to ensure that in time the terminal stages of disease are addressed.
Such conversations need to be sensitive to the cultural backgrounds of patients and families and tailored to the learning difficulties of some people affected by NMDs. Repeated opportunities for conversations concerning the end of life need to be offered and led by patient desire for such discussions: imposition of EOLC planning during early adolescence or periods of good health may be more harmful than helpful [16].  

Conclusion
While the management of life-limiting NMDs has seen many advances over recent years and life expectancy has increased, effective cures are yet to be identified.  A palliative care approach incorporating discussions of EOLC in advance of crisis events is not part of current clinical practise. Patients, families and healthcare professionals do not routinely discuss future needs in relation to EOLC, in large part due to a shared reluctance to offer opportunities for such conversations. The consequence is crisis decision-making, in which the patient is often too unwell to participate, with no prior discussion or plan of care in place.  
More research is needed to develop consensus on how and when to offer such discussions so that young people with life-limiting NMDs are given the opportunity to address these issues if they so wish, and are thus able to face the end of their lives with appropriate plans in place to ensure their wishes are documented and followed.
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Appendix A – literature search strategy as run in Medline
1 terminal.mp. or exp Terminal Care/ 
2 exp Palliative Care/ or palliative.mp. 
3 palliation.mp. 
4 (advanced adj3 care).mp. 
5 exp Advance Care Planning/ 
6 exp Death/ 
7 exp Attitude to Death/ or dying.mp. 
8 (death or dying or die or dies or died).mp. 
9 (end adj3 life).mp. 
10 exp Life Change Events/ or transitional life event*.mp. 
11 artificial Respiration.mp. or exp Respiration, Artificial/
12 or/1-11
13 ((decision or decid*) adj3 (make* or making or made)).mp. 
14 exp Decision Making/ 
15 conversation*.mp. 
16 plan*.mp. 
17 exp Attitude/ or attitude*.mp. 
18 exp Perception/ or perception*.mp. 
19 perceiv*.mp. 
20 interview*.mp. 
21 talk*.mp. 
22 or/13-21 
23 12 and 22 
24 exp Advance Directives/ 
25 advanc* directiv*.mp. 
26 exp Living Wills/ or living will*.mp. 
27 (dnr or dnar).mp. 
28 exp Resuscitation Orders/ 
29 or/24-28 
30 23 or 29
31 exp Muscular Dystrophies/ or muscular dystroph*.mp. 
32 neuromuscular disease.mp. or exp Neuromuscular Diseases/ 
33 (duchenne or (congenital adj5 "muscular dystroph*") or ullrich or (collagen adj5 "related myopathy") or merosin or mdc1a or ("rigid spine" adj5 "muscular dystroph*") or sepn1).mp.
34 or/31-33
35 30 and 34 
36 limit 36 to (english language and yr="1987 -Current") 



















Appendix B - Gough’s Weight of Evidence Framework
Weight of Evidence A (WoE A): This is a generic and thus non review specific judgement about the coherence and integrity of the evidence in its own terms. That may be the generally accepted criteria for evaluating the quality of this type of evidence by those who generally use and produce it. 

Weight of Evidence B (WoE B): This is a review specific judgement about the appropriateness of that form of evidence for answering the review question, that it the fitness for purpose of that form of evidence. For example, the relevance of certain research designs such as experimental studies for answering questions about process

Weight of Evidence C (WoE C): This is a review specific judgement about the relevance of the focus of the evidence for the review question. For example, a research study may not have the type of sample, the type of evidence gathering or analysis that is central to the review question or it may not have been undertaken in an appropriate context from which results can be generalized to the answer the review question. There may also be issues of propriety of how the research was undertaken such as the ethics of the research that could impact on its inclusion and interpretation in a review (Pawson et. al. 2003). 

These three sets of judgements can then be combined to form an overall assessment Weight of Evidence D (WoE D) of the extent that a study contributes evidence to answering a review question.

Appendix c – weight of evidence assessment for included papers

	First author
	Reference
	Participants
	Aims
	Research methods used
	Key findings
	Weight of evidence

	Parker
	Journal of Paediatric and Child Health 1999;35,245-250 
	9 bereaved and 4 current carers of children/young adults with DMD/SMA
	To examine the role of palliative care in DMD and SMA
	Semi-structured interviews
	· There is a reluctance to discuss end of life care
· Parental difficulty in discussing emergency treatment is interpreted as implicit rejection of ACPs
	M H M - Med

	Dawson
	Journal of Palliative Care 2003;19(1),36-42
	11 carers, 3 patients with DMD and unspecified number of healthcare professionals (clinical background also not specified)
	To identify needs of families of young men with DMD; to identify issues for carers that are not addressed; to evaluate the suitability of palliative care for families of young men with DMD
	In-depth interviews
	· Parents feel HCPs wait to be asked to address EOLC issues
· HCPs acknowledge they have difficulty discussing EOLC issues
· Care co-ordinators are important for planning future care
	H H M - High

	Erby
	Seminars in Pediatric Neurology 2006;13(2),132-140
	19 parents of boys/men with DMD
	Explore attitudes/experiences of parents re: clinical management and advance care plans
	Semi-structured interviews
	· ACP discussions are not held
· Parents avoid EOLC planning 
· Parents need more communication and guidance form HCPs
	H H M - High
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