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Abstract
Genetic services for individuals affected by cleft lip and/or palate (CL/P) and their families are an important aspect of clinical care; yet debate exists as to how this service should be offered.  This study explored the utility, acceptability, and delivery of genetic services from the perspectives of cleft-specialist clinicians, genetic counsellors, and affected families.  Analysis of data collected from three focus groups and eleven individual interviews identified two overarching themes: “Referring patients and families to genetic services”, and “The role of a genetic specialist in the context of CL/P”.  The first examines common reasons for referral to the genetics service, how best to judge the timing of a referral, and the optimal approach to the delivery of sensitive genetic information.  The second theme discusses the role of the genetic specialist in the context of cleft care, including the optimal management of affected individuals and their families, and the delivery of basic genetics training and support for health professionals working in other disciplines.  A model for the effective delivery of genetic services in CL/P is subsequently proposed.  Coordination and financial implications of the proposed model ultimately require further consideration and evaluation to determine its effectiveness.
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Introduction
Cleft lip and/or palate (CL/P) is a common congenital anomaly, occurring in approximately one in every 500-700 live births around the world1.  Approximately 50% of all clefts occur as isolated malformations and are likely to be multifactorial in origin, caused by a complex interplay between numerous susceptibility genes in combination with environmental factors2.  Multifactorial clefts have a relatively low recurrence risk and therefore routine genetic tests do not usually reveal any abnormalities.  The remaining 50% of clefts, the majority of which are clefts of the palate only, occur in association with additional malformations, growth problems and/or developmental delay3.  These syndromic forms may be due to chromosomal abnormalities, changes in single genes and/or certain environmental factors, such as exposure to particular medications or alcohol during pregnancy3.  Management of syndromic clefts can be extremely complex, and in addition to routine cleft care, this involves screening for associated medical complications and regular surveillance of the child’s growth and development.  Genetic testing can be helpful in obtaining an accurate diagnosis, guiding the management of the patient’s care, and assessing recurrence risk for parents and other family members.  
In the United Kingdom (UK), genetic counselling was added to the CL/P treatment pathway later than other aspects of care.  In 1996, the minimum standards for the management of CL/P published by the Royal College of Surgeons4 called for the provision of genetic counselling for all patients and their families.  Past research has also emphasised the importance of access to genetic counselling for the CL/P population5-6.  Yet, due largely to the complex aetiology of clefting, the needs of affected individuals and their family members in terms of genetic input vary widely.  While some may benefit considerably from genetic investigation and advice, others may not gain as much from a consultation, and thus a referral to the genetics service may be of lower priority than the interventions offered by other members of the CL/P team.  Further, some people may prefer not to engage in genetic services at all6.  A  survey carried out by the UK Clinical Genetics Group (see www.cgs.org.uk) demonstrated debate among clinical geneticists as to which CL/P patients require a formal genetic opinion and at what point(s) during the care pathway this should be offered.  A further consideration relates to the integration of genetic testing into routine care (mainstreaming) and the training and support of health professionals to deliver some aspects of genetic counselling for the more straightforward testing scenarios. 
Genetic investigation can also have significant psychological ramifications, not just for patients, but also for partners, the wider family and subsequent generations.  Previous studies within CL/P and the wider health field have highlighted the importance of managing perceptions and expectations of genetic counselling7-8, as well as the need for health professionals to possess a high level of knowledge and sensitivity when delivering genetic information6,9.  With the advent of new technologies such as chromosome microarray analysis and whole exome and genome sequencing, the information to be imparted to families has become more complex, and significant skill is required, not just to communicate newer types of  information to families but also to consent them to genetic testing beforehand10.  Affected individuals and their family members also require appropriate follow-up after attending a genetic consultation and support to facilitate the coping process8,11.  Genetic referral, consultation and follow-up therefore need to be approached and managed carefully.
It is clear that although many could benefit significantly from genetic services and therefore access to this service is of vital importance, a standardised approach may not be suitable for all.  To date, little consideration has been given to the role of genetic services in the context of CL/P.  The aim of the present study was therefore to explore the utility, acceptability, and delivery of genetic counselling within cleft care, from the perspectives of UK-based cleft-specialist clinicians, genetic counsellors, and affected young adults and parents.

Materials and Methods
Design
The present study involved the use of semi-structured focus groups and telephone interviews to elucidate the views of cleft-specialist clinicians, clinical geneticists, genetic counsellors, young adults born with CL/P, and parents of children born with CL/P.  
Procedure
Ethical approval for the study was obtained through the Faculty Ethics Committee at (university).  Cleft-specialist clinicians and clinical geneticists/genetic counsellors were invited to participate via an advertisement distributed via email.  Parents and young adults were identified through the regional Specialist Health Visitor or by a member of the CL/P teams.  All participants received information about the study, including ethical considerations, such as their right to withdraw, and were given opportunities to ask any questions.  Participants were asked to provide their informed consent prior to data collection.  
One focus group was conducted with cleft-specialist clinicians, and one with clinical geneticists/genetic counsellors.  Focus groups were held in a private room in a hospital setting, with each group lasting between 60 and 90 minutes.  Interview topics for clinical geneticists/genetic counsellors included: existing protocols for referral and follow-up, benefits and challenges of genetic services in the context of CL/P, and optimal service delivery.  Additional interview topics for cleft-specialist clinicians included: clinicians’ current knowledge of aetiology and recurrence rates of CL/P.
Parents of children with CL/P and young adults with CL/P were interviewed individually over the telephone.  Telephone interviews were conducted at a mutually convenient time and lasted 60 minutes on average.  Interview topics included: knowledge of genetics and the role of a geneticist in the context of CL/P, prior experiences of referrals and genetic testing, and optimal service delivery.
Data collection was carried out by the second and third authors who are trained in qualitative methodology.  All focus groups and interviews were audio-recorded with the participants’ permission and transcribed verbatim with patient identifiable information removed. 
Participants
Eight senior cleft-specialist clinicians from two regional cleft teams participated in this study.  Participants represented a number of disciplines involved in cleft care, including plastic/reconstructive surgery, speech and language therapy, nursing, orthodontics, and psychology.  Five senior clinical geneticists/genetic counsellors working across two regions also participated.  
Sampling of the five parents and six young adults was purposeful, to ensure representation of syndromic and non-syndromic cases, as well as a range of cleft phenotypes.  Parents were all mothers, aged 28-37 years (mean age = 32.8 years).  Their children (three female, two male) had been born with cleft lip and palate (n = 3) or cleft palate only (n = 2).  Two of their children had been diagnosed with a syndrome.  Young adults (five female, one male) were aged 16-30 years (mean age = 23.2 years).  Five had been born with a cleft lip and palate, and one with cleft palate only.
Data Analysis
An attenuated form of grounded theory was performed12-13 using open and axial coding, memoing and the constant-comparative method, supported by ATLASti software.  Transcripts were read several times to familiarise the authors with the data, and any words or phrases that initially stood out were highlighted.  Initial codes were then identified, and similarities and differences between codes were examined, in order to identify how codes clustered together.  Analysis was performed separately by the first and second authors, and themes were cross-checked to ensure full agreement.

Results
Data analysis identified two main themes and a number of relevant subthemes across all three participant groups.  Findings are presented below in accordance with each theme and in Table I.  The findings of this study have also informed the design of a model which offers suggestions for the optimal delivery of genetic services in the context of CL/P.   This model is illustrated in Figure I.

Referring Patients and Families to Genetic Services
Reasons for Referral
Cleft-specialist clinicians and clinical geneticists/genetic counsellors described the main circumstances in which they would anticipate a referral to genetic services.  This included families with a known history of CL/P, parents wanting to have another baby, and families who actively requested a consultation with a genetic specialist.  A referral would commonly be considered if the child presented with ‘dysmorphic features’ or another major anomaly, and/or if developmental delay was suspected.  Participants also suggested that young adults with CL/P, as well as patients’ partners and siblings, may require information regarding recurrence risk.  It was raised by some cleft-specialist clinicians that ‘all’ patients and families should be referred to genetic services in order to normalise this as a routine part of care.  However, other cleft-specialist clinicians and clinical geneticists/genetic counsellors disagreed on the basis that it could be frustrating for families with no clear genetic implications, and unnecessarily anxiety-provoking.  Overall, the opinion of participants was for the genetics service to remain external to, but closely linked with the specialist cleft team.
Timing of Referral
All participants agreed that the timing of the referral is crucial, and that the appropriate time to approach the subject of genetics with each family/patient is likely to vary considerably.  Participants commented on the need to consider the psychological impact of a referral to the genetics service on the patient, the parents and the wider family.  Cleft-specialist clinicians and clinical geneticists/genetic counsellors identified a number of additional circumstances in which genetic referrals may not be appropriate, or may require further consideration.  This included situations in which the two parents disagreed on whether to pursue genetic counselling, and questions surrounding the identity of the biological father.  Nonetheless, some cleft-specialist clinicians and clinical geneticists/genetic counsellors warned against missing opportunities to conduct a genetic assessment, and suggested that blood tests should be done as standard at the time of surgery.  Finally, cleft specialist clinicians suggested that ‘sowing seeds’ over time in relation to referral to the genetics service could be beneficial for some families.
Delivery of Information
All participants indicated that many families/patients did not possess a good understanding of genetics.  Concurrently, cleft-specialist clinicians discussed the importance of managing patients’ and families’ preconceptions and expectations of genetic services.  All participant groups identified non-specialist health professionals, such as General Practitioners (GPs), Health Visitors and Paediatricians as a possible initial source of basic information for individuals with CL/P and their families.  However, some cleft-specialist clinicians raised concerns over information misgiving or insensitivity to the potential psychological impact of information delivery.  Consequently, all participants believed that information about genetics should initially be delivered by a member of the CL/P team where possible.  A number of participants felt that having a clinical geneticist available at the multidisciplinary team (MDT) clinic could be a potential opportunity to raise issues relating to aetiology and recurrence.  However, when discussing recurrence risks with affected young adults and their siblings, opinion was divided as to whether it was best to be seen alone or with family present.  
Some participants, particularly young adults felt that supplementary information regarding the genetics of CL/P and what a consultation with the genetics service might involve should be provided prior to the consultation.  Participants suggested that receiving a generic or condition-specific leaflet could be one way of achieving this.  Parents and young adults in particular also commented on the pros and cons of information obtainable from the internet, with the predominantly concern that information was not well-monitored.

The Role of a Genetic Specialist in the Context of CL/P
Genetic Services for Patients and Families
The role of a genetic specialist was seen predominantly as educating families/patients in basic genetics, providing diagnoses where relevant and conducting risk assessments.  Cleft-specialist clinicians and clinical geneticists/genetic counsellors generally agreed that the genetics service should be peripheral to the CL/P team, rather than being intrinsic within the CL/P service.  Parents and young adults valued the genetics service highly, particularly in relation to the opportunity to access reliable information from an ‘expert’.  Equally, cleft-specialist clinicians indicated that the information the genetics service provided to both the cleft team and patients and families was of a high standard.
Supporting the Cleft Team
Cleft-specialist clinicians indicated strongly that they would appreciate guidance on how best to refer families and patients to the genetics service.  They also stated that up-to-date information on the different genetic diagnoses would be appreciated, particularly in light of how rapidly the genetics field is moving.  Cleft specialist clinicians commented that their knowledge of the how their local genetic service operates and how it is structured could also be improved in order to support families and patients more effectively.  They mentioned that advice from the genetics service with regard to how to follow families/patients up after a diagnosis was also important, as well as links to relevant support organisations.  Ongoing communication and feedback between the CL/P team and the genetics service was discussed by all participant groups, with cleft-specialist clinicians commenting that having a more formal follow-up process would be of benefit to them and their patients.

Discussion
This study has provided unique insight into the utility, acceptability, and delivery of genetic counselling from the perspectives of cleft-specialist clinicians, genetic counsellors, and affected young adults and parents.  Overall, participants viewed the genetic services to be an important part of the CL/P treatment pathway.  However, given that genetic information is complex and potentially impactful, information, referral, and follow-up should be based on individual need.  Participants provided guidance as to how to best address these inherent challenges, and a model was subsequently proposed (Figure I).  Suggestions for how to best structure the genetics service in the context of CL/P are discussed in further detail below.
Implementing an Optimal Model of Referral
In 1996, guidance published by the Royal College of Surgeons4 called for the provision of genetic counselling for all patients and their families affected by CL/P.  In contrast, the findings from the present study imply there are many situations in which a referral to genetic services may not be appropriate, or in which families may gain little from a genetic consultation.  Participants identified patients and families with complex aetiology, and children with other major anomalies and/or suspected developmental delay to represent those who would most benefit from a genetic consultation.  Additionally, it was thought that those families or patients who actively request a consultation should be referred to the genetics service.  In comparison, it was felt that parents from affected families wanting to have another baby, young adults affected by CL/P thinking about starting a family, and patients’ partners and siblings may benefit from receiving a more basic level of genetic information, which could be effectively delivered by the cleft team.  While there is a clear need for access to genetic services in the case of CL/P5-6, more targeted allocation of the limited resources available is necessary in order to ensure that all families and patients are given priority access to those interventions which are most appropriate in the context of their individual needs.  
Further, the timing at which a referral to the genetics service is offered may present challenges, due to the personal circumstances of the patient or family member.  Adjustment to CL/P and its treatment involves a highly complex interplay of social, cultural, physical and psychological factors, and is known to fluctuate over time and in accordance with various life stages and events14.  Thus, the timing of any intervention must be handled sensitively.  All participants felt that a member of the CL/P team, particularly the Specialist Cleft Nurse, would be most familiar with families and patients and would therefore be best placed to make this judgement, with support from the surrounding team.  Nonetheless, some points of opportunity common to all families and patients were identified.  These included the idea of collecting DNA from the child at the time of surgery to prevent further blood tests later on, raising the issue of further family planning at the 18-month follow-up appointment, and approaching the topic of heritability with young adults prior to their ‘discharge’ from the service.  While some degree of judgement from the CL/P team will likely always be required, more general guidance on the timing of referrals may help to standardise the service.
Managing Patient Expectations
Although genetic testing has moved on considerably in recent years, it is clear from reports obtained through this study and others6 that public understanding of genetics within the CL/P community remains relatively low.  In addition, previous studies examining the effectiveness of genetic counselling more broadly have reported that families and patients place a high value on the certainty of information7.  This is potentially problematic given that the aetiology and recurrence risk of CL/P is particularly complex2-3.  Thus, preconceptions and expectations of what the genetics service can realistically deliver for families and patients needs to be managed prior to any consultation8,15.
Provision of Generic and Tailored Patient Information
Concurrently, the findings from the present study suggest that the combination of general information immediately following the receipt of a genetics referral, along with the more tailored information obtained during the consultation itself would be a favourable model.  Previous studies have discussed the idea of providing a leaflet containing basic information about genetics, along with advice on how to prepare for the consultation and what questions to ask16-17.  Leaflets were also promoted as a means of communicating this information and reducing anxiety in the current study, and it was indicated that such leaflets may already be in circulation in other areas of health care.  Further evaluation of this method of information delivery in the context of CL/P may be warranted7.  The delivery of genetic information via the internet was also discussed in the present study.  Although control of online material is ultimately limited, monitored and reliable guidance from a validated source is likely to reduce any fears and support the management of preconceptions17-18, and should thus be made a priority.
Increasing Knowledge of Genetics among Health Professionals
Another significant topic discussed by participants was the importance of an appropriate level of genetic knowledge among members of the CL/P team, as well as among non-specialist health professionals, such as GPs, health visitors and paediatricians.  In the current study, genetic specialists identified one of their roles to be the training of CL/P team members in basic genetic knowledge; a responsibility that is reflected in a number of European reports23.  Equally, cleft-specialist clinicians commented they would welcome guidance on how to best approach referrals, a better understanding of how the genetics service works, up to date information regarding diagnoses and current best practice, and advice regarding reliable support groups.  Future work could support the development of a training module for professionals involved in cleft care which could be offered as an e-learning module or as a component of designated courses, for example, the UK MSc in Genomic Medicine.  Concerns regarding the accuracy and sensitivity with which information is delivered by non-specialists has been raised in a number of previous CL/P studies17,24-25 and remains an important issue for cleft care.  This approach could therefore be extended to non-specialist health professionals, such as midwives, GPs, and health visitors, who are also likely to have regular contact with families and patients affected by CL/P.  
Collaborative Management and Follow-Up
Finally, the positioning of the genetics service within cleft care was debated at length among the different groups of participants.  The proposal that genetic specialists should be integral to the CL/P team and should attend MDT clinics regularly was favoured by a few participants, with the motivation of ‘normalising’ genetic referrals and reducing the overall number of hospital appointments.  Nonetheless, the majority of participants believed that while the two services should be closely linked, the genetics service should remain peripheral to the everyday delivery of cleft care carried out by the CL/P team.  This model has been used effectively within other areas of health care and was recommended following a review of genetic services in Europe19.  Elsewhere, a number of calls have been made in regard to the mainstreaming of genetic services in order to make genetic testing more accessible.  The majority of examples to date originate from the field of oncology20-22, where mainstreaming initiatives have facilitated the co-location of genetic and oncology delivery while separating clinical responsibility for [cascade] genetic testing to a specialist genetics service22.   The potential move toward the mainstreaming of genetic testing in the context of cleft care could be an important future consideration.  Cleft-specialist clinicians also discussed the value of working closely with the genetics service after the consultation with the family or patient has taken place8.  As one aspect of this, the quality and importance of the summary letters which the genetics service provides following a consultation was emphasised.  It has been suggested in the wider CL/P literature that families and patients may struggle to assimilate information at times of acute or ongoing stress26, and therefore a summary letter which can be taken home may help to facilitate understanding to develop over time.  Implementing a more formal follow-up procedure for families and patients to ensure ongoing and collaborative management of their care pathway may be a positive step forward in developing CL/P services.
Study Limitations
Methodological limitations of the current study must be acknowledged.  While a total sample of 24 participants is generally considered adequate for a small-scale qualitative study27, data were derived from three different participant groups using two different data collection methods. While combining different methods in this manner is not uncommon28, data collected in a private one-to-one dialogue may differ from that collected in a group setting.  Only 11 individual interviews were conducted.  Although a variety of different phenotypes were purposefully sought to ensure broad representation, data were subsequently indicative of a spectrum of experiences.   Equally, only two focus groups were conducted.  As a result, the data collected may not have reached full saturation and/or may not be entirely applicable outside of the two regions.  Nonetheless, common themes were observed across data collected from all participants, and the findings contribute multiple and valuable perspectives on a subject that has not previously received significant attention.  

Conclusions
This original qualitative study explored the utility, acceptability, and delivery of genetic counselling within the context of cleft care, from the perspectives of cleft-specialist clinicians, genetic counsellors, and affected young adults and parents.  The findings have been used to suggest a model for the effective delivery of genetic services for patients affected by CL/P and their families.  Further work is needed to expand upon the current findings, and to evaluate the proposed model to determine its effectiveness and acceptability.  
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