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[bookmark: _Toc216700379][bookmark: _Toc186197874]EXECUTIVE SUMMARY
[bookmark: _Toc216700380]BACKGROUND 
Genomic newborn screening (gNBS), in which DNA sequencing is used to identify infants at risk of having an inherited or congenital condition before symptoms arise, is being explored across many countries as a method of expanding current newborn screening programmes. The Generation Study, funded by the UK government and run by Genomics England, is a large-scale research initiative aiming to explore the benefits, challenges, and practicalities of offering whole genome sequencing (WGS) to parents of newborns. The UCL-led Process and Impact Evaluation of the Generation Study is providing an independent mixed-methods evaluation of the use of gNBS to assess the feasibility, acceptability, impact, experiences and attitudes of parents and healthcare staff, as well as to understand the associated costs and clinical utility. Two advisory groups have been set up to oversee and guide the evaluation: a Study Advisory Group (with members from academic, clinical and PPIE backgrounds) and a Patient and Public Involvement and Engagement Advisory Group (PPIE AG) comprised of five parents and two patient group advocates. Both groups have met five times since the start of the evaluation.  

[bookmark: _Toc216700381]KEY FINDINGS TO DATE 
Scoping Study 
A scoping exercise was conducted to review the data collection approaches being used in eight gNBS projects around the globe. Data collection tools were reviewed by the evaluation team for consideration in the Study 2 parent survey and interview topic guides. 

[bookmark: _Hlk216769027]Study 1 - Identifying goals, challenges and early lessons in implementation
We have conducted interviews with 19 professionals involved with designing the Generation Study and experts in genomics and newborn screening (“designers and experts”), and 38 staff delivering the Generation Study (“early implementers”). Observations of recruitment and consent processes have taken place at six NHS sites. Interviews have been conducted with seven professionals involved in returning results and are ongoing.

Designers and experts identified key facilitators and challenges associated with the design and delivery of the Generation Study. 

Facilitators perceived by the designers and experts included: 
· Designing the study over a long time-period including extensive consultation with key stakeholders and considerable user-design of materials 
· Training events to prepare health professionals for recruiting parents and collecting samples 
· Setting up of mobilisation workshops with early recruiting sites to share feedback with Genomics England and enable learning and early insights to be passed on
· The flexibility built into the study design whereby sites could direct their own recruitment processes i.e. how, by whom and at what time point parents are first approached about the study

Challenges and concerns perceived by the designers and experts included: 
· The initial 18 months proposed to conduct the study was ambitious
· Ethical concerns around parents providing proxy-consent for their babies 
· Concerns that parents should not be asked to consent for both screening and storge of genomic data at the time of consent
· Payment of sites is based on number of recruits which could affect diversity with sites prioritising ‘easy recruits’
· Lack of time preparing health professionals who might return condition suspected or condition confirmed results as well as specialist practitioners such as General Practitioners not directly involved in the study
· Biochemical testing (i.e. tandem mass spectrometry with expanded analysis) was not also being conducted for all recruited babies to enable comparison across methods
· Concerns that gaps in the current understanding of penetrance for many of the conditions being screened for could result in unnecessary anxiety for parents

Common facilitators for delivering the Generation Study noted by staff implementing the study across sites included: 
· Having dedicated research staff focused on discussing and consenting parents
· The importance of fostering support and engagement amongst wider clinical teams to spread awareness about the study across the Trust
· Good communication and support from the team at Genomics England to address emerging problems and queries as sites begin recruitment

Perceived barriers and challenges included: 
· A need for additional training sessions for new staff, difficulties with staff recruitment and retention in part due to lack of funding and high turnover
· A need for increased administrative support so that research staff could focus on recruitment rather than administrative tasks
· Numerous changes to study documents were excessive and difficult to keep on top of 
· Issues accessing the study portal
· Concerns around recruitment being focused on numbers not diversity which could be addressed if there were more staff supporting recruitment
· Whilst study materials had been made in numerous languages, there was still a need for additional languages to be developed

Across England there are seven regional NHS Genomic Medicine Service Alliances (GMSA) that underpin the NHS Genomic Medicine Service. GMSA staff provide a crucial link between the Generation Study and routine NHS clinical care. Each GMSA has at least one Regional Results Coordinator whose role is to facilitate the follow-up care in the NHS for babies with condition suspected results from the Generation Study.  GMSA staff reported mixed experiences of the specialist mapping process, with some indicating that the clinicians they contacted were happy to be involved in the study, while others reported encountering resistance. Some also expressed concerns about the possibility of being unable to contact parents with results, for example if the parents moved out of the country before they received the results. 

Staff involved in recruiting parents commented that parents noted that the main reasons parents joined the Generation Study were a desire to take advantage of any additional tests on offer, feeling that taking part could benefit their child directly through accessing treatment early, and/or for reassurance that their baby did not have one of the conditions being looked for. The most commonly cited reasons for declining to take part were related to how long the data would be stored, what the genomic data would be used for and how taking part might affect their insurance.

[bookmark: _Hlk216768731]Clinicians involved in returning results reported that overall processes for returning results worked well, supported by clear protocols, information resources and involvement from the Regional Results Coordinators. Clinicians largely felt that returning results from the Generation Study was aligned with their existing clinical practice where they were experienced in returning genetic results to families. Several clinicians felt that the main challenge was the need to contact parents where there was no previous clinical contact. Clinicians described extra preparation and flexibility in appointment times to support parents when results are shared. Some clinicians reported that they had initially been concerned about the impact of returning results from the Generation Study on their workload but now felt that the current numbers of results to be returned was manageable.

Next steps
Our interviews with designers, experts and early implementors, and our observations at recruiting sites are now complete. Interviews with professionals returning results are ongoing, with nine interviews now complete, we anticipate needing to speak to another 10-15 professionals to ensure we capture a broad range of experiences, result types and specialties. From December 2026 we will be reaching out to interview the professionals involved in delivering the Generation Study, including the early implementors, to explore changes over time and key challenges for routine implementation. 
 
[bookmark: _Hlk216769230]Study 2 - Impact, experiences and attitudes of parents
[bookmark: _Hlk216180980]A survey, with a subset of follow-up interviews is being conducted with parents who are taking part in the Generation Study. Surveys are circulated three months following receipt of gNBS results to assess acceptability, experience, attitudes, quality of life and impact (positive and negative).  The survey comprises validated health-related and non-health-related quality of life measures (parent-child relationships, parent anxiety, decisional regret, personal utility of genomic results) as well as bespoke questions to assess out-of-pocket expenses and satisfaction with the process of receiving results. The interview topic guide explores decision-making processes, reasons for consenting, concerns around gNBS, emotional and practical impacts of receiving results and general reflections on gNBS. 

[bookmark: _Hlk216769255]A preliminary analysis of responses to date has been conducted, with findings reported in Study 2 and Study 6. The analysis includes surveys completed by 233 parents who received a no condition suspected result and eight parents with a condition confirmed result. 

[bookmark: _Hlk216769272][bookmark: _Hlk216769306]Survey findings around experiences and attitudes indicate high satisfaction and low decisional regret for parents with a no condition suspected or condition confirmed result. Nearly all respondents with a no condition suspected result felt well-informed, satisfied with result delivery, and would recommend the additional testing offered in the Generation Study to other parents-to-be. Across the eight parents with a condition confirmed result, five reported that they were satisfied with the way the initial results were returned and seven reported being satisfied with the overall process from consent to receiving further results. Six reported that they would recommend the additional testing offered through the Generation Study to other parents-to-be and two were not sure. Almost all parents had shared or planned to share their results with partners and family.

[bookmark: _Hlk216769341]Findings from follow-up interviews have been synthesised from 36 interviews with parents who received a no condition suspected result and two interviews with parents who received a condition confirmed result. Interviews explored the acceptability, experiences, attitudes and perceived impact of gNBS.   

Findings from the interviews with parents with a no condition suspected result fell within four themes:
Theme 1. Experience of participating in the Generation study
· Information and recruitment: Parents learned about the study through posters, flyers, QR codes, and discussions with midwives or research staff during routine care. Timing of first finding out about the Generation Study varied, and while most participants were happy with the timing, some participants felt this came too late in pregnancy.
· Consent process: Generally described as clear, supportive, and voluntary, with opportunities to ask questions. Participants generally felt they had enough information to make a considered choice. Some struggled to recall details, especially if when approached during stressful periods such as hospital admission or time of delivery.
· Sample collection: Cord blood sampling was valued as it was non-invasive and convenient, though logistical issues occasionally led to missed samples and the need to have bloodspot sample collection as an alternative. Positive experiences of sample collection were linked to staff being familiar with the Generation Study and its procedures.
· Receiving results: Communication of no condition suspected results by email or letter was felt to be appropriate. Participants generally found the explanation of their results clear, well-structured, and easy to understand. Some desired more technical detail.

Theme 2. Attitudes to participation in the Generation Study
· Motivation to participate: Motivations included early detection, giving the child the best start, and altruism. Parents saw participation as beneficial for both their family and wider research.
· Partner Involvement: Most participants described joint decision making with their partner to take part in the Generation Study. In some cases partner involvement was minimal or they were not consulted.
· Reasons to hesitate or decline: Possible reasons to decline centred on any potential invasiveness or physical risk to the baby, alongside anxieties about data protection, confidentiality, and anonymity. Many parents reported no barriers.
· Understanding of data handling: Participants were aware of storage timelines, anonymisation, and security measures. Most parents expressed confidence in the safeguards in place for data protection.

Suggestions for improvements
Although most parents were happy with the current Generation Study processes, some parents made suggestions to improve participant experiences:
· Procedural timing: Introduce gNBS earlier in pregnancy, for example at the booking appointment alongside routine screening.
· Communication and staff awareness: Ensure staff are confident and informed.
· Visibility and awareness: Move beyond posters and flyers to increase proactive, face-to-face engagement.
· Accessibility and messaging: Provide multilingual materials and clearer, jargon-free messaging.
· Format and content: Shift toward paper-free processes, offer more detail on sampling options, conditions tested for and statistical risks.
· Delivery of results: Maintain email/letter for no condition suspected results but use personalised contact (e.g., phone call) for positive findings.

Theme 3. Acceptability of the Generation Study
· Relationship between gNBS and the bloodspot test: Views included support for offering both the bloodspot test and gNBS, preferences for gNBS as sampling requires a less invasive alternative for the baby and the scope of the test is broader, and continued endorsement of bloodspot testing for its established value.
· Views on the Generation Study: Parents expressed strong support for the Generation Study, describing it as reassuring, valuable, and well-organised. Participants highlighted the acceptability of cord blood sampling as a less intrusive method than a bloodspot sample, and the importance of the knowledge gained for feeling connected to care and better prepared for their child’s future health.  
· Views on making gNBS routine: Parents expressed strong support for gNBS becoming part of routine newborn screening, highlighting:
· Benefits for parents: reassurance, early insight, reduced reliance on private testing.
· Benefits for healthcare: early intervention, improved population health, potential cost savings.
· Benefits for research: advancing understanding of rare conditions.
Some parents highlighted the need for parental choice and opt-out options, especially
regarding data privacy.
· Overall experience: Parents’ experiences of participating in the Generation Study were largely positive, with many highlighting the emotional benefits and practical ease of taking part. The results provided reassurance and reduced anxiety about their child’s health, particularly for first-time parents or those with prior concerns.

Theme 4. Impact on wellbeing
· Result expected: Most anticipated their no condition suspected result, often based on family history or prior screening, which provided confidence and reduced anxiety.  
· What the no condition suspected result means for their baby’s health : Parents’ interpretations of gNBS screening highlighted an understanding of its defined scope, recognising both its reassuring value and its limitations, testing is not exhaustive. 
· Implications for future health: For many parents, the no condition suspected result provided peace of mind and a sense of a healthy start, while others acknowledged that future conditions could still arise, viewing the results as one helpful layer of information rather than a definitive guarantee.

Additional preliminary insights were identified from the interviews with two parents who received a condition confirmed result.
Theme 1. Emotional impact and adjustment following the result​
· Initial reaction: Both families experienced emotional distress upon receiving the diagnosis.
· Adjustment over time: Feelings evolved into acceptance and gratitude for early knowledge, enabling preparation and planning.

Theme 2. Communication and coordination of result delivery
· [bookmark: _Hlk216769729]The two families had differing experiences around the return of results. One family faced delays in receiving their result which added to their distress. They also reported that they would have preferred the first contact about their results to have been made by the Generation Study team. The other family felt that communication was prompt and appropriate and valued continuity of care from the same clinician.

Theme 3. Value of early diagnosis and clinical management
· Both families expressed gratitude for early identification of the condition, which enabled timely treatment, monitoring, and access to specialist care.
· Early diagnosis provided reassurance and allowed families to prepare emotionally and practically.

Theme 4. Gaps in emotional support and information after diagnosis
· [bookmark: _Hlk216769776]Parents felt supported by clinical teams but reported gaps in signposting to emotional support or peer networks.

Next Steps
We are aiming to have surveys completed by around 500 parents who are taking part in the Generation Study. To date, 233 parents with a no condition suspected result have completed a survey, recruitment is ongoing to ensure we hear the views and experiences of parents from a wide range of backgrounds. We will also continue to invite all parents with a condition confirmed, false positive, uncertain or false negative result to complete a survey or interview. We will be inviting all parents who complete a survey to complete a second survey after 12 months so that we can understand experiences of taking part in the Generation Study over a longer time period.

Study 3 - Gathering wider professional viewpoints about the Generation Study and gNBS implementation
A survey with staff delivering the Generation Study and professionals from a range of relevant backgrounds across England has been developed to examine the wider workforces’ experiences and attitudes to the use of gNBS. The survey opened to NHS professionals on 14 November 2025 and we anticipate closing the survey on 31 January 2026. The survey is being disseminated through NHS Trusts delivering the Generation Study, as well as professional bodies, professional networks, conferences and social media. 

Next Steps
Analysis of survey findings will be conducted in Spring 2026.

Study 4 - Views of the rare disease community
An online survey (conducted between October-December 2024) and follow-up interviews explored the views of representatives from rare disease support groups to determine attitudes to gNBS, including positive and negative impacts as well as unintended consequences on parents and the rare disease community more broadly. We received 59 eligible survey responses (response rate 20%) and 20 in-depth follow-up interviews have been conducted. Survey respondents included representatives of organisations who support conditions included in the Generation Study (47%) as well as representatives of organisations who support conditions not included in the Generation Study (42%) and some who were not sure (11%). Results from the survey indicate variation in the level of knowledge the support organisations have about how the pilot will be carried out, including understanding how conditions were selected. There were varying levels of involvement by support groups in the development of the Generation Study. The highest level of involvement was being consulted on the ‘Condition Information Sheets’ for parents of a baby with a suspected condition (39%). Only 7% of respondents felt that they had had a lot of involvement in designing the Generation Study and 20% agreed or agreed strongly that they had had as much involvement as they wanted. About two thirds of respondents (66%) did not know that Genomics England runs a service desk (phone and email helpline) for information about the Generation Study. For 49% it was extremely or very important to the function of their organisation to be well informed about the Generation Study. Just over half the organisations (54%) felt very or somewhat prepared to support someone who contacts them about the Generation Study and 48% felt that responsibility for provision of information should sit equally between NHS England / Genomics England and support organisations. Respondents’ assessments of the benefits of gNBS outweighed their view of the potential risks - 85% felt that the benefits greatly outweighed the risks.

Next Steps
Analysis of survey and interview findings are now complete. A Genetic Alliance UK led report on the findings is being prepared.  


Study 5 - Public views
We will conduct a public survey with new mothers not invited into the Generation Study to explore their views around the acceptability of gNBS. Questions will be informed by the survey and interview findings from Study 2. The survey will be developed and circulated in Summer 2026.

Study 6 – Health economic evaluation
A decision model is being developed by Genomics England to evaluate the cost-effectiveness of a national gNBS programme compared with the current NBS programme, incorporating test costs, healthcare resource use, health-related outcomes, and non-health-related outcomes. Study 6 is estimating key parameters for this model. 

A time-driven activity-based micro-costing approach was used to estimate the total cost of gNBS from a healthcare provider perspective. Data sources included staff interviews, on-site observations, and analysis of study documents, with cost inputs for labour, consumables, and equipment derived from national salary scales, procurement orders, and manufacturer price lists. The cost of the existing NBS programme was also assessed. The total cost of gNBS was estimated at £1,208 per newborn, with sequencing representing 58% of total costs, largely due to consumables. If research-specific recruitment and consent activities were excluded from the micro-costing analysis to reflect the delivery of gNBS as part of routine clinical care, the total cost of gNBS would be reduced by 20% to £963.

Generation Study participant records were linked with Hospital Episode Statistics (HES) to assess secondary healthcare resource use and costs. HES data included admitted patient care, outpatient, and critical care. Healthcare Resource Groups (HRGs) were assigned to each episode or appointment to enable costing, using the HRG Reference Costs AutoGrouper. Descriptive statistics summarised healthcare utilisation and costs. For the initial HES dataset, the analysis cohort included 4,467 participants. Inpatient episodes were primarily birth-related, while outpatient encounters largely involved assessments of unspecified conditions. Critical care episodes could not be assigned HRG codes due to missing mandatory variables; Genomics England are aware of this issue and will resolve the problem in subsequent HES data updates. The average hospital activity rates per person-month were 0.40 inpatient episodes (95% CI: 0.39–0.41), with no difference between screening outcomes. Participants with condition confirmed outcomes had more critical care episodes and outpatient visits than those without suspected conditions, averaging 0.23 critical care episodes and 0.80 outpatient visits per person-month, compared with 0.08 critical care episodes and 0.21 outpatient visits per person-month in the no condition suspected group. Mean monthly inpatient and outpatient costs were higher for participants with condition confirmed than for those with no condition suspected, with inpatient costs estimated at £735 (SD = £821) versus £577 (SD = £1,205) per month and outpatient costs averaging £77 (SD = £47) versus £48 (SD = £28) per month. A proportion of hospital activity, including 48.5% of inpatient HRGs and 2.6% of outpatient HRGs, were classified as zero-cost according to National Cost Collection Guidance.

The parent survey from Study 2 included bespoke out-of-pocket cost questions and validated measures of health-related and non-health-related quality of life. Additional data from the Generation Study survey at the time parents’ consent to the study was also assessed. The analysis to date has been descriptive. 

Newborns had very low use of healthcare across primary, secondary and private settings, with many parents reporting no appointments and only modest out-of-pocket spending. Impacts on work and leisure were common, particularly reduced productivity and leisure time. Interim results should be interpreted cautiously given incomplete data and very small sample sizes in the condition confirmed subgroup.

Analysis of health-related and non-health-related outcomes indicated a mean EQ-5D-5L utility score at the time of consent of 0.90 (SD = 0.12). Similar results were observed in the follow-up survey from Study 2 of the Evaluation (mean = 0.90; SD = 0.13). Anxiety levels measured by GAD-7 were generally minimal at the time of consent (mean GAD-7 score = 3.59; SD = 4.65). However, in the follow-up survey, parents of newborns with a condition confirmed reported mild anxiety (mean score = 5.88; SD = 5.89) and more frequent difficulties with relaxing and feelings of fear compared to minimal anxiety for parents of newborns with no condition suspected (mean score = 3.35; SD = 4.52). The PedsQL Family Impact Module, administered to parents of newborns with CC, indicated a mean total score of 77.2 (SD = 15.4), a mean parent health-related quality of life summary score of 80.2 (SD = 15.8) and a mean family functioning summary score of 85.2 (SD = 16.9). EQ-TIPS assessments showed that newborns were generally reported as experiencing no problems or pain, except for the communication dimension, where 29% of parents of newborns with condition confirmed reported some difficulties compared with less than 1% of parents of newborns with no condition suspected. 

Next Steps
A manuscript is currently being drafted that will report the results of the micro-costing in a peer-reviewed journal. As this initial micro-costing analysis was conducted during the early implementation phase of the Generation Study, the analysis will be updated in early to mid-2027. This will allow identification of any efficiencies or changes in how the Generation Study is being conducted that could impact on the cost estimates. 
 
The final analysis of the HES data will be completed by March 2028. Analysis of out-of-pocket costs, health-related quality of life, and non-health outcomes will be undertaken following the end of recruitment for the surveys with parents conducted in Study 2.  

Finally, data collection for the healthcare professional survey (Study 3) is currently underway and will be used to inform the analysis of costs associated with implementing and scaling gNBS as a national service.

Study 7 – Clinical utility assessment
This study aimed to assess the impact of introducing gNBS on health outcomes, using longitudinal hospital data that were linked to the Generation Study. In a series of cohort studies, we compared the characteristics and health service use – hospital admissions and outpatient appointments – of children who had: (A) a suspected gNBS condition (tested positive); (B) a confirmed gNBS condition; (C) similar conditions that were diagnosed through routine clinical practice nationally. We also compared health service use between: (D) children in the Generation Study with no condition suspected (tested negative), and (E) children without gNBS-similar conditions from the national cohort, representative of the general population in England. 

The Generation Study cohort included 18,533 children born from April 2024 to October 2025, of whom 65 (0.4%) and 26 (0.1%) had a suspected and confirmed gNBS condition respectively. At the time of reporting, longitudinal hospital data were available for 4,353 children born before April 2025, of which 19 (0.4%) had a confirmed gNBS condition. Out of 548,526 children in the national cohort born from April 2022 to March 2023, 3,963 (0.7%) had been diagnosed with gNBS-similar conditions within the first year of life.

There were notable differences in ethnic and geographical distributions between the Generation Study and the national cohort. There were proportionally more children in the Generation Study who were of Asian (14.7%) and Mixed (14.3%) ethnicities, and 50.5% were from the West Midlands and London combined; the corresponding percentages for the national cohort were 13.2%, 6.7% and 25.0% respectively.

Preliminary results based on data available to date showed that compared to children with gNBS-similar conditions in the national cohort, children with confirmed gNBS conditions in the Generation Study had 4 times lower rates of hospital admissions but 2 times higher rates of outpatient appointments up to age one. Those with no suspected gNBS conditions had up to 2 times higher admission rates and 4 times higher outpatient appointment rates compared with their peers without gNBS-similar conditions in the national cohort. These findings are expected to change with longer periods of follow-up and more children being recruited over time.

Due to the relatively low numbers of children with suspected or confirmed conditions in the Generation Study and limited longitudinal data presently, the investigation of other health outcomes and the wider impact of expanding gNBS nationally will form part of future work.

Next Steps
Our final analysis will include all babies in the Generation Study and will be complete by March 2028.
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