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[bookmark: _Toc213071911]Introduction
Genomic sequencing technology has fundamentally changed how the NHS diagnoses and treats disease. Genomic sequencing reads the complete genetic code of patients, identifying changes that cause inherited conditions, cancers, and rare diseases. The UK launched its 100,000 Genomes Project in 2012, making it the first country to sequence whole genomes within the NHS (Health, 2018).
This report evaluates how genomic sequencing has transformed the health and social care workforce, service delivery, patient experiences, and communities across the UK over the last decade. It is important to understand that genomic sequencing moved from laboratory research into routine clinical practice between 2015 and 2025. The technology has created new jobs, changed existing roles, and fundamentally altered how clinicians diagnose patients. However, this transformation has created significant challenges. The workforce lacks sufficient trained professionals, service delivery models are inconsistent across regions and patients face uncertainty about their genetic information. Access inequalities persist, meaning some communities may not benefit equally from genomic medicine. The analysis will demonstrate that genomic sequencing represents both substantial progress and unresolved problems in NHS modernisation. This report is organised into sections that evaluate workforce development, service delivery, patient experience and community impact. Understanding these developments is crucial for guiding NHS policy and ensuring that genomic medicine benefits everybody.
[bookmark: _Toc211282804][bookmark: _Toc213071912]The Technology: Genomic Sequencing
[bookmark: _Toc211282805]Genomic sequencing decodes a person's entire DNA blueprint. Unlike traditional genetic testing, which examines single genes, genomic sequencing identifies thousands of genetic variations simultaneously (CDC, 2024). Individuals with rare genetic disorders, cancer, certain infectious diseases and other conditions can now receive genome sequencing through the NHS. A patient provides a blood or saliva sample, DNA is extracted in Laboratories and sequenced using advanced genomic technologies. Bioinformaticians analyse the raw data, clinicians interpret findings and communicate results to patients. The goal of the 100,000 Genomes Project was to analyse 100,000 genomes from cancer patients and NHS patients with uncommon disorders and their relatives. (Samuel and Farsides, 2017). This project established the infrastructure, trained personnel and set the standards that enable genomic sequencing today. You should recognise that this represents the most ambitious genomic medicine programme globally.
[bookmark: _Toc213071913]Impact on Workforce: Positive Outcome
Genomic sequencing has created new career pathways in the NHS. Between 2015 and 2025, the NHS employed an estimated 2,000 additional professionals with genomic expertise (England, 2024). These roles include genomic counsellors, genomic scientists and clinical geneticists. People directly benefit from this specialisation because these professionals develop deeper expertise than generalist clinicians. Clinical geneticists work in multidisciplinary teams across cancer services, rare disease centres, and primary care. Previously, they spent most of their time in specialist genetic centres. Many work in oncology departments, assisting oncologists in interpreting tumour genomics and recommending targeted treatments. This integration ensures cancer patients access genomic insights without travelling to distant centres. 
Bioinformaticians have become essential, writing software, managing data and analysing genomic sequences. The NHS once had fewer than 100 bioinformaticians, but now dozens work in each genomic laboratory, enhancing data communications and transforming complex genomic information into actionable insights for patients. They bridge medicine and technology, supporting clinical decisions. Genomic counsellors support patients before and after testing, explaining genetic information in plain language and helping patients make sense of their results (Hayward et al., 2021). Until recently, this role has been essential, ensuring patients receive professionals who meet both their psychological and informational requirements. Nevertheless, despite these developments, there are still issues with guaranteeing consistent access to genomic knowledge throughout all NHS regions, which could result in variations in patient results.
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Despite job creation, significant workforce problems persist. The NHS faces a critical shortage of trained genomic professionals. This shortage worsens diagnostic delays across multiple NHS services, which you may experience through delayed test results and limited access to specialist consultation. (Friedrich et al., 2024). Existing clinical geneticists report burnout, as demand for genetic services has increased rapidly and clinicians now manage larger caseloads. Throughout their careers, a sizable portion of genetic counsellors serve as students' supervisors and research shows they are more likely to experience compassion fatigue. As a result, you may wait longer for appointments and receive less time during consultations because clinicians are overwhelmed (Allsbrook et al., 2016). Additionally, many consultant physicians, district nurses and GPs lack understanding of when to refer patients for genomic testing and often do not know what conditions genomic sequencing can diagnose (Truong et al., 2021). This means people may miss out on genomic testing because their doctor lacks the necessary knowledge, highlighting a fundamental education gap in the NHS. Genomic medicine education varies between regions as some universities integrate it into medical curricula, while others offer minimal teaching. Collectively, these workforce pressures threaten the sustainability of genomic healthcare in the NHS.
[bookmark: _Toc213071915]Impact on Service Delivery: Before and After Genomic Sequencing
Service delivery for patients with genetic conditions has changed fundamentally. Before, genetic testing could take months or years and created uncertainty for patients and families (Health, 2025). By shifting healthcare delivery from hospitals to community-based settings, the Strategy for Change has improved access to vital DNA testing. Clinicians ordered gene tests based on clinical suspicion, and if a test proved negative, they would sequence another gene. Patients frequently encountered multiple rounds of testing and repeated consultations. Now, genomic sequencing can test hundreds of genes at once. A patient with a rare disease provides one blood sample, which bioinformaticians sequence in a single process, giving faster answers for families (National Human Genome Research Institute, 2023). This approach cuts diagnostic delays and makes rare disease services more efficient. The National Rare Disease Network uses sequencing as a first-tier test. In the past, children had to see multiple specialists for years. Today, the pathway is simplified and patients receive a diagnosis within months, lifting the emotional burden.
 Between 2015 and 2025, the NHS moved from treating all cancers of one type identically to personalised treatment based on genomic analysis (Health, 2025b). An oncologist previously treated all lung cancer patients with the same chemotherapy regimen. Now, genomic sequencing identifies mutations in the patient tumour, and the oncologist prescribes targeted therapy attacking the cancer mutation. As a result, patients experience better outcomes because the treatment matches the cancer's biology. These changes demonstrate how integrating genomics into routine care enhances efficiency and patient satisfaction. However, an individual’s genomic test results may reveal information about relatives who did not consent to genetic testing. A mother may discover she carries a breast cancer susceptibility mutation through a relative’s results that she may not want this knowledge. This creates family conflict because one person’s test result can impose genetic information on unaware relatives without consent.

[bookmark: _Toc213071916]Impact on Patient: Experience Perception
Genomic sequencing has transformed patient outcomes for specific groups, particularly those with undiagnosed rare diseases. Patients finally receive explanations for their symptoms. A child with unexplained developmental delay and seizures undergoes genomic sequencing, identifying a specific genetic mutation causing CDKL5 deficiency. Families finally understand why their child has these symptoms (McDermott et al., 2021). This knowledge enables access to support services, connection with other families and informed planning. Previously, patients endured years of uncertainty and multiple hospital visits providing no answers. Patients are frequently empowered to choose lifestyle and health options such as preventive therapies when aware of the genetic background. Cancer patients perceive improved care through genomic-guided treatment. Oncologists explain that genomic analysis of breast cancer identifies an HER2 mutation. Patients receive trastuzumab, a targeted therapy alongside chemotherapy, experiencing fewer side effects than standard chemotherapy alone. As a result, prognosis improves substantially. Patients can make educated decisions and prevent needless procedures by using genomic information to lead them to the best therapy. A key component of precision oncology's development is genomic profiling. Together, genomics, gene editing and artificial intelligence make it possible to deliver personalised, effective and inclusive cancer care, improving patients’ lives (Mohamad Jamalinia and Ralf Weiskirchen, 2025).
Patients also face significant uncertainties and anxieties. However, genomic testing reveals genetic variants of uncertain significance. Test results may show a mutation in a cancer vulnerability gene, but scientists do not fully understand what this means for future health outcomes (Makhnoon, Shirts and Bowen, 2019). Patients often experience anxiety because they carry genetic information with unclear implications. In addition, they may be uncertain about whether to share these results with family members. Incidental findings can create ethical dilemmas. A genomic test may search for causes of cancer, but bioinformaticians might discover an unrelated genetic mutation associated with early-onset dementia. Patients may not have requested information about dementia risk, yet they now possess this knowledge. As a result, some individuals struggle with whether this unexpected information should influence their life plans. They may also be uncertain about whether to inform their children, who may have inherited the mutation. Genomic data is vulnerable to misuse, as it reveals information about ancestry, disease exposure and family relationships. This raises concerns about genetic discrimination in employment or insurance, particularly if employers’ access genomic data and discriminate based on hereditary diseases. Also, many patients remain uncertain about data security within NHS systems (Clayton et al., 2019). The mental implication of genomic testing varies, some patients report profound relief after receiving a diagnosis following years of investigation, while others experience distress upon learning they carry disease-causing mutations. Genetic testing can also affect family dynamics, with some families reporting improved relationships as testing explains long-standing health problems, while others face conflict when results reveal unexpected paternity or health risks in relatives who did not consent.
[bookmark: _Toc211282809][bookmark: _Toc213071917]Impact on Communities: Benefits, Challenges, and Inequalities
Genomic sequencing benefits communities by enabling earlier disease prevention and family support. Families with hereditary cancer syndromes learn their genetic status through proband testing (Schmidlen et al. 2022). Relatives can then access testing and those carrying mutations can increase screening and undergo preventive treatments such as risk-reducing surgery. Communities see reduced cancer mortality as family members make informed prevention decisions. Rare disease communities have mobilised around genomic sequencing. Patients with the same rare genetic diagnosis can connect globally via digital platforms sharing knowledge about living with their condition. Rare disease organisations incorporate genomic data into research partnerships with universities and pharmaceutical companies allowing patients to contribute to treatment development. Communities previously isolated by rarity now collaborate internationally. In rural areas community organisations raise awareness of hereditary illnesses and hold seminars where families exchange stories, discover resources and strengthen connections.
Public health benefits emerge through epidemiological insights. Genomic data identifies common genetic variants associated with common diseases like type 2 diabetes and cardiovascular disease. Public health teams use this knowledge to target prevention services (Zhang et al., 2018). As a result, individuals may access personalised prevention recommendations based on their genomic risk profiles. Community-level interventions become more effective because they reflect genomic disease understanding. However, genomic sequencing has deepened community inequalities. Specialist genomic services are concentrated in major cities and teaching hospital hubs. Rural and remote communities lack local genomic services. Patients may have to travel long distances for genetic consultation and testing, they may miss work appointments and experience additional travel-related costs. Communities in deprived areas access genomic services less frequently because their GPs lack awareness and confidence in ordering genomic tests.
Furthermore, ethnic representation in genomic databases is severely limited, as most genomic research involved white European populations, so individuals from ethnic minority backgrounds may have genetic variation underrepresented and variants misinterpreted (Landry et al., 2018). This creates healthcare disparities where genomic medicine benefits white populations more than ethnic minorities. Patients from minority communities rarely participate in designing genomic testing pathways or interpreting results. Patient advisory groups exist in some regions but lack real influence. Communities affected by specific rare diseases have greater input than those with common diseases, representing inconsistent co-production across genomic services. Family involvement can create tensions, because an individual’s genomic test results may reveal information about relatives who did not consent. For example, a mother may discover she carries a breast cancer vulnerability mutation through a relative’s results therefore, creating family conflict as one person’s test result-imposed information on relatives without consent.
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Genomic sequencing has substantially transformed UK health and social care over the last decade. The technology has created new career opportunities and enabled precision diagnosis and treatment for many patients. Patients benefit from faster diagnosis of rare diseases, personalised cancer treatment and family-based prevention strategies. However, critical problems limit the technology's impact. The workforce lacks sufficient trained professionals, creating delays and inequitable access. Service delivery remains fragmented across regions. Patients face uncertainty about incidental findings and experience privacy anxiety. Communities face deepening inequalities in genomic service access and inadequate ethnic representation in genomic research. Genomic sequencing represents incomplete modernisation of NHS health and social care. The technology works effectively, but implementation has failed to ensure equitable access, workforce training and integrated service delivery. The NHS requires sustained investment in workforce development, standardised service pathways and genuine co-production with patient communities. Addressing current implementation failures is essential to ensure all patients benefit equally from genomic medicine.
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