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Clinical Decision Support: Opportunities, Risks and Real-World Implementation in NHS Primary Care for the Management of Chronic Obstructive Pulmonary Disease
Introduction
Chronic Obstructive Pulmonary Disease (COPD) is a common long‑term condition largely managed in primary care, involving complex decisions about diagnosis, monitoring, and polypharmacy. GPs and clinical specialists conduct routine reviews, but limited consultation time and evolving guidelines can lead to suboptimal treatment adjustments (Palvia et al., 2024). Patients may remain on inappropriate inhalers or miss essential non‑pharmacological support, contributing to poor symptom control and exacerbations. Medication optimisation is a key process needing improvement, yet current practice relies on clinician memory and paper guidelines, creating unwarranted variation (Shatto, Stickland and Soril, 2024).  
A digital clinical decision‑support (CDS) tool integrated into workflow could enhance this process by providing real‑time, patient‑specific recommendations. It would analyse symptoms, spirometry, comorbidities, and medications to suggest evidence‑based actions flagging inhaler changes, identifying misdiagnosis, or prompting neglected care tasks (NICE, 2026). By bridging the gap between guidelines and practice, such tools could make COPD management more consistent, safe, and personalised.  
NHS England’s digital transformation strategy positions CDS systems as enablers of equitable, evidence‑based decisions that reduce errors and variation (NHS England, 2023a). A COPD medication‑optimisation tool aligns with this vision, supporting clinicians to deliver guideline‑recommended care reliably. Ultimately, better decision‑making at the point of care should improve patient experience by reducing misdiagnosis, optimising treatment, and proactively managing risk. The following sections review evidence for CDS in chronic disease, explore implementation challenges in NHS primary care, and outline an evaluation framework for a digital COPD CDS tool.
Evidence Review
CDS systems in healthcare range from simple alerts or calculators to sophisticated, AI-driven consultation assistants. With the support of Cluade.ai, in January 2026 writer conducted a literature search to review and critique existing evidence on decision support in chronic disease management, focusing on primary care and analogous domains. Peer-reviewed literature drawn from established databases (MEDLINE, EMBASE, Cochrane CENTRAL, and Scopus) covering the period up to 2025 was searched. Figure 1. illustrates the search and selection process in a PRISMA 2020 flow diagram, showing the number of records identified, screened, and included in this review for further exploration. Key inclusion criteria were studies of CDS interventions vs. usual care targeting chronic diseases in primary care or similar settings, with outcomes on clinician performance, patient health, or process measures were considered.
Figure 1. A PRISMA 2020 flow of literature search selection process of primary care CDS interventions vs usual care targeting chronic diseases. 
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To support this appraisal, key outcomes were assessed using GRADE domains (Ryan and Hill, 2016). This acknowledging the risk of bias (such as non-randomised designs, contamination and incomplete outcome data), inconsistency (heterogeneous interventions, settings and effect sizes), indirectness (CDS often targeted broader respiratory care or mixed chronic disease populations with outcomes frequently proxied by guideline adherence rather than clinical endpoints), imprecision (small samples, short follow-up and wide confidence intervals), and publication bias (selective reporting of positive process outcomes). Evidence quality was downgraded where CDS was not tightly integrated into UK clinical workflows, where comparator ‘usual care’ included concurrent improvement initiatives, and where outcome attribution was unclear. Where higher-quality designs (such as cluster trials) demonstrated consistent effects on prescribing processes with plausible mechanisms and adequate follow-up, confidence was retained or upgraded for those process outcomes, while remaining cautious of distal clinical outcomes influenced by multiple cofounders (comorbidity, adherence, smoking status, socioeconomic factors and service access).
Overall confidence in the evidence was highest for process outcomes such as improved guideline-concordant prescribing (including reduction in clearly inappropriate inhaled therapy patterns), improved completeness or quality of COPD reviews (documentation of key elements), and improved delivery of recommended checks/actions (such as inhaler technique review prompts). These confidence indicators are closer to the CDS mechanism, measured more consistently, and show more repeatable effects across studies. Confidence was moderate for service outcomes such as medication review frequency, referral patterns, and clinician workflow measures (time and perceived workload), because results vary by implementation quality and baseline digital maturity, and measurement is often observational or self-reported. Confidence was low for patient-level clinical outcomes exacerbation rates, admissions, mortality, and sustained quality-of-life improvement because follow-up is frequently short, sample sizes are underpowered for these endpoints, and outcomes were strongly mediated by adherence, multimorbidity, smoking cessation, pulmonary rehabilitation access and wider system factors; thus making attribution to CDS alone uncertain. Equity effects and unintended harms (like alert fatigue and over-standardisation) are also low confidence due to limited reporting and inconsistent subgroup analysis.
The 52 studies included in the final synthesis suggest that a well-designed CDS tools can improve adherence to best practices in chronic disease care. There are notable concerns with the use of CDS tools; however, in general these systems show to positively affect clinician behaviour by improving adherence to clinical guidelines. For instance, in type 2 diabetes and hypertension management, computerised alerts and reminders have led to better risk factor control. One cluster-randomised trial in U.S. primary care found that clinics using CDS systems achieved improved glycaemic control and lower LDL cholesterol levels in diabetic patients compared to usual care (Shi et al., 2022). Another study by Kharbanda et al. (2018) reported a significantly higher percentage of hypertensive patients achieving blood pressure targets when clinicians received decision support prompts, versus controls. These examples from analogous chronic conditions demonstrate how embedding digital evidence-based logic into routine visits can yield measurable improvements in intermediate clinical outcomes.
The impact on outcomes such as hospitalisations or mortality is harder to establish. Asmar et al. (2021) systematic review of CDS for chronic disease found inconclusive evidence for improvements in patient‑reported or clinical outcomes. While process measures improved, evidence for disease control or quality of life was mixed and affected by methodological bias and variation in CDS design. Notably, none of the trials focused on COPD, leaving a gap only now beginning to be addressed. A Norwegian RCT of a digital COPD CDS tool showed promising results (Vijayakumar et al., 2021). GPs using the tool demonstrated more accurate COPD diagnoses and better adherence to recommended non‑pharmacological interventions. Although one‑time use did not significantly change prescribing, it helped identify patients with normal spirometry or asthma rather than COPD and reinforced guideline‑based counselling. Many GPs continued using the tool afterwards, rating it highly, suggesting even early‑generation CDS can enhance diagnostic accuracy and care quality.

Across this review, the large‑scale English service evaluation by Chakrabarti et al. (2025) provides the strongest evidence for CDS in COPD management. The study deployed an intelligent Computer‑Guided Consultation (CGC) system across 254 NHS practices for annual COPD reviews, covering more than 5,200 patients, and showed substantial improvements in care processes and guideline adherence. A major finding was the correction of misdiagnoses, the CGC cross‑checked spirometry against GOLD (2023) criteria and flagged 21.1% of patients on COPD registers as not meeting diagnostic thresholds. These individuals typically younger and more often female were reassessed, relieved of an incorrect diagnosis, and referred appropriately. This aligns with UK audits such as Tibble, Iglesias and Chung (2025), which report misdiagnosis rates of 20% or more when spirometry is absent or misinterpreted. By improving diagnostic accuracy, the CDS decision aid reduces unnecessary COPD treatment and helps identify alternative causes such as heart failure.
It is worth noting that in patients with confirmed COPD, the CGC tool systematically screened for complications and comorbid conditions. It generated cardiac alerts in 7% of cases, detecting previously unrecognised signs of cardiac disease and advising further cardiac investigation. It also highlighted patients with features suggestive of bronchiectasis of whom 90% had not been diagnosed previously. By prompting consideration of comorbidities like heart failure or bronchiectasis, the decision support ensured holistic assessment beyond the lungs. This is critical since guidelines emphasize recognising and treating comorbidities in COPD as part of high-quality care (NICE, 2026).
Chakrabarti et al. (2025) also found that the CGC significantly boosted delivery of key non-drug interventions. Notably, 5% of patients were on inhaled corticosteroid (ICS) monotherapy, which is not recommended in the treatment of COPD. The tool prompted clinicians to stop ICS monotherapy; consequently, 75% of these patients had their treatment changed some switched to combined ICS inhalers or triple therapy, while others had steroids stopped in favour of bronchodilators. CDS intervention overall increased the uptake of both drug and non-drug guideline-based management and reduced care variation. This offers robust evidence that digital decision aids can put guideline algorithms into practice at scale, improving quality metrics across a whole patient population.
In summary, the evidence base, especially studies like the Vijayakumar et al. (2021) RCT based study and Chakrabarti et al. (2025) suggest that digital CDS in chronic disease management can yield significant benefits. These include more accurate diagnoses, better guideline adherence in treatments and preventative care. A review by Sunjaya, Ansari and Jenkins (2022) focusing on decision support for respiratory conditions similarly found that CDS system-based interventions for COPD, asthma, and heart failure led to reduced acute exacerbations, improved quality of life, and even reduced mortality in some studies contra to the reports of the Asmar et al. (2021) systemic review.
Sunjaya, Ansari and Jenkins (2022) also found that tools supporting diagnosis and pathway adherence showed benefits in primary care and outpatient settings. However, these positive trials were tightly controlled or had strong implementation support, limiting generalisability. Similarly pre‑2021 studies were less impactful overall, often lacking randomised designs and showing low clinician uptake (Velickovski et al., 2014; Yawn and Kim, 2018). Low usage consistently emerged as a major barrier, underscoring that effectiveness depends on both tool quality and real‑world adoption.  
Overall, evidence for CDS effectiveness is promising but inconsistent. More recent high‑quality post‑2021 RCTs provide moderate evidence that CDS improves process measures and intermediate outcomes. The grade of evidence for process improvement is high, with multiple RCTs and meta‑analyses showing clinicians are more likely to complete recommended tasks when prompted (Cuadros et al., 2024; Colin et al., 2025). Evidence for long‑term patient outcomes remains mixed due to heterogeneity, short follow‑ups, and risks of bias such as lack of blinding (Janjua et al., 2021; Haeussler et al., 2024; Dong et al., 2025). Publication bias is also likely, with unsuccessful implementations underreported.
There remains a notable gap in evidence for CDS systems in UK primary care, especially for conditions like COPD. Until recently (pre-2021), limited primary care RCTs on COPD decision support existed, with most evidence coming from North America, Scandinavia or hospitals, limiting NHS relevance. Many studies assess older rule-based systems, while evidence for newer AI-driven tools is lacking. Questions persist about their effects on patient-reported outcomes and long-term impacts such as mortality or cost savings. NHS pilot reports suggest benefits, but these are mostly anecdotal and lack the rigorous standards of controlled trials (Hurst, McMillan and Roberts, 2019). 
In terms of comparative effectiveness, it’s important to consider how digital CDS aids compare against other forms of decision support. Much of the literature found in this critical review indicate traditional methods such as disseminating paper guidelines or providing clinician education sessions were evident. Despite clear guidelines and training, these measures appear to have limited effectiveness in altering long-term clinical practice patterns. The continued gaps in COPD care over the years, even with established guidance, underscore this challenge (Siu and Gafni-Lachter, 2024).
Another approach is audit and feedback, periodically reviewing performance and giving clinicians advice. This can improve decision support to some extent, but it is retrospective and may not help in the moment of decision-making. Multidisciplinary team (MDT) meetings or specialist consultations are a form of human decision support often used for complex cases. Foy et al. (2020) suggest that a GP might discuss a difficult COPD patient in an MDT meeting to gain expert input. While valuable, this approach is resource-intensive and not available for every routine decision. By contrast, a digital tool offers point-of-care support for every patient, ensuring consistency and freeing specialist time for truly complex cases.
It is also useful to distinguish between clinician-facing decision support (the focus of this critical review) and patient-facing decision aids. NHS England (2024) uses the term ‘decision support tools’ to also refer to patient decision aids that support shared decision-making (Sutton et al., 2020). NHS England examples include pamphlets or apps that help patients weigh treatment options. These tools improve patient knowledge and involvement, but they serve a different purpose than clinician CDS systems. Dominate in the literature, the primary user is the clinician and the goal of the interventions is to benefit the patient. NHS England (2024) suggest some synergy here, for example a CDS could prompt use of a patient decision aid/COPD self-management booklet during the consultation.
Compared to non-digital aids such as paper checklists or flowcharts, digital systems offer key advantages in that they are dynamic, patient-specific, and can automatically pull in lab and medication data, performing calculations with speed and accuracy that outpace manual processes. Updates to digital tools can be rolled out centrally to ensure evidence remains current, whereas paper tools often lag guideline changes. However, a poorly designed CDS system may be less useful than a simple chart; irrelevant alerts can lead clinicians to ignore it, undermining trust. Thus, digital CDS systems only add value when thoughtfully designed and well-integrated. The literature indicates that the most effective decision support is seamlessly embedded in workflow, provides guidance at the right time, and avoids overwhelming users (Sutton et al., 2020). 
	
	
	



Table 1. Structured comparison of decision support approaches for COPD medication optimisation in NHS primary care
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	Decision support approach
	Primary user & purpose
	Timing in pathway
	Data dependence & personalisation
	Cognitive load on clinician
	Equity risks & inclusion considerations
	Safety risks & governance needs
	Cost & resource intensity
	Scalability & sustainability
	Best-fit use cases in COPD care

	Integrated clinician-facing CDS (Electronic Health Record embedded prompts/algorithms; structured COPD review + medication optimisation prompts)
	Clinician; standardise decisions and close guideline-practice gap
	Real-time, at point of decision (consultation/review)
	High (needs reliable spirometry, symptoms, meds, comorbidity) and can be highly patient-specific
	Medium when well-designed; high if alert-heavy/poorly timed
	Risk of disadvantaging multimorbidity/low health literacy if pathways are rigid; benefits if it improves consistent delivery of core care across deprived populations
	Alert fatigue, automation bias, unsafe recommendations if data poor/outdated; requires clinical safety case, version control, audit trails, override design
	Medium-High (integration, change management, training, vendor engagement)
	High if embedded and maintained; depends on content governance and ongoing optimisation
	Annual COPD reviews, inhaler optimisation, identifying ICS monotherapy, prompting non-pharm care, flagging misdiagnosis/comorbidity

	Audit & feedback (performance review with feedback to clinicians/teams)
	Clinicians/teams; improve practice patterns via reflection and benchmarking
	Retrospective (weekly/monthly/quarterly cycles)
	Medium (aggregated coding/process data; less patient-specific)
	Low-Medium (interpretation effort; not in-consultation)
	Can widen gaps if higher-capacity practices respond better; can narrow gaps if resourced and stratified by deprivation/demographics
	Low direct patient safety risk, but can drive “tick-box” behaviour; governance needed for data quality and fair interpretation
	Low-Medium (analytics + facilitation time)
	Medium-High; depends on data infrastructure and leadership
	Reducing unwarranted variation; improving documentation completeness; monitoring prescribing outliers

	MDT case discussion / specialist advice (respiratory, pharmacy, complex care)
	Clinicians; optimise complex decisions via expert input
	Episodic, triggered for complex cases
	Medium–High, but relies on summarised info rather than full structured data
	Medium–High (prep time, coordination) but reduces uncertainty for complex patients
	Access often unequal (capacity varies by PCN/ICB); may exclude patients less likely to be escalated/advocated for
	Generally safe; risk of delays or fragmented accountability; needs clear responsibility and documentation standards
	High (time, staffing, opportunity cost)
	Low-Medium; limited by workforce capacity
	Complex multimorbidity, frequent exacerbators, diagnostic uncertainty, refractory symptoms, high-risk polypharmacy

	Guideline dissemination / paper pathways / education sessions
	Clinicians; knowledge update and standard-setting
	Pre-consultation learning; not embedded in decision moment
	Low (general recommendations; limited patient specificity)
	Low at point-of-care; medium to keep up with updates
	Risks unequal uptake (time-poor clinicians, locums); may not address literacy/cultural barriers unless paired with patient-facing materials
	Low direct risk but may produce false assurance; risk of outdated guidance being used
	Low
	Medium; easy to distribute but harder to sustain behaviour change
	Baseline competence, shared standards, induction/training; supports (but rarely replaces) point-of-care support

	Patient decision aids / self-management tools (shared decision-making support)
	Patients + clinician; improve understanding, values alignment, adherence
	During/after consultation; supports ongoing management
	Low-Medium (some tailoring possible; often generic)
	Variable (can reduce clinician explanation load if well-designed; can add time if introduced poorly)
	Digital exclusion, language, health literacy; can improve equity if accessible formats and supported use are offered
	Low clinical risk; risk misinformation if not quality assured; needs content governance
	Low-Medium
	High if accessible and integrated into pathways
	Inhaler choices, smoking cessation, pulmonary rehab engagement, action plans, adherence support




Table 1. shows a structured comparison why integrated CDS is uniquely positioned to influence moment of care decisions at scale, but also why it carries a heavy socio-technical and safety governance burden. Conversely audit, feedback and guideline dissemination are lower-cost and safer but mainly operate outside the decision moment, limiting their ability to reduce in-consultation cognitive load and unwarranted variation in COPD medication optimisation.
In conclusion, this review of the evidence indicates a strong rationale for introducing digital CDS tools for COPD medication optimisation in NHS primary care. Such a tool is expected to improve guideline adherence and has the potential to improve patient outcomes provided it is adopted and used properly. There remain evidence gaps to be mindful of, particularly around long-term impact and how to best implement these tools in the complex environment of real-world primary care. These considerations underscore the importance of focusing not only on what the decision tool does, but how it will be introduced and sustained in practice.
Implementation Issues
Drawn from the literature, deploying a digital CDS system in NHS primary care for COPD management comes with a range of practical challenges and risks (Sutton et al., 2020). A robust implementation plan would be required to address technical, organisational, and human factors to ensure the tool achieves its intended benefits without causing new problems. 
For a successful and pragmatic implementation, a stepped-wedge cluster (Hemming et al., 2015) could be used, with GP practices (clusters) crossing over from usual care to the CDS at staggered time points (i.e. every 4 to 6 weeks) until all sites have implemented. This design is well suited to service change, and it is ethically acceptable because all practices ultimately receive the intervention, supports real-world rollout while controlling for secular trends, and enables within-practice comparisons. Routine data would be extracted monthly from the clinical system, with a short implementation settling period (i.e. 2 to 4 weeks) excluded from outcome analyses.
However, there are trade‑offs. A poorly designed or overly directive CDS implementation can depersonalise consultations, increase friction, or even create anxiety when alerts are discussed without clear explanation. Standardisation may disadvantage people with multimorbidity or low health literacy if pathways lack flexibility. To protect experience, CDS should deliver patient‑visible value, support clearer explanations and shared‑decision prompts, provide accessible medication information, and include safeguards that prioritise human judgement, so the net effect is more confident, consistent, compassionate COPD care not more bureaucracy.
Poorly integrated tools can disrupt workflow, especially when primary care clinicians already juggle multiple IT systems (Watson and Wilkinson, 2022). Excessive or irrelevant alerts risk alert fatigue, with some studies showing up to 95% of prompts ignored, thus undermining trust (Smart, 2018). CDS tools therefore need to surface only essential alerts at the right moment, minimise low‑priority prompts, and set trigger thresholds that are refined through clinician feedback. Seamless embedding within the existing Electronic Health Record (EHR), aligned with NHS England (2023a; 2023b; 2024) guidance, is crucial to reduce context switching.
As Siu and Gafni‑Lachter (2024) note, tools are only effective if adopted. Digital literacy and openness vary across primary care, making early stakeholder involvement essential. GPs, nurses, and pharmacists should co‑design the system to ensure usability, supported by clinical champions and leadership buy‑in. Training should be accessible demos, videos, reference guides with protected time and patient co‑design (Health Innovation Yorkshire & Humber, 2024). Balancing algorithmic support with clinician autonomy prevents over‑reliance, while ongoing support and responsive feedback loops help maintain trust and ensure the tool enhances, rather than hinders, staff and patient engagement.
Technical limitations in NHS primary care IT, such as the predominant use of EMIS and SystemOne EHR systems, necessitate that the CDS tool is compatible and effectively integrated. Achieving two-way data integration is a complex yet essential for extracting patient information and recording recommendations within EHRs. Collaboration with EHR vendors and NHS Digital will be recommended to adhere to interoperability standards, leveraging FHIR or MIQUEST protocols where appropriate (NHS England, 2025a). Ensuring patient data security remains paramount by complying with NHS and GDPR requirements, Caldicott principles, and maintaining encrypted data transmission. Role-based access limits data visibility to authorised staff and involving the information governance lead early would help create established data sharing agreements that reduce privacy risks (NHS Digital, 2022).
CDS tools risk becoming outdated or misaligned with current evidence, potentially leading to inappropriate recommendations. COPD treatment guidelines from GOLD (2023) and NICE (2026) are periodically revised, so governance processes are essential to ensure the tool’s knowledge base stays current. Establishing a clinical advisory group of GPs, respiratory specialists, and pharmacists to oversee content, reviewing guideline changes at least annually or promptly after major updates would support regular updates. The tool’s algorithms and reference ranges would require to be transparent and version controlled. Once live, the CDS system would need to monitor performance data i.e. if an alert is rarely triggered or frequently overridden, the advisory group can review and amend. By embedding the CDS in the organisation’s clinical governance framework, ongoing quality improvement would minimise the risk of outdated or incorrect suggestions impacting patient safety (Wright et al., 2011). 
The regulatory approach depends on whether the CDS provides informational support or generates treatment recommendations. An informational CDS drawing on GOLD (2023) and NICE (2026) standards, presenting structured COPD review checklists, highlighting spirometry/symptom data, and prompting clinicians without producing patient‑specific recommendations is usually governed through organisational clinical risk management and information governance. This includes usability testing, configuration control, audit trails, and a local clinical safety case aligned to NHS standards (hazard logs, risk controls, testing evidence and Clinical Safety Officer sign‑off). A recommendation‑generating CDS (i.e. suggesting escalation/de‑escalation, flagging ICS step‑down, or producing prescribing recommendations) carries greater regulatory and safety obligations because it directly influences decisions. It requires a stronger safety case with explicit validation of rule logic, data‑quality dependencies, failure‑mode analysis, robust override/accountability design, and continuous monitoring for drift, alongside clearer manufacturer/vendor assurance and alignment with medical device/UKCA and DCB0129 requirements. In both cases, DTAC‑aligned assurance, defined clinical responsibility, and controlled updates for guideline changes are essential to prevent unsafe variation and maintain reliability (NHS England, 2023a).
Ultimately medio-legal responsibility remains with the prescribing clinician, but a digital CDS tool would have to offer clear guidance on the tool’s advisory role and maintain logs of its recommendations. This transparency would aid medio-legal defence, allowing clinicians to demonstrate they used a validated system or justify deviations. Indemnity insurance should cover use in standard practice, as the tool is NHS-sanctioned and evidence-based. In addition, there would need a failsafe mode, ensuring clinicians can revert to standard care if the CDS tool is unavailable, avoiding dependency that could hinder care during system outages. 
In summary, NHS primary care faces limits in time, funding, and IT support, so introducing a digital CDS tool must not extend consultations or add undue costs. Effective implementation should analyse workflow to keep time increases minimal, with efficiency gains such as reduced admissions and medication costs helping offset setup expenses and demonstrating longer‑term return on investment. These implementation issues highlight that successful CDS adoption is as much about people as technology. NHS England (2021; 2023b; 2024) and NICE (2026) emphasise aligning tools with user needs, managing change carefully, and avoiding unintended consequences. By tackling alert fatigue, engaging staff, ensuring interoperability, and maintaining content quality, COPD CDS tools can become routine practice. The aim is for clinicians to feel the system simplifies work and strengthens decision‑making. Effective implementation should standardise care while preserving professional judgement, improving clinician experience and patient outcomes core goals of a ‘digitally enabled care’ in the 10‑Year Health Plan for England (Department of Health and Social Care, 2025).
Evaluation
To justify and refine the deployment of a COPD CDS tool in NHS primary care, an evaluation strategy that examines its impact which includes user experience, clinical effectiveness, safety, and efficiency will be required. This section will outline how each of these domains could be assessed, recognising the potential for a mix of quantitative and qualitative methods. Keeping in mind the critique of the literature to date, this evaluation will not only demonstrate whether the tool works as intended but also provides insights for ongoing improvement.
Since clinician adoption is critical, an evaluation of how end-users experience the tool in practice will be required. This will involve user surveys and interviews, a standardised questionnaire like the System Usability Scale (Hyzy et al., 2022) could be used to gain a quantitative usability score. Drawing on considerations of Argyrios Perivolaris et al. (2024) when undertaking such evaluations, clinicians need to be consulted on the tool’s ease of use, integration into workflow, and perceived helpfulness. Fletcher et al. (2023) note that CDS tools can sometimes add to clinician workload and burnout, so evaluation for this would need to assess whether the tool supports or is disruptive to workflow. Key questions would address how intuitive users found the interface, and do they feel it saves them time or cognitive effort. 
Measurement of acceptance metrics such as the proportion of eligible consultations where the tool was applied, and the rate at which clinicians follow the tool’s recommendations versus overriding them would be required. To note, high override rates may signal user distrust or a poor recommendation fit and would warrant further investigation. The use of qualitative interviews, qualitative survey data or focus groups can uncover user sentiments, frustrations, suggestions, and even provide examples of how the tool supported their work in primary care (Gill and Baillie, 2018). Examination of patient experience will be critical; the use of mix-method post-review surveys could help determine whether consultations felt thorough and whether management plans were clearly communicated. Any improvement in patient understanding or satisfaction would indicate that the tool is enhancing clinician-patient communication.
To evaluate clinical effectiveness, a before and after study design (or a controlled study if feasible) is needed to assess changes in outcomes and process indicators. Baseline data should be compared with data collected after a running in period. As noted by Åsa Athlin et al. (2023), key process measures for COPD diagnosis include confirmed spirometry, updated self-management plans, smoking status records with cessation support updates, and regular inhaler technique checks. Medication optimisation indicators should also be monitored, such as inappropriate ICS monotherapy, appropriate escalation to dual or triple therapy, and alignment of prescribing with guideline based categorisation (GOLD, 2023). Random audits can assess whether prescribing reflects consistent guideline criteria. If the CDS functions effectively, outcomes should mirror Chakrabarti et al. (2025) study, which reported increased escalation of high-risk patients to triple therapy. A before‑and‑after study design (or a controlled study if feasible) would assess changes in outcomes and process indicators. Baseline data should be compared with data collected after a run‑in period. As noted by Åsa Athlin et al. (2023) management plans, smoking‑status records with cessation‑support updates, and regular inhaler‑technique checks and medication‑optimisation indicators should be monitored. Inappropriate ICS monotherapy, appropriate escalation to dual or triple therapy, and alignment of prescribing with guideline‑based categorisation will need consideration too (GOLD, 2023). Random audits can assess whether prescribing reflects consistent guideline criteria and if the CDS functions effectively, outcomes should mirror Chakrabarti et al. (2025) with at risk patients moving to triple therapy.
More importantly, there will be a need to assess patient health outcomes over time as studies in this area were noted to be lacking. Key longer term COPD outcomes include annual exacerbation rates, hospital admissions, and symptom control or quality of life measures (Halpin et al., 2023). Even modest reductions in exacerbations or admissions would indicate effectiveness, as preventing exacerbations is a central goal of COPD management. Where possible, comparisons of outcomes with a control group of similar NHS primary care practices not yet using the CDS tool could account for wider system trends.
Another important measure of effectiveness is diagnostic accuracy. Assessment of whether new COPD diagnoses made after the tool’s implementation are more consistently supported by valid spirometry, would indicate increased diagnostic rigor. Identifying diagnosis reversals, where patients previously labelled with COPD are recognised via a tool‑assisted review as not having the condition will be equally as important. Such cases will need to be recorded and ensure that alternative explanations are appropriately explored. Acknowledged by Tibble, Garcia Iglesias and Chung (2025), each corrected misdiagnosis represents a meaningful improvement in care by preventing unnecessary treatment and reducing the burden of inaccurate long‑term labelling.
Åsa Athlin et al. (2023) reinforce the need for a COPD CDS tool to promote non‑pharmacological care and to evaluate changes in referrals to pulmonary rehabilitation and track attendance where possible. Smoking cessation outcomes will likewise need to be monitored; higher quit‑attempt rates or engagement with cessation services would indicate that the tool is prompting more consistent delivery of behavioural support.
Patient safety remains paramount, so monitoring for adverse events or unintended consequences linked to tool use should draw on NHS incident reporting systems and encourage clinicians to report near misses or concerns. A clinical lead would review reports to identify patterns, including prescribing issues influenced by the tool. Where a suggestion may have contributed to an inappropriate decision, targeted chart reviews would assess whether recommendations were reasonable and whether outcomes aligned with expectations (Adeola Bamgboje-Ayodele et al., 2023). Smart (2018) and Wright et al. (2011) highlight the need to review alert override appropriateness, as ignored advice may indicate unsuitable recommendations. Conversely, if clinicians followed advice and an adverse outcome occurred, it must be determined whether a complicating factor was missed.
The tracking of clinical safety endpoints, which include any rise in exacerbations or adverse drug events could signal unintended effects, even if improvements are expected. For example, if intensified therapy is recommended more often, increased pneumonia rates (a known ICS risk) determine whether trends are expected or reflect over the recommendation (Chakrabarti et al., 2025). Positive safety signals might include fewer prescribing errors, measured through pharmacist audits and improved identification of comorbidities, like heart failure (NICE, 2026). For consultations, assessing whether COPD review length changes with use of the tool, this would involve using timed samples and clinician feedback. Reviews may become slightly longer due to structured prompts like CGC findings, but this time may be worthwhile if it avoids missed issues or extra visits (Chakrabarti et al., 2025). 
Reviewing autogenerated notes or prefilled COPD Quality & Outcomes Framework entries (NHS England, 2025b) and comparing documentation completeness and workload before and after will be important. Ideally, if clinicians feel the tool reduces duplication and allows them to complete the review and paperwork in one sitting may help reduce practitioner burnout.  Conducting a greater economic evaluation, combining outcome data with costs such as software, staff time, and avoided hospital admissions, the savings could be significant for an effective digital CDS. Simple return on investment estimates can support longer term GP practice sustainability such as preventing just one COPD admission could offset a GP practice’s annual software cost.
Conclusion
This essay has argued that digital CDS can strengthen COPD medication optimisation in NHS primary care by bridging the gap between evidence-based guidance and consultation pressures. The evidence reviewed suggests CDS most reliably improves process measures diagnostic accuracy, guideline-concordant prescribing (including reduction of inappropriate ICS monotherapy), and delivery of key non-pharmacological interventions. Longer-term outcomes such as exacerbation rates, admissions and patient-reported quality of life remain more variable and harder to attribute to CDS alone.
Crucially, effectiveness is inseparable from adoption. Poor workflow fit, excessive or low-value alerts, limited interoperability with primary care recording systems, and insufficient training can generate alert fatigue, reduce clinician trust, and introduce new safety risks. Implementation therefore needs to be managed as a socio-technical change programme co-designed with clinicians and patients, integrated into routine COPD review workflows, supported by local champions and protected learning time. Thus, underpinned by robust information governance, clinical risk management, and clear processes for keeping algorithms aligned with GOLD (2023) and NICE (2026) updates.
Finally, the proposed evaluation strategy provides a practical route to demonstrate impact and continuously refinement of the tool. By combining usability scores, uptake and override rates with clinical process indicators, safety surveillance and efficiency; GP practices and commissioners can judge whether CDS delivers value beyond guidelines, education and retrospective audit. If designed, implemented and governed well, COPD CDS can standardise quality care at scale, reduce unwarranted variation, and support safer and more equitable chronic disease management in primary care across the wider NHS. Generative AI was used to support research but was not used to produce any of the text as defined in the specification.
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