Supplementary Table 2. Examples of potential service responses mapped to Tanahashi and HSPA domains

	Barrier / Gap (from findings)
	Intervention (what to do)
	Evidence & Context
	Access Stage (Tanahashi)
	HSPA Block(s)
	Sustainability Notes
	References

	Atypical symptoms missed by FAST/MPDS; limited real-time specialist input/ supportive tools
	Telemedicine consults in ambulances (live video with stroke specialist for assessment/triage)
	TEMPiS, Bavaria (Germany): tele-stroke reduced diagnostic errors, improved outcomes
	Effective coverage; Contact
	Medical products & technologies; Service delivery; Workforce
	Needs stable IT + training; operating costs low after setup; potential downstream savings
	[1,2]

	Long rural response/transfer times; centralised hubs
	Mobile Stroke Units (MSUs) with CT + specialist
	Melbourne MSU (Australia): ↓ time-to-treatment ~40%; ↑ timely thrombolysis
	Accessibility; Effective coverage
	Service delivery; Facilities; Financing
	High CAPEX/OPEX; needs dedicated funding or PPP; strong outcome gains support the case
	[3–5]

	Lack of stroke-specific capability among EMS/call-handlers
	Mandatory stroke-specific CPD (protected time; modular e-learning)
	Norway: mandatory CPD improved recognition incl. atypicals
	Availability; Effective coverage
	Workforce; Information
	Low cost; integrates with existing LMS; scalable
	[6–9]

	Low urgency/action despite FAST; materials not inclusive
	Multilingual, culturally-tailored FAST campaign co-designed with communities
	Sweden: tailored materials improved awareness in immigrant groups
	Acceptability; Contact
	Information; Governance; Partnerships
	Needs sustained funding; leverage community orgs + digital channels to lower cost.
	[10–13]

	Structural disadvantage for rural/coastal areas
	Decentralise EMS stations / add rural units (coverage rebalancing)
	Rural Scotland: decentralisation ↓ mean response time ~20%
	Accessibility
	Service delivery; Financing; Facilities
	High upfront; long-term gains via shorter travel, fuel savings, better outcomes
	[14,15]

	Private EMS without NHS devices/apps
	Device parity & platform access for private crews (iPads; tele-apps; shared protocols)
	East of England examples: improved consistency/coordination reported
	Availability; Accessibility
	Medical products & technologies; Service delivery; Information
	Low maintenance after rollout; improves interoperability, reduces duplication
	[2,16]

	Lagged feedback (SSNAP); limited frontline learning
	Real-time digital feedback platform for EMS (case outcomes, KPIs)
	Bavaria & Australia: real-time feedback associated with performance gains
	Effective coverage (learning); Acceptability (public info)
	Information; Governance
	Higher setup; lower running costs; supports continuous improvement; may reduce training spend.
	[1,5,17]
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