Additional file 5
Detailed description and explanation of model patterns under business-as-usual and modelled scenarios
	Indicator
	Business-as-usual
	Recruitment ceiling
	Compounding onset pressure
	Combined scenario

	Population without mental ill-health
	The healthy-population reservoir grows with total population but is reduced by onset into mental ill-health and care states.
	The stock is slightly lower than BAU, consistent with redistribution into mental ill-health and care states while total population changes little.
	Continually compounding onset transfers progressively more people from the healthy-population reservoir into mental ill-health and care states.
	Compounding onset transfers more people from the healthy population reservoir, while the recruitment ceiling limits downstream capacity. The stock is therefore lower than BAU and slightly lower than under onset pressure alone.

	Supply-demand indicator
	Uncapped recruitment responds to treatment demand but does not force SDI to 1. Turnover, perception and recruitment delays, and variation in care-seeking, referral and attrition shape treatment demand and may contribute to an ensemble mean below ideal without progressive deterioration.
	Recruitment cannot add FTE fast enough. Baseline capacity therefore falls relative to treatment demand, reducing SDI.
	Need continues to grow while recruitment remains uncapped. Capacity expands substantially, but its response remains slightly behind the compounding burden, leaving SDI modestly below BAU in 2050.
	Need compounds while recruitment cannot exceed the ceiling. Capacity falls further behind treatment demand, producing the largest SDI deficit of the three stress tests.

	Perceived relative system performance
	This delayed workforce-perception stock remains close to its reference because SDI does not progressively deteriorate.
	Lower SDI is perceived after a delay, reducing the perceived system-performance index and feeding lower morale and professional passion.
	The small, persistent SDI deficit produces a correspondingly small reduction in perceived system performance after the perception delay.
	The larger persistent SDI deficit is registered after a delay, reducing perceived system performance and feeding lower morale and professional passion.

	Perceived relative wait time
	Admissions broadly keep pace with the queue, so delayed perceived relative waiting remains slightly favourable on average.
	Admissions fall more than the visible queue. Relative waiting therefore worsens and is registered by the delayed perception stock.
	The continuing demand-capacity mismatch produces a small but persistent increase in perceived relative waiting despite workforce expansion.
	Admissions do not keep pace with the larger burden. Relative waiting worsens and is registered by the delayed perception stock even though the visible queue remains close to BAU.

	Care-seeking prevalence
	People in formal care and people living with mental ill-health grow broadly together, so the proportion in care remains stable.
	Worse perceived waiting deters some presentations, while greater attrition returns more people outside the formal pathway; the proportion in care falls.
	Formal care expands, but the population living with mental ill-health grows faster, leaving care-seeking prevalence slightly below BAU.
	The population living with mental ill-health grows while worse perceived waiting, suppressed presentation and greater attrition limit formal care. The proportion in care falls further below BAU.

	Suppressed care-seeking gap and fraction
	Waiting is perceived as slightly favourable, so presentations average above normal expectation and both measures are negative.
	Admissions fall enough to lengthen modelled waits. After a delay, societal perception worsens and fewer people present, making suppression positive.
	Small, persistent increases in perceived waiting reduce presentations relative to BAU. The suppression fraction is modestly higher by 2050, while the absolute gap remains uncertain across runs.
	Worse delayed perceptions of waiting suppress presentations. The mean gap becomes positive, and the suppression fraction is substantially above BAU, although the absolute gap remains uncertain across runs.

	Psychology pipeline attrition
	Relative waiting and service quality do not progressively deteriorate, so unresolved exits remain broadly stable as a share of referrals.
	Longer waits increase wait-list exits and lower quality increases in-treatment exits; pipeline attrition rises.
	Slightly worse waiting and service quality increase mean attrition modestly.
	Longer relative waits and lower service quality increase unresolved exits. A calibrated share returns to GP, so continued primary-care activity can reflect recycling rather than successful progression to treatment.

	Treatment waiting stock
	The queue grows with the system, while treatment occupancy grows similarly.
	The visible queue is smaller because fewer people enter and more leave unresolved. Treatment numbers also fall substantially, so the smaller queue does not indicate improved access.
	Continually increasing need raises both waiting and treatment stocks. The waiting stock remains above BAU because recruitment and admissions do not fully match the compounding inflow.
	The visible queue remains close to BAU because greater need pushes it up while suppressed entry and unresolved exits pull it down. Its size therefore conceals substantial loss of access.

	Workforce gap
	The gap is a forward-looking recruitment signal that includes expected departures, not observed vacancies. It grows as the system grows.
	The cap prevents the indicated gap from being closed; required FTE increasingly exceeds available capacity, so the absolute gap increases.
	A progressively larger system requires more workers. Uncapped recruitment expands available FTE, but the workforce gap remains above BAU as demand continues to compound.
	Compounding need raises required FTE while the ceiling prevents recruitment from closing the gap. The model-defined recruitment signal is nearly twice its BAU mean.

	Workforce energy
	Workload pressure does not progressively deteriorate, so the ensemble-mean energy trajectory shows no continuing decline. Absolute 2050 energy nevertheless varies substantially across accepted runs.
	Wait pressure makes the remaining workforce stretch output above baseline. Sustained overwork lowers energy.
	Demand grows faster than recruitment at the margin, maintaining a small productivity stretch and leaving energy modestly below BAU.
	The ceiling prevents capacity from catching the growing demand. Sustained productivity stretch lowers workforce energy more than either individual stress test.

	Professional passion
	Stable energy and perceived performance keep passion on its BAU path.
	Lower energy and poorer perceived performance pull passion down after a delay.
	Small, persistent reductions in energy and perceived performance keep passion slightly below BAU rather than allowing full convergence.
	Lower energy and poorer perceived system performance combine after a delay, pulling professional passion further below BAU.

	Service quality
	Stable passion and workforce experience prevent progressive deterioration.
	Lower passion and reduced workforce experience following higher turnover pull quality down after a further delay.
	The modest passion and experience deficits produce a small, delayed quality reduction that remains present in 2050.
	Lower passion and reduced accumulated experience following higher turnover pull service quality below BAU after a further delay.

	Relative turnover intention
	Passion remains close to its adapting reference, keeping turnover intention near baseline.
	Passion falls relative to its reference, raising turnover intention and shortening average tenure.
	Passion remains slightly below its adapting reference, producing a small, persistent increase in turnover intention.
	Passion falls relative to its adapting reference, increasing turnover intention and reinforcing the pressure on a recruitment process that is already capped.

	Adjusted average time in position
	Turnover intention modifies the baseline tenure parameter.
	Higher turnover intention shortens adjusted tenure, increasing exits and the recruitment required merely to replace departing FTE.
	The small rise in turnover intention slightly shortens adjusted tenure, adding modest replacement pressure while onset continues to compound.
	Higher turnover intention shortens adjusted tenure, increasing departures and the recruitment required merely to replace FTE while population need continues to grow.

	Societal perception of waiting
	A further delayed societal perception signal remains slightly favourable on average and supports presentations above normal expectation.
	Worsening relative waiting is transmitted after a delay to societal perception, suppressing care-seeking before primary-care entry.
	The continuing small wait-time deficit leaves societal perception modestly worse than BAU, sustaining a small increase in care-seeking suppression.
	Worse relative waiting is transmitted after a further delay to societal perception, sustaining stronger care-seeking suppression despite a visible queue close to BAU.


Note. BAU, business as usual; FTE, full-time equivalent; SDI, supply-demand indicator. Corresponding January 2050 means, central 95% UIs and matched scenario-minus-BAU differences are reported in Table 5.
