
 
 

 

Independent evaluation of the 2023–2025 
NHS Delivery Plan for Recovering Urgent 
and Emergency Care Services, including 
prioritisation of the high-impact initiatives 

 
Insights report 
 

6th February 2026  
 

 
 

 
 
 



 
 

 

Authors  
 
Stephanie Gillibrand, Elaine Harkness, Maartje Kletter, Jo Dumville, Paul Wilson 
 
NIHR Rapid Service Evaluation Team (REVAL) 
School of Health Sciences 
University of Manchester 
 
Address for correspondence; paul.wilson@manchester.ac.uk 
 
 
Disclaimer  
 
This research is an independent evaluation undertaken by the NIHR Rapid Service Evaluation 
Team (REVAL). REVAL is funded via a competitive review process by the NIHR Health 
Services and Care Delivery Research Programme (NIHR151666).  
 
The views expressed in this briefing are those of the author(s) and not necessarily those of 
the NIHR, NHS England or the Department of Health and Social Care. 
 
All the authors are in receipt of funding from the NIHR.  
 
 
 
 
 
 
 
 
  



 
 

1 
 

 
 
 
 
 

 

Contents 
 
List of abbreviations ......................................................................................................... 3 

List of figures .................................................................................................................... 3 

List of tables ..................................................................................................................... 4 

1. Executive Summary ...................................................................................................... 7 

2. Evaluation context ...................................................................................................... 11 

3. Gathering insights ....................................................................................................... 13 

4. Insights ....................................................................................................................... 19 

4.1 Comparative national-level data analyses for key indicators ........................................ 19 

4.2 Analysis of the prioritised high-impact initiatives ......................................................... 24 

4.3 Results from the case-level data .................................................................................... 25 

4.3.1 Acute providers reaction to the Recovery Plan ...................................................... 25 

4.3.2 Areas of activity and the high-impact initiatives .................................................... 25 

4.3.3 System-level relationships and partnership working ............................................. 28 

4.3.4 A ‘whole-hospital’ approach ................................................................................... 29 

4.3.5 Systemic challenges, sustainability of initiatives and concerns around short term-
ism .................................................................................................................................... 30 

5. Summary and implications for ongoing and future service delivery ............................. 32 

Appendix A:  Summary of 10 high-impact initiatives .............................................................. 36 

Appendix B: Interrupted time series ........................................................................................ 37 

Appendix C: Interrupted time series 4-hour wait .................................................................... 39 

Appendix D: Interrupted time series 12-hour wait ................................................................. 44 

Appendix E: Interrupted time series Category 2 ambulance response times ......................... 49 

Appendix F: Interrupted time series analysis of 4 & 12-hour waits, by UEC Recovery Tiers .. 55 

Appendix G: Interrupted time series for prioritised high-impact initiatives ........................... 67 

Appendix H: Interrupted time series for sampled trusts for case-level analysis ..................... 71 

 

 



 
 

2 
 

 
 
 
 
 

 

 
  



 
 

3 
 

 
 
 
 
 

 

List of Abbreviations 
 

AFS Acute frailty services 

ED Emergency department 

HALOs Hospital ambulance liaison officers 

HIIs High-impact initiatives 

ICBs Integrated Care Boards 

IFLoS Inpatient flow and length of stay 

ITS Interrupted time series 

SDEC Same day emergency care 

UEC Urgent and emergency care 

UTCs Urgent treatment centres 

VWs Virtual wards 

 

List of Figures 
 
Figure 1: Recovery plan time frame .................................................................................... 15 
Figure 2: Interrupted time series analysis: 4-hour wait adjusted by month, number of 
Type 1 emergency department attendances, strike action (December 2022) .............. 19 
Figure 3: Interrupted time series analysis: 12-hour waiting times – adjusted by month, 
number of Type 1 emergency department attendances, strike action (December 2022)
.................................................................................................................................................. 20 
Figure 4:  Interrupted time series analysis: Category 2 ambulance response times – 
adjusted by month, number of Type 1 emergency department attendances, strike 
action (December 2022) ....................................................................................................... 21 
Figure 5: Diagram of areas of activity, the high-impact initiatives, mechanisms and 
outcomes ................................................................................................................................ 27 
 
Figure B 1: Graphical example of a linear interrupted time series model .............................. 37 
Figure C 1: Interrupted time series sensitivity analysis: 4-hour wait, excluding December 2022
.................................................................................................................................................. 41 



 
 

4 
 

 
 
 
 
 

 

Figure C 2: Interrupted time series sensitivity analysis: 4-hour wait including ‘winter pressures’ 
in the early- period .................................................................................................................. 42 
 
Figure D 1: Interrupted time series sensitivity analysis: 12-hour wait, excluding 
December 2022 ...................................................................................................................... 46 
Figure D 2: Interrupted time series sensitivity analysis: 12-hour wait, including ‘winter 
pressures’ in the early- period ............................................................................................. 47 
 
Figure E 1: Interrupted time series sensitivity analysis: Category 2 ambulance response times, 
excluding December 2022 ....................................................................................................... 51 
Figure E 2: Interrupted time series sensitivity analysis: Category 2 ambulance response times, 
including ‘winter pressures’ in the early- period ..................................................................... 53 
Figure F 1: Tier 1 (n=26 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 56 
Figure F 2: Tier 2 (n=14 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 58 
Figure F 3: Tier 3 (n=64 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 60 
Figure F 4: Tier 1 (n=27 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 62 
Figure F 5: Tier 2 (n=16 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 64 
Figure F 6: Tier 3 (n=75 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 65 
 
Figure G 1: Interrupted time series for 4-hour waits – comparison of trusts that 
prioritised and did not prioritise (control) the four most common high-impact 
initiatives ................................................................................................................................. 68 
Figure G 2: Interrupted time series for 12-hour waits for the four prioritised high-
impact initiatives amongst trusts that did and did not prioritise these ......................... 69 
 
Figure H 1: 4-hour wait times for sampled trusts at case-level ...................................... 71 
Figure H 2: 12-hour wait times for sampled trusts at case-level .................................... 72 
 

List of Tables 
 
Table 1: Descriptive characteristics of sampled trusts for in-depth (qualitive) exploration ... 18 



 
 

5 
 

 
 
 
 
 

 

Table 2: Comparative analysis of longitudinal urgent and emergency care performance: 
summary of key findings .......................................................................................................... 23 
 
Table A 1: Summary of 10 high-impact initiatives ................................................................... 36 
 
Table C 1: Summary of main analysis and sensitivity analysis – 4-hour waits ........................ 39 
Table C 2: Interrupted time series analysis: 4-hour waiting times – adjusted by month, number 
of Type 1 ED attendances and strike action (December 2022) ............................................... 39 
Table C 3: Interrupted time series sensitivity analysis: 4-hour wait, excluding December 2022
.................................................................................................................................................. 40 
Table C 4: Interrupted time series sensitivity analysis, including ‘winter pressures’ in the early- 
period ....................................................................................................................................... 41 
 
Table D 1: Summary of main analysis and sensitivity analysis – 12-hour wait........................ 44 
Table D 2: Interrupted time series analysis: 12-hour waiting times – adjusted by month, 
number of Type 1 ED attendances, strike action (December 2022) ....................................... 44 
Table D 3: Interrupted time series sensitivity analysis: 12-hour wait, excluding December 2022
.................................................................................................................................................. 45 
Table D 4: Interrupted time series sensitivity analysis: 12-hour wait, including ‘winter 
pressures’ in the early- period ................................................................................................. 47 
 
Table E 1: Summary of main analysis and sensitivity analysis – Category 2 ambulance response 
times......................................................................................................................................... 49 
Table E 2: Interrupted time series analysis: Category 2 ambulance response times - adjusted 
by month, number of Category 2 incidents, strike action (December 2022) .......................... 50 
Table E 3: Interrupted time series sensitivity analysis: Category 2 ambulance response times, 
excluding December 2022 ....................................................................................................... 51 
Table E 4: Interrupted time series sensitivity analysis: Category 2 ambulance response times, 
including ‘winter pressures’ in the early- period ..................................................................... 53 
 
Table F 1: Number of ICBs and NHS acute trusts by UEC recovery tiers ................................. 55 
Table F 2: Tier 1 (n=26 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 56 
Table F 3: Tier 2 (n=14 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 58 
Table F 4: Tier 3 (n=64 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 60 
Table F 5: Tier 1 (n=27 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 62 



 
 

6 
 

 
 
 
 
 

 

Table F 6: Tier 2 (n=16 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 63 
Table F 7: Tier 3 (n=75 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) ..................................................... 65 
  



 
 

7 
 

 
 
 
 
 

 

1. Executive Summary 

 
In January 2023, NHS England launched a two-year initiative, NHS Delivery Plan for 
Recovering Urgent and Emergency Care Services (2023–2025) (the ‘Recovery Plan’), to 
improve care delivery for both service users and staff. The plan aimed to enhance 
performance on key targets, including 4-hour emergency department waiting times and 
Category 2 (emergency but not immediately life-threatening) ambulance response times. 
This initiative was followed by a letter from NHS England in July 2023, sent to all systems 
and providers, outlining 10 high-impact initiatives targeting urgent and emergency care 
(UEC). Each system was expected to prioritise at least four of these to drive local 
performance improvements. 
 
After an initial rapid evaluation in April 2024, the REVAL team at the University of 
Manchester was commissioned to conduct an in-depth follow-up study of the impact of the 
Recovery Plan. Our evaluation focused on local system response and delivery, including the 
prioritisation of the high-impact initiatives.  
 
We conducted national-level longitudinal analysis using UEC performance data. We 
analysed national performance trends across three key indicators: 4-hour and 12-hour 
emergency department waiting times, and Category 2 ambulance response times. 
Additionally, we conducted semi-structured interviews with senior staff and system-level 
colleagues at eight case-level areas, selected for their varied UEC performance over the 
same period. 
 

Findings 
 

Impact of the Recovery Plan announcements on key performance indicators 
 

Our analyses showed that prior to the Recovery Plan (Jan 2022–Jan 2023), performance was 
declining for 4-hour and 12-hour waiting times. This downward trend was arrested during 
the early-period of the Recovery Plan (February–September 2023), with an improvement in 
UEC performance. After the early-period of intensive activity, rates of improvement 
plateaued between October 2023-March 2025, with marginal improvements for Category 2 
ambulance response times and 4-hour waits.   
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The Recovery Plan announcements in January and July 2023, helped refocus system and 
provider attention on reversing the decline in performance related to 4‑hour and 12‑hour 
waits. However, early rates of improvement were not sustained into the longer term as the 
initial period of intensive operational activity tapered off and ED demand continued to rise.  
 System response to the Recovery Plan 
 
Overall, the Recovery Plan was positively received by NHS providers and systems. 
Interviewees appreciated the clarity of national ambition, which helped focus priorities, 
mobilise resources, and engage stakeholders during a time of significant pressure across the 
UEC system. However, interviewees also highlighted the complexity of managing multiple, 
overlapping policy initiatives and ambitions; such as meeting national targets, addressing 
local challenges, responding to rising demand, and advancing integration and partnership 
working.  
 
Interviewees discussed national targets, with 12-hour wait and ambulance handover targets 
rated as key markers of patient safety and potential for harm. These targets were also 
raised in respect to their utility in highlighting systemic issues that needed to be addressed. 
In contrast, insights from the interviews reveal that the 4-hour wait target was less of a 
priority, deemed to provide limited insight into the quality of patient care.  
 
The second communication of the Recovery Plan (July 2023) placed a strong focus on 
prioritising delivery of the high impact initiatives per se. Rather than articulating the impact 
of specific initiatives, we found that interviewees tended to group activities into three broad 
areas: 

•             Pre-hospital and front door (the initial point of entry into the emergency 
department); 

•             Within-hospital flow; 
•             Post-hospital (discharge). 

 
Providers told us that they prioritised areas within their control and those where it was 
perceived they could achieve the greatest impact on performance. Interviewees 
emphasised that they believed that addressing in-hospital flow and front door streaming 
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over the course of the Recovery Plan period had facilitated improvements to 12-hour waits 
and ambulance handovers.  
 
Wider enablers of improvements in UEC performance 
 
Interviewees emphasised that successful and sustainable change in UEC indicators 
depended not only on service developments but activities that support a collaborative 
approach to delivering UEC. A core aim of the Recovery Plan was to bring people together to 
coordinate a unified whole system response to tackle UEC performance. Three key enablers 
were identified at both hospital and system levels, supporting the July 2023 emphasis on 
system-level working:  

1.            Improved communication and dialogue;  
2.            Stronger partnership working and relationships; 
3.            Visible and engaged leadership.  

Our data suggests these enablers are essential for driving improvement and fostering 
shared responsibility for UEC performance. 
 
Interviewees stressed that at a system level, collaboration was required with a wide range 
of partners, including community services, ambulance trusts, social care, local authorities, 
and mental health providers, to ease UEC pressures. This collaboration requires continuous 
communication and dialogue between a range of clinical, operational and executive staff. 
This in turn builds stronger partnerships and relationships; facilitates meaningful 
collaborative working within-hospitals and good working relationships across the system. 
Visible and engaged leadership was seen as a catalyst for prioritising and mobilising 
partnership-working within and across providers.  
 
Competing demands and limited resources require decisions to be made about where 
provider efforts are best focused in supporting UEC. Interviewees believed that reactive, 
short-term approaches to enhance delivery against key indicators risks diverting attention 
from efforts to address deeper systemic issues and longer-term challenges. Rather, seeking 
to make and track incremental improvements over the longer-term may better support 
sustainable practices. 



 
 

10 
 

 
 
 
 
 

 

 
Investment in partnership working to further collective ownership of UEC, both at system 
and site levels, were seen as particularly important for addressing hospital flow and length 
of stay challenges. Partnership working and collective ownership facilitate progress on 
critical indicators like 12-hour waits and ambulance handovers. 
 
Policy implications 
 
In UEC, 12-hour waits and ambulance handover performance are considered better 
indicators of care quality and patient safety than the 4-hour wait target. A shift of focus to 
safety and avoidable harm would focus attention on systemic challenges and de-emphasise 
UEC performance being perceived as the responsibility of individual providers. 
 
Sustained improvement in emergency department performance takes time to deliver. 
Ensuring that short-term gains are sustained into the longer-term requires action on 
underlying systemic issues and a consistent targeted focus on the enablers of change. Three 
broad enablers, improved communication, partnership working, and visible and present 
leadership, appear crucial for sustainable change. A structured assessment of local 
capability of these key enabling features could act as an indicator of system capacity to 
affect change. 
 
National targets are necessary but can also be a blunt instrument. Incremental targets set at 
system and place levels, could be a better way of capturing gradual but consistent progress 
towards the national goals. Such an approach could help to support local partnership 
working and the collective responsibility necessary to sustain improvement efforts over 
time. 
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2. Evaluation context 
 

Urgent and Emergency Care (UEC) services in England are under significant pressure, with 
service users experiencing longer emergency department (ED) waits due to rising 
attendances, increasing emergency admissions, bed shortages, staffing crises and pressures 
in community and social care (King’s Fund 2024). 
 
In January 2023, NHS England launched a two-year initiative, NHS Delivery Plan for 
Recovering Urgent and Emergency Care Services (2023–2025), aimed at improving care 
delivery for service users and staff. Goals included: at least 76% of people attending ED 
being admitted, transferred, or discharged within 4-hours by March 2024, with further 
improvement (increased target of 78%) in 2024/25; and improved ambulance response 
times for Category 2 incidents to, on average, 30 minutes over 2023/24, with further 
improvement in response times over 2024/25 towards pre-pandemic levels (average of 18 
minutes). Operational delivery of the plan encompasses various foci, including streamlining 
discharge processes, expanding community-based care options, and enhancing 
communication and coordination across the health and care system to optimise patient flow 
and resource utilisation. 
 
This policy initiative was followed by a letter from NHS England (July 2023), Delivering 
operational resilience across the NHS this winter, to all systems and providers highlighting 10 
high impact initiatives (HIIs). This was accompanied by a ‘system roles and responsibilities’ 
document which sets out the responsibilities of each part of the system and what actions 
should be undertaken to prepare well for winter. The letter built on the commitments and 
key ambitions laid out in the January plan and set out four areas of focus for systems and 
providers: 

 Ensuring HIIs are in place; 
 Completing operational and surge planning; 
 Integrated Care Boards (ICBs) should ensure effective system working across all parts 

of the system; 
 Supporting the workforce. 

 



 
 

12 
 

 
 
 
 
 

 

The 10 HIIs (see Appendix A) focus on reducing waiting times for patients and crowding in 
EDs, admission avoidance, improving flow and reducing length of stay in hospital settings. 
NHS systems and providers were expected to prioritise the delivery of at least four of these 
initiatives to drive performance improvement efforts locally. 
 
In 2024, REVAL conducted a rapid evaluation (Phase 1) of the impact of the July 2023 
communication, including the HIIs. The final evaluation report can be found here. The 
findings from the evaluation concluded that many of the HIIs were already in place before 
the July 2023 communication and that for improvements to be fully realised, there is a need 
to ‘stick with the plan’ into the medium term.  
 
Following this rapid piece of work, REVAL were commissioned to undertake a follow-up 
evaluation (Phase 2) conduct an in-depth follow-up study of the impact of the Recovery 
Plan. Our evaluation focused on local system response and delivery, including the 
prioritisation of the high-impact initiatives.  
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3. Gathering insights 
 

This was a mixed-methods evaluation combining national-level (quantitative) data and in-
depth case-level (qualitative) data across multiple acute trusts to generate insights on the 
implementation of the 2023-2025 Recovery Plan. 
 
National-level data 
 
We use interrupted time series (ITS) models to analyse how UEC performance has changed 
between January 2022 and March 2025, including during the early-period of the Recovery 
Plan (February 2023 to September 2023). An ITS is a quasi-experimental design that can be 
useful for examining longitudinal population level interventions. It assesses the effect of an 
intervention over time and tests whether an intervention may be associated with an 
‘interruption’ (or change) to the outcome trend (see Appendix B). 
 
Following the key aims of the Recovery Plan, we present ITS models for 4-hour waiting times 
and Category 2 ambulance response times. We also include ITS models for 12-hour waiting 
times, after input from meetings with the NHS England convened Clinical Reference Group 
(see page 14). 

Data: We used publicly available NHS England data, specifically:  

 ED attendances and emergency admissions1   
 NHS ambulance quality indicators2 

Monthly data were extracted for the period January 2022 to March 2025.   

Outcome variables: We focused on:  

 4-hour waits: the percentage of people meeting the 4-hour target (admitted, 
transferred or discharged within 4-hours) in Type 1 EDs – the current target is 78% 
(up from 76% in March 2024); 

 
1 https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-times-and-activity/ 
2 https://www.england.nhs.uk/statistics/statistical-work-areas/ambulance-quality-indicators/  
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 12-hour waits: the percentage of people spending more than 12-hours from decision 
to admit to admission; 

 Category 2 ambulance response times: all ambulance trusts should respond to 
Category 2 calls in 18 minutes on average. In January 2023 this target was revised to 
30 minutes in 2023/24 and 2024/2025 due to increasing pressures on the system.  

 

Inclusion and exclusion:  

4- and 12-hour waits  

We excluded specialist NHS trusts (e.g. children’s trusts); NHS trusts without type 1 ED 
attendances and NHS trusts that took part in field testing for ED performance (4-hour waits 
only) during the Recovery Plan period3. For those trusts that merged during the evaluation, 
trust level data were combined. In total we included data from 104 trusts in our analysis of 
4-hour wait times and 118 trusts in our analysis of 12-hour wait times. 

Category 2 ambulance response times 

We included data for all ambulance NHS trusts. Data for September, October and November 
2022 were imputed for London Ambulance Trust due to missing data.   

Data Analysis: We used Stata for analysis, using the xtitsa4 command which incorporates 
the use of panel data (i.e. trust level) allowing for individual trust variability and within-
group correlation to be accounted for.  
 
ITS models are used to explore the effect before and after the introduction of a discrete 
intervention (or event) at a specific, known point in time. The Recovery Plan was announced 
at the end of January 2023 and was followed by further guidance on the prioritisation of 
high impact initiatives in July 2023. The July announcement also set out details of a 
‘universal improvement offer’ that was made available by NHS England to support 
improvement efforts on the ground.  Given this, our approach to analysis examines three 

 
3 htps://www.england.nhs.uk/statistics/wp-content/uploads/sites/2/2023/07/Impact-of-CRS-on-national-AE-
timeseries.pdf) 
4 http://www.lindenconsulting.org/documents/XTITSA_Stata.pdf  
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time periods as this better reflects the onset of the policy (and related activities) at two time 
points in 2023. Splitting the Recovery plan implementation into three periods in this way 
allows us to explore the impact of the early activity in more detail as well as looking at the 
impact of the Recovery Plan on UEC performance over the longer period. 
 
For the main analysis, we split the time periods as follows:    
 

 The ‘pre’ (Recovery Plan) period (12-months), known as the ‘pre-period’, was used 
to establish baseline performance before the implementation of the Recovery Plan.  

 The ‘early’ (Recovery Plan) period (8-months), known as the ‘early-period’ refers to 
the intensive period of activity and early-implementation of the Recovery Plan. This 
was used to capture the impact of immediate and concentrated activities of the 
Recovery Plan roll-out, based on insights from the Phase 1 work5.  

 The ‘later’ (Recovery plan period) (18-months), known as the ‘later-period’ refers to 
the medium to long-term implementation of the Recovery plan, used to assess 
sustained impact.  

We also conducted a sensitivity analysis using alternative time periods to assess the 
robustness of our findings (see below). 
 
The main analysis incorporated three time periods in the ITS model (Figure 1): 
 
Pre-(Recovery Plan) period:    Jan 2022 – Jan 2023 (13 months) 
Early-(Recovery Plan) period:     Feb 2023 – Sep 2023 (8 months) 
Later-(Recovery Plan) period:     Oct 2023 – Mar 2025 (18 months) 

We present Figures showing the ITS (see 4.1) over the course of the three time periods for 
each outcome variable. The Figures show a scatterplot of the average actual values and a 
line plot of the average predicted values for each outcome variable over time.  
 
Figure 1: Recovery plan time frame 

 
5  Kletter, M., Harkness, E., Dumville, J., & Wilson, P. (2024). Initial signals of impact from the urgent and 
emergency care 10 high-impact initiatives. 
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For the 4- and 12-hour waits ITS models, we adjusted models for month (seasonality) and 
the total number of Type 1 ED attendances, as well as industrial action in December 2022 
(where performance was particularly poor due to industrial action and a bad COVID-19 / flu 
season). For Category 2 ambulance response times we adjusted the model for month 
(seasonality), number of Category 2 calls and industrial action in December 2022.   

We also tested the sensitivity of findings by i) removing the month of December 2022 and ii) 
shifting the start of the early-period from February 2023 to January 2023 and the end of the 
early-period from September 2023 to December 2023, so that all time periods (pre, early, 
later Recovery Plan periods) incorporated months during ‘winter pressures’.  

For additional information (results in Appendix F), we provide ITS analyses of 4- and 12-hour 
waits by UEC Recovery Tiers. UEC recovery tiers refer to the level of support systems 
receive, based on how far local areas are on track with delivery of the Recovery Plan. 
Support includes targeted executive leadership, clinical expertise and analytical insight.  
 
Using survey-data and maturity assessments to understand the prioritisation of high-
impact initiatives 
 
To gather information on which HIIs were being delivered and prioritised as a part of the 
Recovery Plan, we circulated a survey to all NHS trusts with a Type 1 ED (excluding specialist 
trusts and children’s trusts). Trusts were asked which HIIs were prioritised as a part of the 
Recovery Plan, and the length of time services had been in operation. The survey was 
circulated to 118 trusts with 60 responses received (survey response rate 50.8%). 

Where we did not obtain a survey response from an individual trust, we supplemented 
survey data with ‘maturity assessment’ information supplied by NHS England (n=31). These 
assessments were used to ascertain which initiatives were being prioritised by trusts 
between July 2023 and September 2024.   
 
Overall, we had information on prioritised HIIs from 91 (77.1%) trusts from the REVAL 
survey and maturity assessment returns. We conducted further ITS analysis for the four 
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most frequently prioritised HIIs comparing those trusts that prioritised the delivery of these 
HIIs with those that did not prioritise these specific HIIs. 
 
Case-level data 
 
Using descriptive longitudinal data from the national-level data analysis, we selected trusts 
for in-depth exploration (Table 1). We utilised a maximum variation sampling approach, to 
ensure variation in respect to: 

 Geography, population and system; 
 Performance: high/low performing, consistently performing and greatest increase in 

performance (4-hour wait); 
 Combined community and acute trusts. 

 
We conducted qualitative interviews across eight trusts with a Type 1 ED in England. We 
interviewed senior operational managers/directors, senior clinical leaders and executive 
leaders in the trusts and service leads of prioritised HIIs (n=27). We also interviewed 
relevant system-level colleagues (n=3) with responsibility for UEC. To supplement the 
qualitative analysis at case-level, we also undertook an ITS analysis of each of the 8 sampled 
trusts, for 4-and 12-hour waits. These are provided in Appendix H.  
 
Partner input 
 
During the evaluation, we met four times with the NHS England convened stakeholder 
Clinical Reference Group. This group provided feedback, input and suggestions throughout 
the evaluation, including the selection criteria and proposed trusts for in-depth exploration, 
the selection of outcomes for the quantitative analysis, emerging insights and preliminary 
findings on the national level data analysis. We also engaged with two public/patient panels 
for input on the evaluation design and preliminary results.  



 
 

 

Table 1: Descriptive characteristics of sampled trusts for in-depth (qualitive) exploration 

 
Trust 
identifier 

Region ICS UEC Tier % 65+ 
catchment 

Non-white 
population 
% catchment 

IMD 
quintile  
(1 = most 
deprived; 
5 = least 
deprived) 

Rationale 

Trust A South East Kent & Medway Tier 1 20 7 5 Consistently high performing (4-hour waits) 

Trust B North East & 
Yorkshire 

South Yorkshire Tier 3 20 4 1 Consistently high performing (4-hour waits) 

Trust C North East & 
Yorkshire 

South Yorkshire Tier 3 20 7 1 Low performing (4-hour waits), in same ICS 
as high performer 

Trust D London North East London Tier 1 15 33 3 Greatest increase in performance (4-hour 
waits) 

Trust E London North East London Tier 1 8 49 1 Consistently high performer (4-hour waits) In 
same ICS as poor performer 

Trust F Midlands Coventry & Warwickshire Tier 3 21 12 5 Consistently high performing (4-hour waits) 

Trust G Midlands Coventry & Warwickshire Tier 3 15 13 3 Consistently low performing, in same ICS as 
high performers 

Trust H North West Cheshire & Merseyside Tier 1 22 6 1 Consistently low performing (4-hour waits)  

ICS = integrated care system; UEC = urgent and emergency care; IMD = index of multiple deprivation 



 
 

 

4. Insights 
 

4.1 Comparative national-level data analyses for key indicators 
 
Table 2 summarises key findings from the ITS analyses for key indicators, these are 
expanded in Appendices C-E. Overall, we found that: 
 
For 4-hour waits, declining performance (a reduction in the proportion of people meeting 
the 4-hour target) prior to the implementation of the Recovery Plan was arrested during the 
early-period of the Recovery Plan, with a relative improvement in performance. The rate of 
improvement declined in the later-period (compared with the early- period) (Figure 2). So, 
in the later-period relative to the pre-period, more people were meeting the 4-hour target 
month-on-month, however, the on-going rate of improvement for this metric was not as 
marked as for the early- period relative to the pre-period (Table 2).  

Figure 2: Interrupted time series analysis: 4-hour wait adjusted by month, number of Type 1 
emergency department attendances, strike action (December 2022) 
 

 
 

Similarly, for 12-hour waiting times, declining performance (i.e. an increase in the 
proportion of people waiting for 12-hours or more from decision to admit to admission) 
prior to the implementation of the Recovery Plan was arrested during the early- period, 
with a relative improvement in performance. However, the rate of improvement in 
performance declined in the later- period relative to the early-period but compared to the 
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pre-period there was an on-going relative improvement in performance with -0.33% fewer 
people waiting for 12-hours or more month-on-month (Figure 3). 
 
Figure 3: Interrupted time series analysis: 12-hour waiting times – adjusted by month, 
number of Type 1 emergency department attendances, strike action (December 2022) 

 

 
For Category 2 ambulance response times, performance was improving (shorter ambulance 
response times) prior to the implementation of the Recovery Plan, driven primarily by a 
large drop from December 2022 due to industrial action. The rate of improvement increased 
during the early-period of the Recovery Plan, followed by a smaller improvement in 
performance during the later- period. During the later- period, the relative rate of 
improvement declined compared to the early- and pre- periods.  
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Figure 4:  Interrupted time series analysis: Category 2 ambulance response times – adjusted 
by month, number of Type 1 emergency department attendances, strike action (December 
2022) 

 
 

Sensitivity analyses 
 
We conducted two sensitivity analyses (see Appendices C to E): 
 
1) excluding December 2022 

Removing the December 2022 point had minimal impact on the direction and magnitude of 
coefficients for the 4 and 12-hour waits. However, for Category 2 ambulance response 
times, the trend during the early-period changed to indicate longer response times, and the 
relative trends (compared to pre- and early- periods) changed both in direction and 
magnitude. The relative trend for the later- to pre- period was similar to the main analysis.  
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Thus, excluding the data point in December 2022 had minimal impact on 4 and 12-hour 
waits suggesting findings were stable. However, December 2022 (i.e. the month affected by 
industrial action by ambulance workers) may have had a disproportionate influence on 
ambulance response time trends.  
 
 
2) adjusting the early- (Recovery Plan) period to Jan-Dec 2023, incorporating ‘winter 

pressures’ 

Redefining the early- period to incorporate ‘winter pressures’ leads to a deterioration in 
performance in the pre- period. Contrary to the main ITS analysis, there was a change in 
direction for the trend during the early- period, instead showing a decline in performance 
for 4- and 12-hour waits. The later- period trend improved relative to the early- period for 
the 4-hour wait but plateaued for 12-hour waits. For Category 2 ambulance response times, 
the change to the early- period notably altered the direction and magnitude of several 
coefficients. 
 
Thus, modifying the early- (Recovery Plan) period to incorporate ‘winter pressures’ had an 
impact on the interpretation of trends, particularly for ambulance response times.   
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Table 2: Comparative analysis of longitudinal urgent and emergency care performance: summary of key findings 

 Pre- 
(Recovery 
Plan) 
period 
value 

Pre- period trend Early- (Recovery Plan) 
period trend 

Early- period trend 
relative to  
pre- period  

Later-(Recovery Plan) 
period trend 

Later- period trend 
relative to early- 
period  

Later- period relative 
to pre- period 

4-hour target 
(positive values 
indicate better 
performance i.e. 
more people 
meeting the 4-hour 
target) 

57.2% of 
people 
meeting 
target  

Declining performance  
-0.36% fewer people 
meeting the 4-hours 
month-on-month  
(95% CI -0.47, -0.26; 
p<0.001) 

Improving 
performance  
0.26% more people 
meeting the 4-hour 
target month-on-
month. 
(95% CI 0.07, 0.46; 
p=0.008), 

Relative improvement 
in performance  
0.63% more people 
meeting the 4-hour 
target month-on-
month 
(95% CI 0.39, 0.87; 
p<0.001) 

Improving 
performance  
0.08% more people 
meeting the 4-hour 
target month-on-
month  
(95% CI 0.01, 0.15; 
p=0.033) 

Relative decline in 
performance  
-0.19% less people 
meeting the -hour 
target month-on-
month  
(95% CI -0.41, 0.03; 
p=0.097) 

Relative improvement 
in performance  
0.44% more people 
meeting the 4-hour 
target month-on-
month  
(95% CI 0.32, 0.56; 
p<0.001)  

12-hour target 
(negative values 
indicate better 
performance i.e. 
fewer people 
waiting 12-hours or 
more) 

6.1% of 
people 
waiting in 
ED for > 
12-hours  

Declining performance  
0.47% more people 
waiting for 12-hours or 
more month-on-
month. 
(95% CI 0.36, 0.59; 
p<0.001) 

 

Improving 
performance 
-0.25% fewer people 
waiting for 12-hours or 
more month-on-month 
(95% CI -0.41, -0.08; 
p=0.004) 

Relative improvement 
in performance  
-0.72% fewer people 
waiting for 12-hours or 
more month-on-month 
(95% CI -0.95, -0.49; 
p<0.001) 

Declining performance 
0.14% more people 
waiting for 12-hours or 
more month-on-month  
(95% CI 0.08, 0.20; 
p<0.001).     

Relative decline in 
performance  
0.39% more people 
waiting for 12-hours or 
more month-on-month 
(95% CI 0.20, 0.57; 
p=0.010) 

Relative improvement 
in performance   
-0.33% fewer people 
waiting for 12-hours or 
more month-on-
month  
(95% CI –0.46, -0.21; 
p<0.001) 

Cat 2 response time 
(negative values 
indicate better 
performance i.e. a 
shorter response 
time) 

Mean 
response 
time 51.4 
minutes 
(SD 15.4)  

Improving 
performance 
-0.48 minutes shorter 
response times month-
on-month  
(95% CI -1.06, 0.10, 
p=0.107) 

Improving 
performance 
-0.54 minutes shorter 
response time month-
on-month (95% CI -
0.99, -0.08, p=0.022) 

Relative improvement 
in performance 
-0.06 minutes shorter 
response time month-
on-month  
(95% CI -0.89, 0.78, p 
0.893) 

Improving 
performance  
 -0.21 minutes shorter 
response time month-
on-month (95 CI% -
0.37, -0.05, p=0.010) 

Relative decline in 
performance 
0.33 minutes longer 
response time month-
on-month (95% CI  
-0.21, 0.87, p=0.237 

Relative decline in 
performance  
0.27 minutes longer 
response time month-
on-month (95% CI  
-0.36, 0.90, p=0.400) 

CI = confidence intervals; SD = standard deviation



 
 

 

4.2 Analysis of the prioritised high-impact initiatives 
 

We collated data from the survey responses and maturity assessments and had 91 returns 
from 118 trusts (return rate 77.1%).  A total of 416 individual HIIs services were identified as 
being prioritised in these 91 trusts (median=4; IQR 3-6). The most commonly prioritised HIIs 
were: same day emergency care (SDEC, 71.4%); inpatient flow and length of stay (IFLoS, 
69.2%); acute frailty services (AFS, 58.2%) and virtual wards (VWs, 51.6%). For each of these 
four types of HIIs we conducted an ITS comparing those trusts that prioritised individual HIIs 
compared to those that did not. We did these analyses for 4- and 12-hour wait outcomes 
(see Appendix G for full details).   
 
Overall trends demonstrated little difference between those trusts that reported prioritising 
the delivery of individual HIIs and those that did not. However, we urge caution in the 
interpretation of these results due to the limitations around a) the reliability and accuracy of 
using two sets of self-reported data to understand the prioritisation of the HIIs and; b) 
understanding the ‘prioritisation’ of the HIIs is not a measure of the efficacy of the HII itself. 
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4.3 Results from the case-level data 
 

4.3.1 Acute providers reaction to the Recovery Plan 
  
Interviewees told us that the Recovery Plan was helpful in articulating a national UEC 
ambition. The Plan was considered a useful confirmatory marker that enhanced clarity and 
visibility about national UEC priorities, especially in the wake of unprecedented UEC 
pressures. It was noted that the clearly stated objectives and initiatives laid out the 
Recovery Plan meant providers could draw on this to help business cases locally. It was also 
suggested that the Recovery Plan gave weight to activities locally, enabling leverage with 
system partners and providers and providing a vehicle for UEC buy-in. However, it was also 
noted that the Recovery Plan had to be operationalised and translated into a local context, 
where the ambitions set out in the national Plan had to be balanced with competing, local 
priorities that included:  

 Servicing nationally-set, mandated targets; 
 Tackling local/site challenges and systemic issues; 
 Managing and responding to patient need, safety and rising demand/acuity and 

quality of care;  
 Furthering integration and partnership working (both at system and provider-level). 

 

4.3.2 Areas of activity and the high-impact initiatives  
 
We asked interviewees what prioritisation of the HIIs involved locally during the Recovery 
Plan period. We found that instead of specifying discrete, individual initiatives as outlined in 
the plan, interviewees framed the discussion broadly around three key areas of activity: pre-
hospital and front door; within-hospital and post-hospital (discharge), that some initiatives 
formed part of or fed into. This is illustrated in Figure 5.  
 
Insights from the interviews surfaced a focus on front door and within-hospital areas of 
activity; areas that interviewees felt they had the greatest influence over and where they 
felt they could better manage and respond to rising demand. These operational areas were 
also where interviewees reported the most ‘successes’ in terms of UEC improvements (i.e. 
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reducing admissions, reducing length of stay, improving flow etc), including supporting key 
targets such as 4-hour waits, 12-hour waits and ambulance handovers.  
 
All sampled trusts prioritised pre-hospital and front door activities including admission 
avoidance, diversion away from the ED and front door streaming. Some of the HIIs 
perceived to support these activities include: SDEC and frailty SDECs (admission avoidance); 
a single point of access at the front door (streaming practitioner/liaison officers, rapid 
assessment areas, and ambulance handover processes including hospital ambulance liaison 
officers (HALOs)); a single point of access and urgent community response for the wider 
system (e.g. conveyance avoidance, specialist ‘frailty’ phone lines for clinicians).  
 
Within-hospital, interviewees prioritised activities around IFLoS. This often centred around 
discharge processes involving: anticipatory flow, early discharge planning, to-take-home 
(medication and pharmacy); and frontloading diagnostics at the front door. Interviewees 
emphasised that they believed that addressing in-hospital flow had facilitated 
improvements to 12-hour waits and ambulance handovers. 
 
 
 



 
 

 

Figure 5: Diagram of areas of activity, the high-impact initiatives, mechanisms and outcomes 

 



 
 

 

 
 
4.3.3 System-level relationships and partnership working 
 
The most prominent activity noted by interviewees was system-level dialogue and 
partnership-working, including operational problem-solving at system and place level. 
Interviewees felt that improving partnership working with providers across the system was 
crucial to relieving UEC pressures and essential in underpinning successful delivery of the 
HIIs. Interviewees from one site described the introduction of “wait456”, and the initial 
concern towards potential risks to patient safety. However, they described its introduction 
as a major factor to push the trust to better streamline their processes, to improve 
handover times and to work closely (meeting weekly) with the ambulance service to address 
concerns, challenges and learning. This has led to a continued working partnership. 
 
At the system-level, an interviewee described how the ICB had shifted its framing around 
the UEC performance agenda from a focus on delivery and performance to care quality and 
patients, as a catalyst for system-level working and partnerships which delivered impact on 
length of stay and criteria to reside. 
 
Building relationships focused on a range of system partners including: community services; 
the ambulance service; social care, and in some instances the local authority, social services 
and mental health providers. These relationships were seen to support discharge planning 
and pathways and jointly delivered single points of access/care transfer hubs, VWs and 
urgent community response. Approaches used to support partnership working included: 

 system/place-level working groups and communication channels (i.e. WhatsApp 
groups); 

 frequent multi-disciplinary team meetings, communications and dialogue (daily or 
weekly); 

 visible, present, and outward-facing acute provider leadership.  
 
In some instances, there was recognition of previously strained relationships, where 
restoring partnerships via visible and present leadership was seen as pivotal. Leadership of 
this kind was also identified as a key facilitator towards collective ownership and 
responsibility, i.e. where UEC challenges and solutions are recognised as a system-wide 
prerogative. Similarly, the importance of integration between acute trusts and system 
partners (including the local authority, social care and community services) was viewed as a 
priority for relieving UEC pressures. Approaches to integration varied across the sampled 

 
6 The “wait 45” protocol, introduced in late 2024 aims to limit ambulance handover delays to a maximum of 45 
minutes in the ED. 
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trusts, but were broadly categorised as formal or informal, with the latter developed by 
long-standing partnership working via multi-disciplinary teams (especially for single point of 
access) and discharge pathways.  

4.3.4 A ‘whole hospital’ approach 
 
When asked about perceived areas of improvement during the Recovery Plan period, 
interviewees across the sampled trusts perceived improvements in ambulance handovers, 
4-hour and 12-hour waits. Interviewees also highlighted successes in streaming at the front 
door and admission avoidance, addressing short-term length of stay, and discharge 
processes and planning. 
 
Staff described competing priorities for addressing different targets and indicators. For 
example, one site described the tension of streaming patients to Urgent Treatment Centres 
(UTCs) instead of ED as better for patient care quality, balanced with perceptions that this 
may negatively impact 4-hour wait targets.  
 
Whilst the 4-hour wait target was mentioned, interviewees emphasised a focus on patients, 
including patient safety. Whilst still striving for the 4-hour wait target, some interviewees 
noted it was not their highest priority. Instead, interviewees described focusing on areas 
that would promote good quality, patient-orientated care. In this vein, the 12-hour wait 
target was raised as a priority by interviewees (in respect to patient safety and avoidable 
harm), as well as the “wait 45”, perceived as key indicators for reducing patient harm.  
 
Partnership working across the whole hospital was raised as crucial to achieving 
improvements in hospital flow and discharge processes and planning, which positively 
impacted the 12-hour wait target and “wait 45”. Partnership working (within hospital and 
between providers) improved ambulance handovers and helped to remove internal 
blockages, which improved hospital flow. Insights reveal the importance of engaging with 
other specialities and enhancing communication between staff to collectively tackle UEC 
pressures was important for all sampled trusts. This involved engagement with operational 
and clinical staff (including leaders and managers), buy-in from different specialities/wards, 
and introducing and championing focused working groups (specifically on inpatient flow and 
internal processes) which cut across distinct medical divisions. For example, one site tackled 
challenges around long length of stay by reducing their length of stay to a 7-day default and 
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increasing the number of multi-disciplinary team meetings to discuss and progress patients 
for discharge. It was perceived that these activities facilitated greater hospital flow but did 
not compromise quality of care. 
 
Interviewees highlighted the necessity of constructive working relationships across 
specialities to facilitate improvements on hospital flow (and therefore length of stay and 
earlier discharge). This relational approach was seen as longer-term in scope and essential 
to evolving the cultural mindset of staff and the organisation, fostering a sense of collective 
responsibility towards UEC. Visible, present executive and medical leadership was seen to 
help generate staff buy-in, as a catalyst for whole-hospital cultural change towards shared 
responsibility and ownership. This emphasises the prevalent theme of addressing the 
foundational ways of working to better support the delivery of key areas of UEC activity.  
 

4.3.5 Systemic challenges, sustainability of initiatives and concerns around short term-ism  
 
Interviewees had concerns around the sustainability of resource intensive drives to improve 
4-hour targets. In some cases, these were only feasible for short periods (to meet annual 
targets), especially within the context of resource pressures and constraints, and thus were 
considered unsustainable. The qualitative data indicates that a focus on whole-system and 
whole-hospital approaches to UEC improvement is more sustainable than discrete, short-
term interventions with greater potential for impact over the longer-term. However, longer-
term approaches require sufficient time to deliver change. Unlike other targets, the “wait 
45” target was generally viewed more optimistically as meeting it required a ‘whole 
hospital’ approach and partnership working with the ambulance service. However, cautions 
were raised around the novelty of implementation of some of the activities and measures to 
meet the new target.  
 
Interviewees pointed to the reactive nature of UEC improvement when discussing areas of 
prioritised activity, often in the context of servicing key targets (namely 4-hour waits). 
Numerous, often overlapping, measures, initiatives and service changes were described by 
interviewees. Often, measures were adopted for short periods of time and if they were too 
costly or gains were not seen quickly enough within local data, priorities and resources were 
moved elsewhere. Interviewees perceived this flux to inhibit identification of which changes 
had driven specific improvements in each area, or what could be driving positive change in 
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UEC more generally. Rather, seeking to make and track incremental improvements over the 
longer-term may better support sustainable practices. 
 
The risk of unintended consequences was also surfaced in the data, namely whether there 
was potential for reactive improvement approaches to inadvertently increase demand for 
UEC services. For example, several trusts detailed the increased use of primary care and 
(often senior) community practitioners in the ED, UTCs and SDECs to manage increasing 
volumes of patients at the front door. This was seen to be effective for managing demand in 
the ED, but also a high-cost use of resources. It was perceived that this helped to service key 
targets e.g. 4-hour waits, but may also drive demand via increased service provision, 
without addressing long-term problem solving. 
 
Interviewees perceived a cultural shift in how ED was viewed and used by the public in the 
post-pandemic period. This shift was coined ‘Amazon healthcare’: a perception that people 
desire same-day healthcare and seek to obtain this via the ED, despite long waiting times. 
This was partly attributed to the perception amongst interviewees of patients’ challenges in 
timely access to primary care. Indeed, the qualitative data suggests that a driver in the 
increase of demand and volume in UEC was related to health issues which it was perceived 
were able to be managed in primary care. Adapting and sometimes expanding services in 
UEC to cover primary care provision reflects the reactive response to patient need, 
increased volume and demand.   
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5. Summary and implications for ongoing and future service 
delivery 
 
Reception of the Recovery Plan 
 
We found that, broadly, the Recovery Plan was received well by providers and systems. 
Interviewees emphasised that a clear, national ambition was helpful to focus priorities, 
leverage resource, and bring stakeholders to the table, during a period of intense pressure 
across UEC. However, the qualitative data illuminates a wider context of complex and 
overlapping sets of competing priorities that acute providers and partners are managing, 
including target-servicing, tackling local challenges and structural issues; managing and 
responding to patient need and rising demand; and furthering integration and partnership 
working (at system and provider-level, and within hospitals). 
 
Longitudinal UEC performance  
 
Our analyses showed that prior to the Recovery Plan (Jan 2022–Jan 2023), performance was 
declining for 4-hour and 12-hour waiting times. This downward trend was arrested during 
the early- period of the Recovery Plan (February–September 2023), with an increase in UEC 
performance. After the early- period of intensive activity, rates of improvement plateaued 
between October 2023-March 2025, with marginal improvements for Category 2 ambulance 
response times and 4-hour waits.   
 
The Recovery Plan announcements in January and July 2023, helped refocus system and 
provider attention on reversing the decline in performance related to 4‑hour and 12‑hour 
waits. However, early rates of improvement were not sustained into the longer term as the 
initial period of intensive operational activity tapered off and ED demand continued to rise.  
 
Meaningful improvement towards the set targets takes time to deliver, especially in the 
context of rising volumes in ED, experienced over this period. Insights from our qualitative 
data supports the broader perspective that meaningful, large shifts towards improvements 
in UEC performance takes time and sustainable practices across the health and care system.  
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Prioritised initiatives and areas of activity 
 
The July 2023 communication of the Recovery Plan placed a strong focus on prioritising 
delivery of the high impact initiatives per se. Rather than articulating the impact of specific 
initiatives, we found that interviewees tended to group activities into three broad areas: 

•             Pre-hospital and front door (the initial point of entry into ED); 
•             Within-hospital flow; 
•             Post-hospital (discharge). 

 
Providers told us that they prioritised areas within their control and those where it was 
perceived they could achieve the greatest impact on performance. Interviewees 
emphasised that they believed that addressing in-hospital flow and front door streaming 
had facilitated improvements to 12-hour waits and ambulance handovers.  
 
Acute providers needed to balance competing priorities in the period after the Recovery 
Plan. Interviewees discussed national targets, with 12-hour waits and ambulance handovers 
targets rated as key markers of patient safety and potential for harm. These targets were 
also raised in respect to their utility in highlighting systemic issues that needed to be 
addressed. In contrast, insights from the interviews reveal that the 4-hour wait target was 
less of a priority as it provided limited insight into the quality of patient care.  
 
Wider enablers of improvements in UEC performance 
 
Interviewees emphasised that successful and sustainable change in UEC indicators 
depended not only on service developments but activities that support a collaborative 
approach to delivering UEC. A core aim of the Recovery Plan was to bring people together to 
coordinate a unified whole system response to tackle UEC performance. Three key enablers 
were identified at both hospital and system levels, supporting the July 2023 emphasis on 
system-level working:  
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1.            Improved communication and dialogue;  
2.            Stronger partnership working and relationships; 
3.            Visible and engaged leadership. 
 

Our data suggests these enablers are essential for driving improvement and fostering 
shared responsibility for UEC performance. 
 
Investment in partnership working to further collective ownership of UEC, both at system 
and site levels, were seen as particularly important for addressing hospital flow and length 
of stay challenges, facilitating progress on critical indicators like 12-hour waits and 
ambulance handovers. 
 
Sustainability and serving targets 
 
There were concerns about the long-term viability of resource-intensive efforts to meet 4-
hour targets. Our data indicates that approaches to UEC recovery and improvement were 
often reactive in nature, focusing on servicing key targets. While these reactive measures 
and activities sometimes yielded short-term gains, their resource-intensive nature must be 
understood within the context of the many competing priorities that providers and systems 
were required to manage during the Recovery Plan period. Our data suggests that reactive 
approaches risk diverting attention from addressing deeper systemic issues and long-term 
challenges, particularly in the face of rising demand. Reactive approaches may also 
exacerbate UEC pressures via increasing demand within service provision.  
 
Policy implications  
 
In UEC, 12-hour waits and ambulance handover performance are considered better 
indicators of care quality and patient safety than the 4-hour wait target. A shift of focus to 
safety and avoidable harm would focus attention on systemic challenges and de-emphasise 
UEC performance being perceived as the responsibility of individual providers. 
 
Sustained improvement in emergency department performance takes time to deliver. 
Ensuring that short-term gains are sustained into the longer-term requires action on 
underlying systemic issues and a consistent targeted focus on the enablers of change. Three 
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broad enablers, improved communication, partnership working, and visible and present 
leadership, appear crucial for sustainable change. A structured assessment of local 
capability of these key enabling features could act as an indicator of system capacity to 
affect change. 
 
National targets are necessary but can also be a blunt instrument. Incremental targets set at 
system and place levels, could be a better way of capturing gradual but consistent progress 
towards the national goals. Such an approach could help to support local partnership 
working and the collective responsibility necessary to sustain improvement efforts over 
time. 
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Appendix A:  Summary of 10 high-impact initiatives 
 
Table A 1: Summary of 10 high-impact initiatives 

Initiative Focus  
Same day 
emergency care 

Same day care (assessment, diagnosis, treatment, and discharge) for people with an 
emergency health issue to avoid a hospital admission.  
 

Acute frailty 
services 

Service that identifies and assesses frail patients soon after their arrival to hospital. 
 
 

Virtual wards  Virtual wards aim to deliver acute hospital level in-patient care in people’s homes. 
Use of technology is likely to play a role in these models.  
 

Urgent Community 
Response 
 

Delivery of urgent care to people in their homes, with referrals from multiple sources  

Acute Respiratory 
Infection Hubs 

Service provision for the rapid assessment of people with acute respiratory 
infections, aiming to provide same day assessment to people referred from multiple 
sources.  
 

Inpatient flow and 
length of stay 
(acute) 
 

Implementing in hospital efficiencies to support patient flow and timely, efficient 
discharge.  
 

Community bed 
productivity and 
flow 
 

Implementing community bed focused efficiencies to support patient flow and timely 
and efficient discharge.  
 

Care Transfer Hubs A system level service that links relevant care services (e.g., acute, primary, 
community, local authority and third sector) to co-ordinate care for people. Key focus 
on safe hospital discharge  
 

Intermediate care 
demand and 
capacity 

Supporting the operationalisation of ongoing demand and capacity planning, 
including through improved use of data to improve access to and quality of 
intermediate care including community rehab.  
 

Single point of 
access 

Single point of referral for urgent care requirements. Aims to maximised care co-
ordination which will facilitate whole system management of patients into the right 
care setting, with the right clinician/team, at the right time  
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Appendix B: Interrupted time series  
 
An interrupted time series (ITS) is a comparative analysis which can be used to assess the 
impact of policy change when a randomised controlled trial is not feasible. It assesses the 
effect of an intervention over time; and to understand whether an intervention is expected 
to ‘interrupt’ the trend of the outcome. 
 
Graphical example of linear ITS model7 – trends for the pre- period, early- period and later- 
periods are shown by the black lines and are estimated from the data (black crosses). The 
early- period is indicated by the vertical green dashed lines. A counterfactual trend line 
(extrapolation of i) the pre-period and ii) early-period trends are shown as the grey dashed 
lines) – these are compared (illustrated by the orange arrows) to the i) early- period and ii) 
later- periods trends to show the change relative to the preceding period. The level change 
or jump (illustrated in red) shows the immediate change at the introduction and end of the 
early- period.  
 
Figure B 1: graphical example of a linear interrupted time series model 

 
7 Adapted from example in: Turner, S.L., Karahalios, A., Forbes, A.B. et al. Comparison of six statistical methods 
for interrupted time series studies: empirical evaluation of 190 published series. BMC Med Res Methodol 21, 
134 (2021). https://doi.org/10.1186/s12874-021-01306-w 
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Appendix C: Interrupted time series 4-hour wait 
Table C1 summarises the results from the main analysis and those from the sensitivity analysis 
for the 4-hour wait which are described in more detail below.  

Table C 1: Summary of main analysis and sensitivity analysis – 4-hour waits 

Results: coefficients, 95% confidence intervals, p-values 

Results: main analysis 4-hour waits 

Table C2 shows the results from the ITS for the 4-hour wait target.  During the pre- period 
the proportion of people meeting the 4-hour target was 57.2%. During the pre- period (until 
end Jan 2023) there was a decrease in performance (a reduction in the proportion of people 
meeting the 4-hour target) with, on average, around -0.36% (95% CI -0.47, -0.26; p<0.001) 
fewer people being seen within 4-hours month-on-month.   

Table C 2: Interrupted time series analysis: 4-hour waiting times – adjusted by month, 
number of Type 1 ED attendances and strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend -0.36 0.05 <0.001 -0.47 -0.26 
Level change (February 2023) -0.14 0.40 0.718 -0.92 0.63 
Early- period trend relative to pre- period 0.63 0.12 <0.001 0.39 0.87 
Level change (September 2023) -0.70 0.39 0.069 -1.46 0.06 
Later-period relative to early- period -0.19 0.11 0.097 -0.41 0.03 
Later- period relative to pre-period 0.44 0.06 <0.001 0.32 0.56 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend 0.26 0.10 0.008 0.07 0.46 
Later- period trend 0.08 0.04 0.033 0.01 0.15 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

 

Indicator Pre- period 
trend  

Early- period  
trend  

Early- period 
trend relative 
to   
Pre- period   

Later-period 
trend  

Later- period 
trend  
relative to 
early- period  

Later- period 
trend relative 
to pre- period 

Main 
analysis 

-0.36  
(-0.47, -0.26) 

p<0.001 

0.26  
(0.07, 0.46) 

p=0.008 

0.63  
(0.39, 0.87) 

p<0.001 

0.08 
(0.01,0.15) 

p=0.033 

-0.19  
(-0.41, 0.03) 

p=0.097 

0.44 
(0.32, 0.56) 

P<0.001 
Excl. Dec 
2022 

-0.41  
(-0.53, -0.30) 

p<0.001 

0.21  
(0.02, 0.40) 

p=0.034 

0.62  
(0.38, 0.87) 

p<0.001 

0.07  
(0.00, 0.14) 

p=0.044 

-0.13  
(-0.35, 0.09) 

p=0.230 

0.49 
(0.36, 0.61) 

P<0.001 
Shifting 
early-period 
(Jan-Dec 
2023) 

-0.83  
(-0.96, -0.69) 

p<0.001 

-0.26  
(-0.39, -0.14) 

p<0.001 

0.56  
(0.38, 0.74) 

p<0.001 

0.14  
(0.05, 0.22) 

p=0.001 

0.40  
(0.24, 0.56) 

p<0.001 

0.97 
(0.81, 1.12) 

P<0.001 
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During the early- period (Feb-Sep 2023) the decline in performance for the 4-hour wait time 
was arrested, with a small upward increase in performance - an estimated increase of 0.26% 
(95% CI 0.07, 0.46, p=0.008) more people meeting the 4-hour target month-on-month. This 
was an improvement of 0.63% (95% CI 0.39, 0.87; p<0.001) more people reaching the target 
month-on-month relative to the pre- period (trend change).   

In the later- period, there was a smaller rate of improvement of 0.08% (95% CI 0.01, 0.15; 
p=0.033) in the 4-hour performance month-on-month. Compared with the early- period this 
was a small month-on-month decrease of -0.19% (95% CI -0.41, 0.03; p=0.097) but an 
improvement of 0.44% (95% CI 0.32, 0.56, p<0.001) month-on-month relative to the pre-
period. 

The level change (immediate change or “jump”) at the beginning [Feb 2023: -0.14% (95% CI 
–0.92, 0.63; p=0.718)] and end [Sept 2023: -0.70% (95% CI –1.46, 0.06; p=0.069)] of the 
early- period both showed a decrease in performance.   

Results: Sensitivity analysis 4-hour waits excluding December 2022  

After excluding the data point for December 2022 (Table C3; Figure C1) results were 
consistent with those in the main analysis which had already made an adjustment for 
industrial action in December 2022. All coefficients were in the same direction and of similar 
magnitude to those in the main analysis. 

Table C 3: Interrupted time series sensitivity analysis: 4-hour wait, excluding December 2022  

 Coeff* SE P-value 95% CI 
Pre- period trend -0.41 0.06 <0.001 -0.53 -0.30 
Level change (February 2023) 0.32 0.40 0.428 -0.46 1.09 
Early- period trend relative to pre- 
period 0.62 0.12 <0.001 0.38 0.87 
Level change (September 2023) -0.64 0.39 0.102 -1.41 0.13 
Later- period relative to early- period -0.13 0.11 0.230 -0.35 0.09 
Later- period relative to pre- period 0.49 0.06 <0.001 0.36 0.63 
      

Linear Trend Coeff SE P-value 95% CI 
Early- period trend 0.21 0.10 0.034 0.02 0.40 
Later- period trend 0.07 0.04 0.044 0.00 0.14 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 
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Figure C 1: Interrupted time series sensitivity analysis: 4-hour wait, excluding December 
2022 

 

Results: Sensitivity analysis 4-hour wait incorporating ‘winter pressures’ into the early- 
period (Table C4; Figure C2) 

Due to the change of the early- period (now incorporating Jan 2023, and Oct-Dec 2023) the 
existing downward trend in the pre- period worsens, from -0.36% to -0.83% (month-on-
month) fewer people meeting the 4-hour target. The early- period shows a decline in 
performance (-0.25%, 95% -0.39, -0.14, p<0.001) but the later- period is consistent with that 
in the main analysis.  

Table C 4: Interrupted time series sensitivity analysis, including ‘winter pressures’ in the 
early- period 

 Coeff* SE P-value 95% CI 
Pre- period trend -0.83 0.07 <0.001 -0.96 -0.69 
Level change (January 2023) 5.93 0.52 <0.001 4.92 6.94 
Early- period trend relative to pre- period 0.56 0.09 <0.001 0.38 0.74 
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Level change (December 2023) 1.42 0.35 <0.001 0.73 2.11 
Later- period relative to early- period 0.40 0.08 <0.001 0.24 0.56 
Later- period relative to pre- period 0.97 0.08 <0.001 0.81 1.12 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend -0.26 0.07 <0.001 -0.39 -0.14 
Later- period trend 0.14 0.04 0.001 0.05 0.22 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

In addition, the  later- period relative to the early- period is positive  with 0.40% (95% CI 
0.24, 0.56, p<0.001) more people meeting the 4-hour target month-on-month compared 
with -0.19% (95% CI -0.41, 0.03, p=0.097) in the main analysis. The rate of improvement in 
the later- period relative to the pre- period increased from 0.44% (95% CI 0.32, 0.56, 
p<0.001) to 0.97% (95% CI 0.81, 1.12, p<0.001).  

The level change (immediate change) coefficient changed from being small and negative (-
0.14%, 95% CI –0.92, 0.63, p=0.718) to being large and positive (5.93%, 95% CI 4.92, 6.94, 
p<0.001) at the beginning of the early- period and to a lesser extent at the end of the early- 
period (main analysis: -0.70, 95% CI -1.46, 0.06, p=0.069 to 1.42 (95% CI 0.73, 2.11, 
p<0.001). This is presumably due to the exclusion of winter pressures from the end of 2023 
in the early- period in the main analysis. 

Figure C 2: Interrupted time series sensitivity analysis: 4-hour wait including ‘winter 
pressures’ in the early- period 
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Appendix D: Interrupted time series 12-hour wait  
Table D1 summarises the results from the main analysis and those from the sensitivity 
analysis for the 12-hour wait which are described in more detail below.  

Table D 1: Summary of main analysis and sensitivity analysis – 12-hour wait 

Indicator Pre- period 
trend  

Early- period  
trend  

Early- period 
trend relative 
to   
Pre- period   

Later- period 
trend  

Later- period 
trend  
relative to 
early- period  

Later- period 
trend relative 
to pre- period 

Main analysis 0.47  
(0.36, 0.59) 

p<0.001 

-0.25  
(-0.41, -0.08) 

p=0.004 

-0.72  
(-0.95, -0.49) 

p<0.001 

0.14  
(0.08, 0.20) 

p<0.001 

0.39  
(0.20, 0.57) 

p<0.001 

-0.33 
(-0.46, -0.21) 

p<0.001 
Excl. Dec 
2022 

0.52  
(0.40, 0.64) 

p<0.001 

-0.17  
(-0.33, -0.02) 

p=0.031 

-0.69  
(-0.92, -0.47) 

p<0.001 

0.14  
(0.08, 0.20) 

p<0.001 

0.31  
(0.14, 0.49) 

p<0.001 

-0.38  
(-0.51, -0.24) 

P<0.001 
Shifting 
early-period 
(Jan-Dec 
2023) 

0.80  
(0.62, 0.98) 

p<0.001 

0.17  
(0.07, 0.28) 

p=0.001 

-0.62  
(-0.79, -0.45) 

p<0.001 

0.12  
(0.05, 0.19) 

p=0.001 

-0.06  
(-0.18, 0.07) 

p=0.391 

-0.68 
(-0.87, -0.49) 

P<0.001 

Results: coefficients, 95% confidence intervals, p-values 

Results: main analysis 12-hour wait 

During the pre- period the proportion of people not meeting the 12-hour target was 6.1%. 
During the pre- period (until end Jan 2023) there was a decrease in performance for this 
indicator with, on average, 0.47% (95% CI 0.36, 0.59; p<0.001) more people waiting for 
longer than 12-hours in ED month-on-month (Table D2).  

Table D 2: Interrupted time series analysis: 12-hour waiting times – adjusted by month, 
number of Type 1 ED attendances, strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend 0.47 0.06 <0.001 0.36 0.59 
Level change (February 2023) -0.92 0.35 0.009 -1.60 -0.23 
Early- period trend relative to pre- period -0.72 0.12 <0.001 -0.95 -0.49 
Level change (September 2023) 0.93 0.36 0.010 0.22 1.64 
Later- period relative to early- period 0.39 0.09 <0.001 0.20 0.57 
Later- period relative to pre- period -0.33 0.06 <0.001 -0.46 -0.21 
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Linear Trend Coeff SE P-value 95% CI 
Early- period trend -0.25 0.08 0.004 -0.41 -0.08 
Later- period trend 0.14 0.03 <0.001 0.08 0.20 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

During the early- period this trend appears to be reversed with fewer people  
(-0.25% fewer people month-on-month; 95% CI –0.41, -0.08; p=0.004) waiting for more than 
12-hours in ED. The rate of improvement relative to the pre- period was -0.72% (95% CI –
0.95, -0.49; p<0.0001) fewer people waiting for 12-hours or more 
  
The level of improvement does not appear to be sustained in the later- period with a small  
increase of 0.14% more people waiting for 12-hours or more (95% CI 0.08, 0.20; p<0.0001) 
and more people waiting for 12-hours or more relative to the early- period (0.39%; 95% CI 
0.20, 0.57; p<0.001).  However, there were –0.33 (95% CI –0.46, -0.21; p<0.001) fewer 
people waiting for more than 12-hours in ED in the later- period compared to the pre- 
period. 
  
The level change at the beginning and end of the early- period was also  in opposite 
directions – at the beginning of the early- period in February 2023 there were –0.92% (95% 
CI –1.60, -0.23; p=0.009) fewer people waiting for 12-hours or more; by contrast in 
September 2023 there were 0.93% (95% CI 0.22, 1.64; p=0.010) more people waiting for 12-
hours or more.   
 
Results: Sensitivity analysis 12-hour wait excluding December 2022  

After excluding the data point for December 2022 results were similar to the main analysis 
which had already made an adjustment for industrial action in December 2022 (Table D3, 
Figure D1). All coefficients were in the same direction and of similar magnitude to those in 
the main analysis. 

Table D 3: Interrupted time series sensitivity analysis: 12-hour wait, excluding December 
2022 

 Coeff* SE P-value 95% CI 
Pre- period trend 0.52 0.06 <0.001 0.40 0.64 
Level change (February 2023) -1.12 0.34 0.001 -1.78 -0.46 
Early- period trend relative to pre- 
period -0.69 0.12 <0.001 -0.92 -0.47 
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Level change (September 2023) 0.63 0.34 0.066 -0.04 1.30 
Later- period relative to early- period 0.31 0.09 <0.001 0.14 0.49 
Later- period relative to pre-period -0.38 0.07 <0.001 -0.51 -0.24 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend -0.17 0.08 0.031 -0.33 -0.02 
Later- period trend 0.14 0.03 <0.001 0.08 0.20 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

Figure D 1: Interrupted time series sensitivity analysis: 12-hour wait, excluding December 
2022 

 
 

Results: Sensitivity analysis 4-hour wait incorporating ‘winter pressures’ into the early- 
period (Table D4; Figure D2) 

Due to the change of the early- period (now incorporating Jan 2023, and Oct, Nov and Dec 
2023) the existing upward trend in the pre- period worsens from 0.47% to 0.80% (month-
on-month) more patients waiting for more than 12-hours from decision to admit (Table D4, 
Figure D2). The trend (slope) during the early- period changed direction (from –0.25% to 
0.17%) when incorporating the winter months and showing an increase in the percentage of 
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patients waiting month-on-month for more than 12-hours. However, the trend change 
relative to the pre- period is of similar magnitude and in the same direction. The trend for 
the later- period is similar to that of the main ITS analysis, however the trend change 
relative to the early- period is in the opposite direction (from 0.39% to –0.06% when 
incorporating winter months in the early- period). For the later- period relative to the pre- 
period the rate of improvement changed from -0.33 (95% CI –0.46, -0.21) to –0.68 (95% CI –
0.87, -0.49). 
 
There is also a large level change at the beginning of the early- period (January 2023) which 
drops by –4.58% (95% 95% CI –5.72 to –3.43) compared with –0.92 in the main analysis. 

 

Table D 4: Interrupted time series sensitivity analysis: 12-hour wait, including ‘winter 
pressures’ in the early- period 

 Coeff* SE P-value 95% CI 
Pre- period trend 0.80 0.09 <0.001 0.62 0.98 
Level change (January 2023) -4.58 0.58 <0.001 -5.72 -3.43 
Early- period trend relative to pre- 
period -0.62 0.09  <0.001 -0.79 -0.45 
Level change (December 2023) -0.70 0.33 0.034 -1.34 -0.05 
Later- period relative to early- period -0.06 0.07 0.391 -0.18 0.07 
Later- period relative to pre- period -0.68 0.10 <0.001 -0.87 -0.49 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend 0.17 0.05 0.001 0.07 0.28 
Later- period trend 0.12 0.03 0.001 0.05 0.19 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

 
Figure D 2: Interrupted time series sensitivity analysis: 12-hour wait, including ‘winter 
pressures’ in the early- period 
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Appendix E: Interrupted time series Category 2 ambulance 
response times 
Table E1 summarises the results from the main analysis and those from the sensitivity 
analysis for Category 2 ambulance response times which are described in more detail below.  

Table E 1: Summary of main analysis and sensitivity analysis – Category 2 ambulance 
response times 

Results: coefficients, 95% confidence intervals, p-values 

Results: main analysis Category 2 ambulance response times 

During the pre- period, the average ambulance response time was 51.4 minutes (target 18 
minutes, which was revised upwards to 30 minutes in 2023/2024 and 2024/2025).    

The pre- period shows a reduction in ambulance response times (-0.48 minutes shorter 
response times month-on-month, 95% CI -1.06, 0.10, p=0.107) however this  appears to be 
driven by a large drop in response times from December 2022 (which were particularly high 
due to industrial action by ambulance staff) to January 2023.   
  
During the early- period there was a continued reduction in ambulance response times, (-
0.54 minutes month-on-month, 95% CI –0.99, -0.08, p=0.022). The rate of improvement was 
similar relative to the pre- period (-0.06 minutes, 95% CI –0.89, 0.78, p 0.893).   
 

Indicator Pre- period 
trend  

Early- period  
trend  

Early- period 
trend relative 
to   
Pre- period   

Later- period 
trend  

Later- period 
trend  
relative to 
early- period  

Later- period 
trend relative 
to pre- period 

Main analysis -0.48  
(-1.06, 0.10) 

p=0.107 

-0.54  
(-0.99, -0.08) 

p=0.022 

-0.06  
(-0.89, 0.78) 

p=0.893 

-0.21  
(-0.37, -0.05) 

p=0.010 

0.33  
(-0.21, 0.87) 

p=0.237 

0.27 
(-0.36, 0.90) 

p=0.400 
Excl. Dec 
2022 

-0.25  
(-0.76, 0.27) 

p=0.345 

0.60  
(0.08, 1,11) 

p=0.022 

0.84  
(0.04, 1.65) 

p=0.041 

-0.11  
(-0.27, 0.04) 

p=0.157 

-0.71  
(-1.31, -0.11) 

p=0.020 

0.13 
(-0.41, 0.68) 

p=0.631 
Shifting 
early- period 
(Jan-Dec 
2023) 

0.60  
(-0.12, 1.31) 

p=0.104 

0.15  
(-0.19, 0.50) 

p<0.001 

-0.44  
(-1.25, 0.37) 

p=0.284 

-0.38  
(-0.57, -0.19) 

p<0.001 

-0.54  
(-0.99, -0.08) 

p=0.021 

-0.98 
(-1.77, -0.19) 

p=0.015 
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In the later- period, ambulance response times continue to reduce on average (-0.21 
minutes month-on-month, 95 CI% -0.37, -0.5, p=0.010). Relative to the early- period 
response times were longer (0.33 minutes month-on-month, 95% CI –0.21, 0.87, 
p=0.237).  This was also true for the later- period relative to the pre- period (0.27 minutes, 
95% CI –0.36, 0.90, p=0.400).  
  
At the beginning of the early- period (February 2023) there was a reduction (level change or 
jump) in ambulance response times of -5.59 minutes (95% CI -8.37, -2.81; p<0.001). By 
contrast at the end of the early- period (September 2023) ambulance response times were 
longer by 3.27 minutes (95% CI 1.22, 5.22, p=0.002).  

Table E 2: Interrupted time series analysis: Category 2 ambulance response times - adjusted 
by month, number of Category 2 incidents, strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend -0.48 0.30 0.107 -1.06 0.10 
Level change (February 2023) -5.59 1.42 <0.001 -8.37 -2.81 
Early- period trend relative to pre- 
period -0.06 0.43 0.893 -0.89 0.78 
Level change (September 2023) 3.27 1.05 0.002 1.22 5.32 
Later- period relative to early- period 0.33 0.28 0.237 -0.21 0.87 
Later- period relative to pre- period 0.27 0.32 0.400 -0.36 0.90 
      

Linear Trend Coeff SE P-value 95% CI 
Early- period trend -0.54 0.23 0.022 -0.99 -0.08 
Later- period trend -0.21 0.08 0.010 -0.37 -0.05 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

 
  
Results: Sensitivity analysis Category 2 ambulance response times excluding December 
2022  

After excluding the data point for December 2022 results a number of coefficients change in 
terms of magnitude and direction (Table E3, Figure E1). The trend (slope) during the early- 
period is of the same magnitude but in the opposite direction (i.e. from -0.54 minutes to a 
trend of increasing response times of 0.60 minutes month-on-month), which is an increased 
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response time of 0.84 minutes relative to the pre- period. The later- period trend relative to 
the early- period also changed in direction and magnitude from 0.33 minutes longer 
response times in the main analysis to an average -0.71 minutes shorter response times.  

 

 

 

 

 

Table E 3: Interrupted time series sensitivity analysis: Category 2 ambulance response times, 
excluding December 2022 

 Coeff SE P-value 95% CI 
Pre- period trend -0.25 0.26 0.345 -0.76 0.27 
Level change (February 2023) -9.90 2.29 <0.001 -14.38 -5.42 
Early- period trend relative to pre- 
period 0.84 0.41 0.041 0.04 1.65 
Level change (September 2023) -4.14 1.82 0.023 -7.71 -0.56 
Later- period relative to early- period -0.71 0.31 0.020 -1.31 -0.11 
Later- period relative to pre- period 0.13 0.28 0.631 -0.41 0.68 
      

Linear Trend Coeff SE P-value 95% CI 
Early- period trend 0.60 0.26 0.022 0.08 1.11 
Later-period trend -0.11 0.08 0.157 -0.27 0.04 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

 
 
Figure E 1: Interrupted time series sensitivity analysis: Category 2 ambulance response 
times, excluding December 2022 
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Results: Sensitivity analysis 4-hour wait incorporating ‘winter pressures’ into the early- 
period (Table E4; Figure E2) 

Due to the change of the early- period (now incorporating Jan 2023, and Oct, Nov and Dec 
2023) the existing upward trend in the pre- period worsens from -0.48 minutes shorter to 
0.60 minutes longer (month-on-month) response times (Table E4, Figure E2).  The trend 
(slope) during the early- period changed direction (from –0.54 minutes shorter to 0.15 
minutes longer) when incorporating the winter months. Relative to the pre- period this was 
–0.44 (95% CI –1.25, 0.37; p=0.284) minutes shorter response time.  The trend for the later- 
period improved slightly from -0.21 minutes shorter response time in the main analysis to -
0.38 minutes in the analysis incorporating ‘winter pressures’ and the trend relative to the 
early- period was in the opposite direction to that in the main analysis (from 0.33 minutes 
longer to -0.54 minutes shorter month-on-month). The trend in the later- period relative to 
the pre- period also changed in magnitude and direction (from 0.27 minutes longer to -0.98 
minutes shorter month-on-month).  
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There is also a large level change at the beginning of the early- period (January 2023) which 
drops by –17.39 minutes (95% 95% CI –23.00 to –11.78) compared with -5.59 minutes in the 
main analysis. This compares to the level change at the end of the early- period of 1.24 (95% 
CI –0.68, -0.08; p=0.205).  

Table E 4: Interrupted time series sensitivity analysis: Category 2 ambulance response times, 
including ‘winter pressures’ in the early- period 

 Coeff SE P-value 95% CI 
Pre- period trend 0.60 0.37 0.104 -0.12 1.31 
Level change (January 2023) -17.39 2.86 <0.001 -23.00 -11.78 
Early- period trend relative to pre- 
period -0.44 0.41 0.284 -1.25 0.37 
Level change (December 2023) 1.24 0.98 0.205 -0.68 3.15 
Later- period relative to early- period -0.54 0.23 0.021 -0.99 -0.08 
Later- period relative to pre- period -0.98 0.40 0.015 -1.77 -0.19 
      

Linear Trend Coeff SE P-value 95% CI 
Early- period trend 0.15 0.18 0.383 -0.19 0.50 
Later- period trend -0.38 0.10 <0.001 -0.57 -0.19 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

 

 

Figure E 2: Interrupted time series sensitivity analysis: Category 2 ambulance response 
times, including ‘winter pressures’ in the early- period 
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Appendix F: Interrupted time series analysis of 4 & 12-hour 
waits, by urgent and emergency care Recovery Tiers 
 
UEC recovery tiers refer to the level of support based on how far local areas are on track 
with delivery of the UEC recovery plan. Support includes targeted executive leadership, 
clinical expertise and analytical insight. Three tiers of intervention include: 

 Tier 1: intensive support – for systems off-target on delivery, support including on-the-
ground planning, analytical and delivery capacity, “buddying” with leading systems and 
executive leadership. 

 Tier 2: light touch – for systems largely on-track, support including regional reviews and 
deep-dives to diagnose challenges and drive improvement. 

 Tier 3:  core offer – universal support offer for systems on track, including specialty 
guidance, peer review and sharing of best practice. 

 
Tiers are reviewed frequently and may change - original tiers assigned during the recovery 
plan were as shown in Table F1.   

Table F 1: Number of ICBs and NHS acute trusts by UEC recovery tiers 

 Number of ICBs Number of 
trusts:  
4-hr target 

Number of 
trusts: 
12-hr wait 

Tier 1: intensive support 7 26 27  
Tier 2: light touch  11 14 16  
Tier 3: core offer 24 64 75  
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Results: 4-hour waits by tiers 

Table F 2: Tier 1 (n=26 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend -0.31 0.10 0.002 -0.51 -0.12 
Level change (February 2023) -0.26 0.97 0.786 -2.16 1.63 
Early- period trend relative to pre- period 0.68 0.22 0.003 0.24 1.11 
Level change (September 2023) 0.26 0.58 0.656 -0.88 1.40 
Later- period relative to early- period -0.36 0.18 0.043 -0.71 -0.01 
Later- period relative to pre- period 0.31 0.10 0.002 0.11 0.51 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend 0.36 0.19 0.057 -0.01 0.73 
Later- period trend 0.00 0.04 0.972 -0.09 0.09 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 
 

Figure F 1: Tier 1 (n=26 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 
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Table F 3: Tier 2 (n=14 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend -0.29 0.12 0.015 -0.53 -0.06 
Level change (February 2023) 0.19 1.12 0.865 -2.01 2.39 
Early- period trend relative to pre- 
period 0.20 0.27 0.448 -0.32 0.73 
Level change (September 2023) -1.01 1.33 0.446 -3.61 1.59 
Later- period relative to early- period 0.18 0.26 0.481 -0.32 0.69 
Later- period relative to pre- period 0.39 0.16 0.015 0.08 0.70 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend -0.09 0.19 0.649 -0.46 0.29 
Later- period trend 0.09 0.12 0.431 -0.14 0.33 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 

 

Figure F 2: Tier 2 (n=14 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 
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Table F 4: Tier 3 (n=64 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend -0.40 0.07 <0.001 -0.54 -0.26 
Level change (February 2023) -0.18 0.47 0.698 -1.10 0.73 
Early- period trend relative to pre- period 0.68 0.16 <0.001 0.36 1.01 
Level change (September 2023) -0.98 0.47 0.039 -1.90 -0.05 
Later- period relative to early- period -0.17 0.15 0.260 -0.46 0.13 
Later- period relative to pre- period 0.51 0.08 <0.001 0.36 0.67 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend 0.28 0.13 0.030 0.03 0.54 
Later- period trend 0.11 0.05 0.013 0.02 0.20 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 
 

Figure F 3: Tier 3 (n=64 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 
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12-hour waits by tiers  

Table F 5: Tier 1 (n=27 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 

 Coeff* SE P-value 95% CI 

Pre- period trend 0.83 0.15 <0.001 0.55 1.12 
Level change (February 2023) -0.98 0.86 0.253 -2.67 0.70 
Early- period trend relative to pre- 
period -1.40 0.30 <0.001 -1.98 -0.82 
Level change (September 2023) 0.90 0.77 0.240 -0.60 2.40 
Later- period relative to early- period 0.79 0.25 0.001 0.30 1.28 
Later- period relative to pre- period -0.61 0.15 <0.001 -0.90 -0.32 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend -0.57 0.21 0.007 -0.98 -0.15 
Later- period trend 0.22 0.08 0.005 0.07 0.38 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 
 

Figure F 4: Tier 1 (n=27 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 
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Table F 6: Tier 2 (n=16 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend 0.22 0.10 0.028 0.02 0.42 
Level change (February 2023) 0.47 1.00 0.641 -1.50 2.43 
Early- period trend relative to pre- 
period -0.22 0.21 0.308 -0.64 0.20 
Level change (September 2023) -0.95 1.41 0.500 -3.71 1.81 
Later- period relative to early- period 0.12 0.21 0.585 -0.30 0.53 
Later- period relative to pre- period -0.10 0.15 0.497 -0.40 0.19 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend 0.00 0.19 0.991 -0.36 0.37 
Later- period trend 0.12 0.08 0.138 -0.04 0.27 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 
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Figure F 5: Tier 2 (n=16 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 

 

 
 

 
 

  



 
 

65 
 

 
 
 
 
 

 

Table F 7: Tier 3 (n=75 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 

 Coeff* SE P-value 95% CI 
Pre- period trend 0.40 0.06 <0.001 0.27 0.52 
Level change (February 2023) -1.36 0.41 0.001 -2.17 -0.54 
Early- period trend relative to pre- 
period -0.53 0.14 <0.001 -0.80 -0.26 
Level change (September 2023) 1.32 0.40 0.001 0.53 2.11 
Later- period relative to early- period 0.24 0.11 0.027 0.03 0.45 
Later- period relative to pre- period -0.29 0.08 <0.001 -0.44 -0.14 
      

Linear Trend Coeff* SE P-value 95% CI 
Early- period trend -0.14 0.10 0.191 -0.34 0.07 
Later- period trend 0.10 0.03 0.002 0.04 0.17 

*interpreted as percentage change; SE = standard error; CI = confidence intervals 
 

Figure F 6: Tier 3 (n=75 trusts) Interrupted time series analysis – adjusted by month, number 
of Type 1 ED attendances, strike action (December 2022) 
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Appendix G: Interrupted time series for prioritised high-
impact initiatives 

Overall trends demonstrated little difference between those trusts that prioritised the 
delivery of individual HIIs and those that did not. However, we urge caution in the 
interpretation of these results due to the limitations around a) the reliability and accuracy of 
using two sets of self-reported data to understand the prioritisation of the HIIs and; b) 
understanding the ‘prioritisation’ of the HIIs is not a measure of the efficacy of the HII itself. 
 
Figure G1 shows the ITS for 4-hour waiting times for the four prioritised HIIs for those trusts 
that did and did not prioritise the delivery of each HII. The SDEC-focused analyses had a 
difference in slopes in the pre- period with those trusts that prioritised the delivery of SDEC 
having –0.28% (95% CI –0.51, -0.04, p =0.023) fewer people meeting the 4-hour target 
month-on-month compared to those not that did not prioritise the delivery of SDEC. All 
other pre, early and later- period trends (and level changes) were not different between 
trusts for the four prioritised HIIs.  
 
Figure G2 shows the ITS for 12-hour waiting times for the four prioritised HIIs for those 
trusts that did and did not prioritise the delivery of each HII. Overall trends demonstrated 
little difference between trusts that prioritised delivery of the HIIs and those that did not. 
 
IFLoS had a difference in the level change at the end of the early- period (September 2023) 
with those prioritising the delivery of IFLoS having 1.40% (95% CI 0.17, 2.63, p =0.026) more 
people waiting for more than 12-hours than those not prioritising IFLoS. All other pre, early 
and later- period trends (and level changes) were not different between trusts that 
prioritised delivery of the HIIs and those that did not. 
 

 



 
 

 

Figure G 1: Interrupted time series for 4-hour waits – comparison of trusts that prioritised and did not prioritise (control) the four most common high-impact 
initiatives 
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Figure G 2: Interrupted time series for 12-hour waits for the four prioritised high-impact initiatives amongst trusts that did and did not prioritise these 
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Appendix H: Interrupted time series for sampled trusts for case-
level analysis 

Figure H 1: 4-hour wait times for sampled trusts at case-level 
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Figure H 2: 12-hour wait times for sampled trusts at case-level 
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For more information, please email: jo.dumville@manchester.ac.uk  
 
 
Produced by the NHIR Rapid Service Evaluation Team – REVAL 
 
 
The information in this report is correct at the time of publication. 


