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Abstract

Impact of interventions to improve recovery of older adults 
following planned hospital admission on quality-of-life 
following discharge: linked-evidence synthesis

Debbie Kinsey ,1,α Samantha Febrey ,1,α Simon Briscoe ,1  
Dylan Kneale ,2 Jo Thompson Coon ,1* Daniele Carrieri ,1  
Christopher Lovegrove ,5 John McGrath ,4 Anthony Hemsley ,3  
GJ Melendez-Torres ,1 Liz Shaw 1,ß and Michael Nunns 1,ß

1Faculty of Health and Life Sciences, University of Exeter, Exeter, UK
2EPPI-Centre, UCL Social Research Institute, University College London, London, UK
3Department of Healthcare for Older People, Royal Devon and Exeter NHS Foundation Trust, Exeter, UK
4Royal Devon University Healthcare NHS Foundation Trust, Exeter, UK
5School of Health Professions, Faculty of Health and Human Sciences, University of Plymouth, 
Plymouth, UK

αJoint first authors
ßJoint lead authors

*Corresponding author J.Thompson-Coon@exeter.ac.uk

Objectives: To understand the impact of multicomponent interventions to improve recovery of older 
adults following planned hospital treatment, we conducted two systematic reviews, one of quantitative 
and one of qualitative evidence, and an overarching synthesis. These aimed to:

•	 understand the effect of multicomponent interventions which aim to enhance recovery and/or 
reduce length of stay on patient-reported outcomes and health and social care utilisation

•	 understand the experiences of patients, carers and staff involved in the delivery of interventions
•	 understand how different aspects of the content and delivery of interventions may influence 

patient outcomes.

Review methods: We searched bibliographic databases including MEDLINE ALL, Embase and the 
Health Management Information Consortium, CENTRAL, and Cumulative Index to Nursing and Allied 
Health Literature and Allied and Complementary Medicine Database, conducted forward and backward 
citation searching and examined reference lists of topically similar qualitative reviews. Bibliographic 
database searches were completed in May/June 2021 and updated in April 2022.

We sought primary research from high-income countries regarding hospital inpatients with a 
mean/median age of minimum 60 years, undergoing planned surgery. Patients experienced any 
multicomponent hospital-based intervention to reduce length of stay or improve recovery. Quantitative 
outcomes included length of stay and any patient-reported outcome or experience or service utilisation 
measure. Qualitative research focused on the experiences of patients, carers/family and staff of 
interventions received.

Quality appraisal was undertaken using the Effective Public Health Practice Project Quality Assessment 
Tool or an adapted version of the Wallace checklist. We used random-effects meta-analysis to 
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Abstract

synthesise quantitative data where appropriate, meta-ethnography for qualitative studies and qualitative 
comparative analysis for the overarching synthesis.

Results: Quantitative review: Included 125 papers. Forty-nine studies met criteria for further synthesis. 
Enhanced recovery protocols resulted in improvements to length of stay, without detriment to other 
outcomes, with minimal improvement in patient-reported outcome measures for patients admitted for 
lower-limb or colorectal surgery.

Qualitative review: Included 43 papers, 35 of which were prioritised for synthesis. We identified six 
themes: ‘Home as preferred environment for recovery’, ‘Feeling safe’, ‘Individualisation of structured 
programme’, ‘Taking responsibility’, ‘Essential care at home’ and ‘Outcomes’.

Overarching synthesis: Intervention components which trigger successful interventions represent 
individualised approaches that allow patients to understand their treatment, ask questions and build 
supportive relationships and strategies to help patients monitor their progress and challenge themselves 
through early mobilisation.

Discussion: Interventions to reduce hospital length of stay for older adults following planned surgery 
are effective, without detriment to other patient outcomes. Findings highlight the need to reconsider 
how to evaluate patient recovery from the perspective of the patient. Trials did not routinely evaluate 
patient mid- to long-term outcomes. Furthermore, when they did evaluate patient outcomes, reporting 
is often incomplete or conducted using a narrow range of patient-reported outcome measures or limited 
through asking the wrong people the wrong questions, with lack of longer-term evaluation. Findings 
from the qualitative and overarching synthesis will inform policy-making regarding commissioning and 
delivering services to support patients, carers and families before, during and after planned admission 
to hospital.

Study registration: This trial is registered as PROSPERO registration number CRD42021230620.

Funding: This award was funded by the National Institute for Health and Care Research (NIHR) Health 
and Social Care Delivery Research programme (NIHR award ref: 130576) and is published in full in 
Health and Social Care Delivery Research; Vol. 11, No. 23. See the NIHR Funding and Awards website for 
further award information.
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Glossary
Abdominal Relating to the abdomen, that is, the anatomical region between the thorax (chest) and 
pelvis, including the stomach, small and large intestines, pancreas, liver and gallbladder.

Cardiac Relating to the physiology of the heart.

Care pathway (or patient care pathway)  Separated into five distinct phases in relation to a hospital 
admission: pre admission; after admission but before treatment; perioperative/during treatment; 
postoperative but before discharge; and post discharge.

Colorectal Relating to the physiology of the rectum, anus and colon.

Comprehensive geriatric assessment A multidisciplinary diagnostic and treatment process that 
identifies the medical, psychosocial and functional limitations of an older person. The aim of a 
comprehensive geriatric assessment is to develop a co-ordinated and integrated plan for the needs of 
the patient.

Enhanced recovery after surgery A multidisciplinary approach to caring for surgical patients involving 
surgeons, anaesthetists, nurses and allied health professionals. Enhanced recovery after surgery 
programmes typically follows a protocol involving preoperative assessment, minimally invasive surgery 
wherever possible, and a structured approach to postoperative care. The aims of enhanced recovery 
after surgery include improving patient experience and reducing postoperative complications and 
hospital length of stay. It is associated with the Enhanced Recovery After Surgery Society.

Enhanced recovery protocol (or programme or pathway) A multicomponent intervention that includes 
the delivery of healthcare components at multiple stages of the patient care pathway.

Hospitalist A physician in the USA who specialises in the general medical care of hospitalised patients, 
both within hospital and in related outpatient care.

Inpatient A person admitted to hospital for at least one night.

Kinesiologist A care professional with training in kinesiology, which is the study of human body 
movements, performance and function, combining knowledge from biomechanics, anatomy, physiology, 
psychology and neuroscience. It is not a licensed or officially recognised profession in most countries.

Length of stay The time a patient stays in hospital, usually measured in days.

Lower-limb arthroplasty The surgical reconstruction or replacement of joints of the lower limb, most 
commonly the hip or knee.

Multicomponent intervention An intervention that has two or more components that could otherwise 
be delivered as independent interventions.

Patient-reported experience measures assess the quality of healthcare experiences from the patient’s 
perspective.

Patient-reported outcome measures assess the health status or health-related quality of life of a 
patient at a single point in time. Usually collected through short, self-completed questionnaires.

Pelvic Relating to the pelvis, that is, the lower part of the torso between the abdomen and thighs.

Prehabilitation (or ‘Prehab’) The process of preparing a patient for a medical intervention such as a 
surgical procedure. This can involve physical strengthening, making dietary changes or engaging with 
learning materials. The aim of prehabilitation is to optimise the patient’s physical health and wellbeing 
before a medical intervention with a view to facilitating a rapid recovery after the intervention.
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Rehabilitation (or ‘Rehab’) The assisted process of recovery following a medical intervention. 
Rehabilitation can involve physical, occupational and mental health therapies that aim to improve a 
patient’s post-treatment recovery.

Sacrocolpopexy Operation to treat a prolapse of the vaginal vault in women who have had a 
hysterectomy.

Staff mix In a hospital setting, the organised deployment of various clinical and non-clinical staff roles 
with the aim of optimising patient care, including reducing length of hospital stay.

Thoracic Relating to the anatomical region of the chest (or thorax), in particular the heart and lungs.

Upper abdominal Relating to the upper abdomen, that is, the anatomical region containing the 
stomach, spleen, pancreas, kidneys, liver and gallbladder.

Vascular Relating to the system of vessels that move fluids around the body, including the arteries, 
veins, lymph vessels and lymph nodes.
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List of abbreviations

AMED	 Allied and 
Complementary 
Medicine Database

CABG	 coronary artery bypass graft

CBA	 controlled before-and-
after trial

CGA	 comprehensive 
geriatric assessment

CI	 confidence interval

CINAHL	 Cumulative Index to 
Nursing and Allied 
Health Literature

EPHPP	 Effective Public Health 
Practice Project

EQ-5D	 EuroQol-5 Dimensions

ERAS	 enhanced recovery 
after surgery

ERP	 enhanced recovery protocol

GP	 general practitioner

HMIC	 Health Management 
Information Consortium

LLA	 lower-limb arthroplasty

LOS	 length of stay

OR	 odds ratio

OT	 occupational therapist

PACP	 preoperative 
assessment with care plan

PPI	 patient and public 
involvement

PREM	 patient-reported 
experience measure

PRISMA	 Preferred Reporting 
Items for Systematic 
reviews and Meta Analyses

PROM	 patient-reported 
outcome measure

PT	 physiotherapist

QCA	 qualitative 
comparative analysis

RCT	 randomised controlled trial

SD	 standard deviation

SF-36	 Short Form 
questionnaire-36 items

THA/TKA	 total hip/knee arthroplasty

THR/TKR	 total hip/knee replacement

UBA	 uncontrolled before-
and-after trial

UK	 United Kingdom

WOMAC	 Western Ontario and 
McMaster Universities’ 
Osteoarthritis Index
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Plain language summary

The problem and why it is important

More patients aged 60 or over need planned surgery. These patients are more likely to experience 
difficulties, such as urinary infections or falls, whilst in hospital, so should not spend more time in 
hospital than necessary. Hospitals use strategies that shorten hospital stay, but we do not know how 
older patients, or carers, feel about these, or whether they help patients recover in the long term.

Our aims

We wanted to know:

•	 how leaving hospital sooner affects how older patients feel and recover after planned surgery;
•	 how older patients, carers and staff feel about strategies designed to support older patients to go 

home earlier;
•	 which parts of these hospital care strategies work best?

What we did

We brought together research about hospital care strategies that shorten the length of time older 
patients spend in hospital. We looked at patient questionnaires and interviews with patients, carers and 
hospital staff. Patients and carers helped us plan our research, understand our findings and consider who 
to share these with.

Main messages

•	 hospital strategies to reduce hospital stay achieve this, without increasing risk of complications;
•	 information and follow-up care for patients and carers after discharge are essential;
•	 strategies which consider the individual needs of patients and help them understand their treatment, 

focus on their recovery goals and develop supportive relationships with staff were linked to 
better outcomes;

•	 lots of studies were excluded because they did not use patient questionnaires. Studies using 
questionnaires often focused on aspects of care delivered whilst patients were in hospital. Carers’ 
voices were often overlooked.

What should happen next

Research is needed to develop patient questionnaires to more fully capture the experiences of patients 
and carers and support hospitals to develop care strategies focused on the needs of individual patients 
and carers.
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Scientific summary

Background

The Office for National Statistics predicts that in England the proportion of people aged 65 years and 
over will increase from 18.2% to 20.7% of the total population between mid-2018 and mid-2028. There 
has been a steady increase in the number and age of patients admitted for overnight hospital stays for 
planned or elective procedures, such as hip and knee replacements. Older patients are at increased risk 
of peri- or post-operative complications such as falls, hospital-acquired infections and cognitive decline, 
which can impede recovery and require additional support.

The COVID-19 pandemic has had a huge impact on waiting lists for elective procedures. Prior to the 
pandemic, NHS hospitals were under considerable pressure to maintain or improve their provision of 
care and ensure the cost-effective delivery of services. These pressures have only increased. The British 
Medical Association suggest the number of people waiting for elective treatment has increased from 
4.24 million in March 2020 to 6.84 million in July 2022. Furthermore, NHS monitoring data suggest that 
between December 2021 and August 2022 the number of patients facing delays in leaving hospital 
increased by 30%. Many hospital-led, multicomponent organisational strategies have been developed to 
optimise the time that older people stay in hospital after a planned admission. A recent systematic 
review of the effectiveness and cost-effectiveness of these interventions showed they were associated 
with improved clinical outcomes in terms of, for example, length of stay (LOS), readmissions, 
complications and mortality, or at least performed as well as standard care.

However, the subsequent impact on patient outcomes, such as experience, quality of life and 
participation in meaningful occupations, is largely unknown. Given the ongoing crisis in hospital capacity 
in the United Kingdom, there is an urgent need to identify, appraise and synthesise the findings from 
studies considering the influence of multicomponent interventions to enhance recovery on longer-term 
patient outcomes.

Objectives

We aimed to address the following research questions:

1.	 What is the impact of multicomponent interventions to enhance recovery and/or reduce LOS for 
older adults admitted overnight for planned procedures on patient-reported outcome measures and 
service utilisation?

2.	 What are the experiences of patients receiving multicomponent interventions to enhance recovery 
and/or reduce LOS, their family and carers and staff involved with delivering care within these 
interventions?

3.	 Which aspects of multicomponent interventions to enhance recovery and/or reduce LOS are asso-
ciated with better outcomes for older adults admitted to hospital for planned procedures?

Expert clinical advisors and patient and public involvement and 
engagement

Expert clinical advisors were involved throughout the project, from development of the funding 
application and protocol, to interpreting results, identifying messages for dissemination, and supporting 
the preparation of the final report and other outputs. We also consulted regularly with a group of older 
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adults with experience of being admitted to hospital overnight for a planned procedure and a group of 
adults with experience of caring informally for a patient aged 60 or over following a planned procedure.

Summary of systematic review of quantitative evidence

This systematic review addressed Research Question 1.

Methods

Data sources
Methods to identify and select evidence followed best practice. We identified studies by searching 
bibliographic databases including MEDLINE ALL, Embase and the Health Management Information 
Consortium (HMIC) (all via Ovid), CENTRAL (via the Cochrane Library), and Cumulative Index to Nursing 
and Allied Health Literature (CINAHL) and Allied and Complementary Medicine Database (AMED) (both 
via EBSCO) and forward and backward citation-searching included studies. Bibliographic database 
searches were run in May 2021 and updated in April 2022.

Study selection
The following eligibility criteria were independently applied to the title and abstract of each citation by 
two reviewers, with disagreement resolved through discussion. This was repeated for each full text.

Population
Older adults (mean or median age of at least 60 years), undergoing planned hospital admission for 
surgical procedures admitted to hospital for an overnight stay.

Intervention
Any multicomponent hospital-based intervention or strategy for patients receiving planned care as an 
inpatient, which either explicitly aimed to reduce LOS or aimed to improve recovery.

Comparator
Any comparator.

Outcomes
Any metric of LOS, and any patient-reported outcome or experience measure (PROM or PREM), or 
service utilisation measure.

Study design
Randomised and non-randomised controlled clinical trials (RCTs and non-RCTs), controlled and 
uncontrolled before-and-after studies and interrupted time series.

Geographical context
Any high-income country.

Data extraction
Summary data were extracted for all included studies by one reviewer, checked by a second and used to 
prioritise studies for full data extraction, quality appraisal and synthesis. We prioritised RCTs from any 
high-income country and UK-based non-RCTs for full data extraction and synthesis.

Full data extraction included relevant details on the study population, intervention, comparator and 
outcomes.
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Quality assessment
Quality appraisal was conducted by one reviewer and checked by a second, using the Effective Public 
Health Practice Project Quality Assessment Tool for Quantitative Studies. Disagreements were resolved 
through discussion.

Synthesis methods
Studies were grouped by procedure and intervention category and the findings tabulated and 
summarised.

Categories were informed by discussion with clinical stakeholders and based on the anatomical location 
of the surgical procedures: colorectal, lower-limb arthroplasty (LLA), cardiac, pelvic, upper abdominal, 
abdominal and removal of tumours at various sites. Interventions were classified into broad categories:

•	 enhanced recovery protocol (ERP) – a broad category capturing interventions with components at 
multiple stages of the pathway

•	 Prehab
•	 Rehab
•	 discharge planning
•	 preoperative assessment with care plan.

Comparators were grouped in the same way, with an additional category of ‘usual care’.

Outcomes were categorised as follows: LOS, readmissions, complications, mortality, quality of life, 
mental health, physical function, physical activity, patient satisfaction, pain, fatigue, social function, 
service utilisation.

Between-group differences were analysed where possible, with data imputed where appropriate. A 
random-effects meta-analysis was performed with data from randomised controlled trials when the 
procedure, intervention, comparator and outcomes were similar, with data available. The relative 
effectiveness of different interventions was explored further with narrative synthesis, including data 
from studies not suitable for meta-analysis.

Key findings
In total, 125 papers met the inclusion criteria for the review. Forty-nine studies reported in 53 papers, 
containing data for 936,859 patients, met the criteria for further synthesis. Fourteen (seven RCTs) of 
these studies were conducted in the UK, the remaining 35 RCTs were conducted outside the UK. The 
remaining 72 studies were tabulated and summarised.

Reasons for admission included LLA (n = 22), colorectal surgery (n = 12), cardiac surgery (n = 6), upper-
abdominal surgery (n = 3), abdominal surgery (n = 2), tumour removal (various location) (n = 2), pelvic 
surgery (n = 1), thoracic surgery (n = 1). The most evaluated category of intervention was ERP (n = 29) 
followed by Prehab (n = 16).

Lower-limb arthroplasty: ERP interventions were associated with reduced LOS without detriment to other 
outcomes. There was some minimal evidence that PROMs may also be improved. Prehab interventions 
had minimal effect on LOS, other clinical outcomes, or PROMs.

Colorectal surgery: Studies were poorly reported, offering few opportunities to pool data. Some evidence 
indicated that ERP interventions were associated with small reductions in LOS and some improvement 
in PROMs. Prehab interventions had minimal effect on outcomes compared to usual care.

Other procedures: A few individual trials of other interventions showed improvements across outcomes; 
however, there was not sufficient evidence to recommend particular interventions.
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Trials of interventions to enhance recovery and expedite discharge from hospital do not routinely 
follow patients to evaluate their mid- to long-term outcomes. Furthermore, when they do evaluate 
patient outcomes, we observed several limitations to their approaches, including incomplete 
reporting of outcomes, using a limited range of PROMs, lack of longer-term or repeated evaluation of 
patient outcomes, asking the wrong people or asking the wrong questions.

Summary of systematic review of qualitative evidence

This systematic review addressed Research Question 2.

Methods

Data sources
As for quantitative review, using a qualitative search filter and with the addition of searching reference 
lists of topically similar systematic reviews identified by the searches. Bibliographic database searches 
were run in June 2021.

Study selection
As for systematic review of quantitative evidence.

Population
As for systematic review of quantitative evidence with the addition of families, carers and health and 
social care staff.

Phenomenon of interest
Experiences of, or attitudes towards, multicomponent interventions which aim to enhance recovery  
and/or reduce length of hospital stay of older adults following admission for a planned procedure.

Study design
Empirical studies based on interviews and focus groups.

Geographical context
As for systematic review of quantitative studies.

Data extraction
Summary data were extracted for all included studies by one reviewer, checked by a second and used to 
prioritise studies for full data extraction, quality appraisal and synthesis. We prioritised studies based on 
the voices represented, richness of first- and second-order data available for synthesis and breadth of 
coverage of procedures and interventions.

First- and second-order construct data were extracted from the results and discussion sections of each 
prioritised article.

Quality assessment
Quality appraisal of the prioritised studies was conducted by one reviewer and checked by a second 
using an adapted version of the Wallace Checklist.

Synthesis methods
Descriptive data summarising characteristics of participants, interventions and study methodology were 
tabulated and described narratively.
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Synthesis of the first- and second-order data representing experiences of patients, families, carers and/
or staff followed the principles of meta-ethnography. First- and second-order construct data were used 
to develop a list of descriptive ideas and concepts seen within each study. Similar concepts and ideas 
were merged in an iterative process to form themes. Conceptually similar themes were grouped together 
to form overarching constructs and used to create a Line of Argument.

Key findings
In total 43 papers were eligible for inclusion in the review. Thirty-five were prioritised for full data 
extraction, quality appraisal and synthesis.

Sixteen of the included studies were conducted in the UK. Patient views were the most frequently 
provided, with the most common reason for patient admission being for hip and/or knee replacement 
(n = 17); the most common interventions that patients received were ERP or ERAS pathways (n = 27). 
Overall, interventions received were poorly described, with 11 studies providing no, or minimal, 
description.

Six overarching constructs were identified across the 35 studies prioritised for synthesis. The first 
construct, ‘Home as the preferred environment for recovery’, highlights the benefits, and challenges, of 
recovering at home for patients and carers. This construct impacts the other five constructs. ‘Feeling 
safe’ explores the importance of ensuring the emotional and physical needs of patients and their family/
carers are met, and that they are supported through provision of information, pre-operative care and 
accessible, appropriate follow-up care. ‘Individualisation of a structured programme’ discusses the 
importance of tailoring structured programmes, such as ERPs, to the needs of individual patients. It 
highlights the challenges that comorbidities, complications and weekend staffing levels can pose to 
patient-centred individualisation processes. ‘Taking responsibility’ raises questions around roles and 
responsibility for the recovery process, including after discharge, exploring the role of the active patient, 
expert versus generalist staff and staff/service co-ordination. ‘Essential care at home’ highlights the vital 
role of informal caregivers in supporting patients within their own home post discharge. It also highlights 
the need to ensure caregivers are provided with adequate support to enable them to perform their 
caregiving role. The final construct, ‘Outcomes’, examines how patients may not always be asked about 
aspects of their care or recovery that are most meaningful to them, at the right time, and that they may 
mask or overlook negative aspects of their care.

Summary of the overarching synthesis

Methods
We developed a logic model representing perspectives of interventions represented in the qualitative 
evidence synthesis. This was used as the focus of a qualitative comparative analysis (QCA) to integrate 
the findings of the quantitative and qualitative systematic reviews.

Fourteen quantitative studies examining LOS following lower-limb arthroplasty surgery (LLA studies) and 
24 quantitative studies examining LOS following abdominal cavity surgery (i.e. combining remaining 
procedural groups) were allocated into successful and unsuccessful sets based on estimates of 
effectiveness in terms of LOS and patient-reported outcomes. These sets were used to develop three 
data tables showing relevant characteristics of the studies based on the logic model and their outcomes. 
From these, initial truth tables were created using R. A truth table displays the possible configurations of 
study characteristics, and which studies contain said configurations. We then developed revised truth 
tables, having taken a logical and considered approach to the studies and characteristics that were 
included and excluded from revised tables. After undertaking essential quality checks, we used our 
knowledge of the evidence base and discussions with stakeholders to interpret the solution.
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Findings
A complex balance of intervention components triggers successful interventions: these represent both 
individualised approaches that allow patients to understand their treatment (e.g. through providing 
information in different formats), to ask questions about their treatment (through spending additional 
time with patients) and building supportive relationships (through having a consistent point of care), with 
strategies that facilitate patients to monitor their own progress (goal-focused) and challenge themselves 
in recovery (through early mobilisation).

Strengths and limitations

Our findings represent a comprehensive search and synthesis strategy, incorporating quantitative and 
qualitative evidence on interventions to reduce LOS and/or improve recovery. We used best-practice 
methods to identify, select, appraise and synthesise the evidence and incorporated the views of clinical 
experts and patients with experience throughout the review process. Our findings are based on the 
highest-quality and most relevant evidence for the UK.

The high number of studies eligible for inclusion meant we needed to prioritise studies for inclusion in 
the syntheses. Despite this, some interventions and procedures remain under-researched. The impact of 
interventions on longer-term patient outcomes or implications on the wider health system were often 
not reported in a format that enabled pooling of data.

Conclusions

Implications for policy and practice
Overall, interventions intended to reduce hospital LOS for older adults following planned surgery are 
effective, without detriment to other patient outcomes. However, our findings highlight the need to 
reconsider how best to evaluate patient recovery from the perspective of the patient following planned 
hospital admissions. Findings from the qualitative evidence and overarching synthesis may help inform 
policy-making regarding commissioning and delivering optimal services to support patients, carers and 
families before, during and after a planned admission to hospital.

Research recommendations

•	 Establish a core set of PROMS which more accurately capture aspects of recovery which are 
meaningful to patients.

•	 Develop a rigorous approach to assessment of PROMs, including capturing the views of key parties 
such as carers, and evaluating at multiple time points after hospital discharge.

•	 Develop protocolised interventions to meet the needs of patients admitted to hospital for a planned 
procedure who have complex needs.

Study registration

This trial is registered as PROSPERO registration number CRD42021230620.
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Chapter 1 Background

Pressure on hospitals and bed capacity

Prior to the COVID-19 pandemic, NHS hospitals were under pressure to maintain or improve their 
provision of care and ensure the cost-effective delivery of services. Between 2005/6 and 2015/16, 
there was a steady increase in the number and age of patients admitted to hospitals in England, with the 
number of combined elective and emergency admissions of 60–65-year-olds increasing by 57%.1 The 
Office for National Statistics predicts that in England the proportion of people aged 65 years and over 
will increase further from 18.2% to 20.7% of the total population between mid-2018 and mid-2028.2 In 
addition to the pressures of an ageing population, the COVID-19 pandemic has also had a considerable 
impact on waiting lists for elective procedures. The number of people waiting for elective treatment in 
the UK has increased from 4.24 million in March 2020 to 6.84 million in July 2022,3 and the number of 
patients facing delays in leaving hospital increased by 30% between December 2021 and August 2022, 
further contributing to increased waiting lists.4

Compared to younger patients, older adults admitted to hospital for elective procedures face disrupted 
discharge trajectories out of hospital due to transport difficulties,5 are in poor physical health or living 
with frailty,6 are socially isolated7 or have living arrangements requiring additional support following 
discharge.8 Older adult inpatients are also at increased risk of peri- or postoperative complications (e.g. 
delirium, falls, hospital-acquired infection, pressure sores and cognitive decline).9–16 Such complications 
can impede patient recovery, increase length of stay (LOS) and influence discharge destination.16

While hospitals are under increased pressure to speed recovery and manage capacity following elective 
procedures, particularly in the face of overwhelming urgent and emergency admissions, care is needed 
that this is not detrimental for older patients with more complex needs.

Existing literature

A recent systematic review examining the effectiveness and cost-effectiveness of multicomponent 
interventions to enhance recovery and/or reduce LOS in older adults undergoing elective surgery found 
that across 73 studies containing data for 26,365 patients, such interventions were associated with 
either improved clinical outcomes (e.g. LOS, readmissions, complications, mortality, morbidity, clinical 
markers of recovery), or performed as well as standard care.17 These findings confirmed the significant 
progress made in reducing hospital LOS for older adults after planned surgery in the last 20 years. 
Improvements in care inevitably now lead to diminishing returns on LOS, with patient-reported outcome 
measures (PROMs) and patient-reported experience measures (PREMs) becoming increasingly valuable 
measures of service quality and thus improvement.18,19

Recent research indicates that the transition home following discharge can be challenging and 
potentially unsafe for older adults, who may rely heavily on informal caregivers, emphasising the 
importance of examining and understanding patient outcomes and experience following this transition.20 
While there has been a drive to achieve earlier discharge from hospital, the subsequent impact on 
patient outcomes, such as quality of life, participation in meaningful occupations and engagement with 
health and social care services, is largely unknown. Given the ongoing crisis in hospital capacity in the 
UK, there is an urgent need to identify, appraise and synthesise the findings from studies that have 
considered the influence of multicomponent interventions to enhance recovery on longer-term patient 
recovery, PROMS and PREMS.
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Our previous recent systematic review identified 208 studies evaluating the effectiveness of multi-
component interventions aiming to enhance the recovery of older adult inpatients receiving planned 
surgery.17 The review highlighted positive findings at the hospital level, but a striking lack of PROMS, 
PREMS or mid- to long-term outcomes. A narrative review of important markers of recovery following 
the use of enhanced recovery after surgery (ERAS) protocols further emphasised the need for studies to 
report such outcomes as part of their intervention evaluations.21

Scoping searches were performed using MEDLINE in September 2019, looking for recent relevant 
primary qualitative evidence and systematic reviews regarding experiences of interventions to reduce 
LOS.22 No systematic reviews were identified examining the experiences of patients, their carers and 
staff, across different types of multicomponent intervention aiming to enhance the recovery of older 
adults following any planned procedure, with existing reviews focusing on a narrow range of procedures, 
interventions and views. Jones et al. systematically reviewed evidence examining both quantitative 
and qualitative literature on PROMs and experiences of enhanced recovery but specific to orthopaedic 
surgery,23 while Sibbern et al. explored qualitative evidence about the views of adults receiving ERAS 
protocols specifically.24 The latter review did not focus on older adults and excluded the views of carers, 
relatives and healthcare professionals.24 Searches of the PROSPERO database for systematic reviews 
in February 2020 identified one systematic review examining staff experiences of implementing ERAS 
interventions.25 However, this review focused on only one type of intervention and, because of this 
narrower focus, does not capture primary studies which we know through our scoping would be relevant 
for inclusion in our proposed review.

In summary, there is a dearth of systematic review evidence to inform decisions about the influence of 
multicomponent interventions to enhance recovery after surgery on mid- to long-term patient-reported 
outcomes, and to understand patient experiences of such interventions.

Why is this research important?

There is a strong evidence base supporting the effectiveness of multicomponent interventions in 
reducing LOS without detriment to hospital-recorded data and short-term outcomes.17 However, it 
is increasingly important to look beyond what happens in the hospital. The NHS Long-Term Plan sets 
out a strategy that combines the desire to reduce time spent in hospital with better community care 
systems.26 There is also planned investment to reduce waiting times for elective surgery, meaning that 
the turnover of patients undergoing such procedures will increase. Simultaneously, interventions such 
as ERP will become more widely implemented in hospitals, effectively minimising LOS. The utilisation 
of early community-led discharge pathways is also on the rise. This includes discharge to assess (or 
D2A) and HomeFirst initiatives, which were not included in our previous review. There will therefore 
be an increasing volume of older adults discharged back into the community or long-term care facilities 
a day or two after major surgery. After hospital discharge, older adults may require additional support 
from their family, carers and/or community services, including nurses, general practitioners (GPs), 
occupational therapists (OTs) and social workers. It is important to understand whether these demands 
are increased with enhanced recovery approaches or earlier discharge from hospital, particularly given 
the expected increase in patients meeting this profile in the coming years.

To understand the impact of multicomponent interventions intended to improve recovery of older 
adults, it is vital to seek the views of the patients themselves, their family/carers and professionals 
delivering the interventions, to identify aspects of care which can influence the quality and success 
of transition from hospital. This is best achieved through a combination of quantitative (e.g. PREMS, 
PROMS) and qualitative data.
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Overall aims and objectives

To establish what is known about the impact of multicomponent interventions to enhance recovery 
after surgery on mid- to long-term patient outcomes and understand patient experiences of such 
interventions, we conducted a mixed-methods evidence synthesis which aims to:

•	 understand the effect of multicomponent interventions which aim to enhance recovery and/or  
reduce length of stay on mid- to-long term patient-reported outcomes and health and social 
care utilisation

•	 understand how different aspects of the content and delivery of interventions may influence 
patient outcomes.

This linked-evidence synthesis addressed the following research questions:

•	 What is the impact of multicomponent interventions to enhance recovery and/or reduce LOS for 
older adults admitted for planned procedures on PROMs and service utilisation?

•	 What are the experiences of patients receiving multicomponent interventions to enhance 
recovery and/or reduce LOS, their family and carers and staff involved with delivering care within 
these interventions?

•	 Which aspects of multicomponent interventions to enhance recovery and/or reduce LOS are 
associated with better outcomes for older adults admitted to hospital for planned procedures?
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Chapter 2 Impact of multicomponent 
interventions to enhance recovery and/or 
reduce hospital LOS for older adults admitted 
for planned procedures on patient-reported 
outcome measures and service utilisation

This chapter details the methods and findings from the systematic review of quantitative research, 
intended to answer research question 1: What is the impact of multicomponent interventions to 

enhance recovery and/or reduce LOS for older adults admitted for planned procedures on patient-
reported outcome measures and service utilisation? The methods used to identify, appraise and 
synthesise evidence followed best-practice guidance.27

Methods

Identification of evidence

Search strategy
For the systematic review of quantitative studies, the searches for our previous review were re-run with 
adaptations.17 Search terms included terms for older people or interventions commonly undergone by 
older people, combined using the AND Boolean operator with terms for multicomponent interventions 
or terms that describe reducing length of stay, for example, ‘length’ adjacent to ‘stay’ adjacent to 
‘reducing’. The full search strategy for MEDLINE ALL is included in Appendix 1. We adapted the search to 
include search terms for multicomponent interventions which were not relevant for our previous review, 
including supported discharge, and home or community rehabilitation. We also applied an adapted 
version of the study type filter used for our previous review, with an expanded set of search terms for 
non-randomised trials and controlled before-and-after (CBA) studies.17 These terms were derived from 
the Cochrane EPOC study design filter (Paul Miller, EPOC, 23 August 2017, personal communication) 
and from inspecting the titles and abstracts of non-randomised and BA studies that were identified via 
supplementary searches for our previous review but which the bibliographic database searches failed to 
retrieve, thus ensuring that the bibliographic database searches had improved sensitivity.17 In addition, 
we added search terms for quality-of-life studies.

The adapted search was developed by SB in conjunction with the review team and stakeholders in 
MEDLINE (via Ovid) and adapted for use in other databases. The full set of bibliographic databases 
searched included: MEDLINE ALL, Embase and the Health Management Information Consortium (HMIC) 
(all via Ovid), CENTRAL (via the Cochrane Library), and Cumulative Index to Nursing and Allied Health 
Literature (CINAHL) and Allied and Complementary Medicine Database (AMED) (both via EBSCO). 
Searches were run in May 2021 and updated in April 2022. For the update searches, to improve the 
efficiency of the searching and screening process we used a Search Summary Table to identify the 
minimum set of bibliographic databases required to retrieve all included studies identified by the 
initial set of searches, and limited the search to these databases.28 Thus, we ran the update searches in 
MEDLINE (via Ovid) and CENTRAL only.

Search results for both initial and update searches were exported to EndNote 20 (Clarivate Analytics, 
Philadelphia, PA, USA) and de-duplicated using manual checking and the EndNote de-duplication 
tool. To expedite the study selection process, the 218 articles included in our previous review and 
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282 articles we previously excluded due to population, country or language (and thus failing to meet 
inclusion for this review) were removed from the search results prior to screening.

We checked reference lists of all included studies and carried out forward citation searching of included 
studies from the initial search using the Science Citation Index (Web of Science, Clarivate Analytics) 
and Scopus (Elsevier) (DC). No citation searches were carried out on included studies identified by the 
updated searches. The results of forward citation searches were exported to EndNote 20, and reference-
list checking was conducted using Microsoft Excel spreadsheets to document potentially useful studies 
thus identified.

Inclusion criteria
We sought studies of multicomponent interventions to improve and/or accelerate the recovery of older 
adults undergoing elective surgical procedures requiring an overnight stay in hospital. Additionally, 
studies had to assess at least one PROM relating to patient recovery. Specific inclusion/exclusion criteria 
were as follows.

Population
Studies were included if patients:

•	 had a mean or median age of ≥ 60 years, as in our previous review, and based on the cut-off point 
agreed by the United Nations29

•	 were undergoing planned hospital admission for surgical procedures, for example:
◦	 hip/knee replacement
◦	 cardiac surgery
◦	 colorectal surgery

•	 were admitted to hospital for an overnight stay.

Studies were excluded if patients:

•	 were undergoing an unplanned (i.e. non-elective or emergency) admission, as a result of an 
emergency or acute incident, for example following:
•	 hip fracture
•	 stroke
•	 heart attack
•	 acute injury

•	 were receiving hospital treatment that did not require an overnight stay (e.g. day surgery)
•	 had been admitted to psychiatric hospitals
•	 had been admitted to hospital for a medical investigation that resulted in an unplanned inpatient stay.

Intervention
The intervention was any multicomponent hospital-based intervention or strategy for patients receiving 
planned care as an inpatient, which either explicitly aimed to reduce LOS or aimed to improve recovery.

Studies were included if:

•	 the intervention had multiple components
•	 the intervention aimed to enhance recovery such that patients were able to be discharged from 

hospital sooner
•	 the intervention influenced the hospital stay, even if it was not strictly hospital-led.
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Examples of potentially includable interventions were:

•	 Enhanced recovery after surgery protocol, as described by the ERAS Society,30 which typically 
consist of elements delivered prior to, during and immediately after surgery. Depending on the 
type of surgery, this may include components such as: carbohydrate loading and no mechanical 
bowel preparation before surgery; goal-directed fluid management, catheter and drain protocols, 
modified anaesthesia and warming protocol during surgery; early mobilisation and early oral nutrition 
following surgery.

•	 ‘Fast-track’ recovery protocols. These usually feature elements seen in ERAS protocols, but are 
broader in nature as ‘fast track’ can have a variety of meanings.

•	 The use of a comprehensive geriatric assessment (CGA) to inform a care pathway. This involves a 
multi-faceted and comprehensive assessment prior to surgery, and should lead to an adapted surgical 
pathway which involves measures to account for any identified vulnerability.

•	 Prehabilitation programme consisting of a variety of exercises designed to prepare the patient 
physically and/or mentally for surgery. This might involve strength/fitness programmes or healthy 
lifestyle choices such as quitting smoking.

•	 Early supported discharge interventions aim to put post-discharge measures in place to ease the 
transition from hospital to home and thus facilitate early discharge. Measures may include an 
assessment of the home environment and steps to make adaptations to negate mobility issues, home 
visits, provision of a healthcare contact, or education about how to change wound dressings.

Studies were excluded if:

•	 the intervention focus was surgical technique
•	 the intervention did not aim to enhance recovery from surgery
•	 the intervention was not hospital-led or did not influence the hospital stay (e.g. a community care 

programme or an intervention based in a nursing home)
•	 the intervention had only a single component, that is, it featured the administration of only a single 

dose or bout of an intervention, or it was delivered at a single time point and modality.

Examples of excludable interventions were:

•	 early mobilisation in isolation
•	 comprehensive geriatric assessment to identify odds of adverse events, without informing a care plan
•	 minimally invasive surgery
•	 an enhanced anaesthesia protocol
•	 goal-directed fluid monitoring
•	 home-based rehabilitation that did not influence duration of hospital stay.

Comparator(s)
The comparator was any type of control group or comparator, for example ‘treatment as usual’, ‘usual 
hospital care’, ‘pre-pathway implementation’ or ‘usual best clinical practice’.

Outcomes
•	 Studies need to include any metric of LOS, and any PROM, PREM or service utilisation measure.
•	 Examples of PROMs/PREMs of interest include:

•	 patient satisfaction survey
•	 patient-reported physical assessments
•	 quality of life measure
•	 self-reported pain.
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•	 Examples of service utilisation measures include:
•	 follow-up appointments
•	 use of community services to support recovery/rehabilitation
•	 home visits by nursing staff.

Other key outcomes that were of interest, but did not influence a study’s eligibility for inclusion, were:

•	 readmission rates
•	 complications
•	 mortality.

Study design
Any of the following comparative study designs were included:

•	 randomised controlled trials
•	 non-randomised controlled clinical trials
•	 controlled before-and-after studies
•	 interrupted time series (ITS)
•	 uncontrolled before-and-after (UBA) studies.

These study designs were chosen as the typical method of evaluating interventions in hospital settings. 
Patients are usually allocated to intervention and control groups prospectively, or the impact of 
interventions is judged by looking at outcomes before and since implementation.

Geographical context
Studies were included from any high-income country as defined by the World Bank list of economies.31

Date of publication
The search was restricted to studies published since 2000. This date was selected in consultation with 
stakeholders in order to capture the most relevant types of intervention.

Study selection
The inclusion and exclusion criteria were piloted on a sample of 100 records identified by the database 
searches by six reviewers (SF, DKi, DC, MN, LS, SB) independently. Following discussion, the criteria 
were refined and this process was repeated. After final refinement, the inclusion criteria, as detailed 
above, were applied to the title and abstract of each identified citation independently by two reviewers 
(SF, DKi, DC, MN, LS) with disagreements resolved through discussion. The full text of each potentially 
relevant paper was then obtained and assessed independently for inclusion by two reviewers (SF, 
DKi, DC, MN, LS) using the same approach. When necessary, the opinion of a third reviewer was 
sought. EndNote 20 software was used to support study selection. A Preferred Reporting Items for 
Systematic reviews and Meta Analyses (PRISMA)-style flow chart was produced, detailing the study 
selection process.

In line with our approach in our previous work,17 upon identifying a potentially unmanageable number 
of studies, we opted to prioritise randomised controlled trials (RCTs) from any high-income country and 
UK-based non-RCTs. Studies which did not fall into this category (non-RCTs from high-income countries 
other than the UK) were subject to minimal data extraction (study details, design and location; sample 
size, age and reason for admission; intervention type and key features; comparator type; setting; stages 
of care affected by the intervention, outcomes of interest), tabulated and described separately. The 
prioritised studies were subject to full data extraction, quality appraisal and synthesis.
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Data extraction
Through piloting and refinement, we developed a data-extraction template in Microsoft Excel (Microsoft 
Corporation, Redmond, WA, USA) to be used for all prioritised studies. Data extraction was performed 
by one reviewer and checked by another (SF, MN, DC). The following information was extracted from 
each prioritised study:

•	 study details (author, date, title, study design, country)
•	 sample details (data collection period, number invited to participate, number commencing study, 

dropouts and details, data lost to follow-up, adverse events, age, sex, ethnicity, socioeconomic 
status, sampling method, place admitted to/from, discharge destination, inclusion criteria, reason for 
admission, coexisting conditions, ongoing treatment)

•	 intervention details: name of intervention, category of intervention, aims, full description from paper, 
components which differed from the comparator condition, who delivered, training provided, who 
received, setting, target discharge day, discharge criteria, other treatments received during inpatient 
stay, adaptations made in response to patients’ needs, any modifications made during the study, 
whether fidelity or adherence were assessed

•	 control details: as for intervention details
•	 outcomes: for all relevant outcomes, describe the data collection method, construct being assessed, 

specific scores reported, the rater, whether blinded, any description of psychometric properties
•	 outcome data: for all relevant outcomes, at post-intervention and longest follow-up, report the 

number completing the measure (n), the mean/median, standard deviation (SD)/range/interquartile 
range/standard error, assessment time. Repeat for intervention and control groups.

Quality appraisal
Quality appraisal was conducted for prioritised studies during the data-extraction phase, by one 
reviewer and checked by a second (SF, DC, MN). The Effective Public Health Practice Project (EPHPP) 
Quality Assessment Tool for Quantitative Studies was used, which is suitable for randomised and 
non-randomised studies.32 We added an additional item, ‘Is it clear how LOS/PROM/PREM is defined/
calculated?’, which did not affect the overall rating of the paper. After rating sections A–H a global rating 
was allocated based on sections A–F (selection bias, study design, confounders, blinding, data collection 
methods, withdrawals and dropouts) as follows:

•	 strong (no weak ratings)
•	 moderate (one weak rating)
•	 weak (two or more weak ratings).

Quality appraisal was used to inform the interpretation of results, and not to inform inclusion in either 
the review or aspects of the synthesis.

Synthesis
We planned to perform three stages of synthesis for prioritised studies: first, a mix of meta-analyses and 
narrative synthesis to summarise the findings of all included effectiveness studies, second, a network 
meta-analysis and third a qualitative comparative analysis (QCA). As part of the process for assessing  
the feasibility of network meta-analyses, we considered evidence networks by outcome and type of 
surgery. All evidence networks included too few studies to generate meaningful comparisons, especially  
given the risk of imbalance of effect modifiers across sparse networks that could not be addressed 
through meta-regression. Evidence of the feasibility assessment is provided in Appendix 2, Tables 14 
and 15. Therefore, this section describes the conduct of meta-analysis and narrative synthesis. The QCA 
is described in its entirety (methods, results and interpretation) in Chapter 4.

All studies were initially grouped by procedure and intervention category, as described previously.17 
Categories were informed by discussion with clinical stakeholders (JM, CL, AH). Briefly, interventions fell 
into the following categories:
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•	 enhanced recovery protocol – a broad category capturing interventions with components at multiple 
stages of the pathway

•	 Prehab – focused on preparing the patient for surgery
•	 Rehab – focused on postoperative exercise for recovery, whether in hospital or at home
•	 discharge planning – an intervention focusing specifically on planning and supporting discharge from 

hospital (usually early discharge)
•	 preoperative assessment with care plan (PACP) – an assessment prior to hospital admission, with a 

subsequent care plan for the patient.

Procedure categories were defined based on surgical specialty, in consultation with clinical stakeholders 
(JM, CL, AH), as follows: colorectal, lower-limb arthroplasty (LLA), cardiac, pelvic, upper abdominal, 
abdominal, removal of tumours at various sites. Outcomes were then categorised as follows: LOS, 
readmissions, complications, mortality, quality of life, mental health, physical function, physical activity, 
patient satisfaction, pain, fatigue, social function, service utilisation. After categorisation, effectiveness 
findings were tabulated and summarised.

Data processing
Between-group differences were evaluated at post-intervention and longest follow-up. For dichotomous 
outcomes (e.g. readmissions, complications) odds ratios (ORs) were calculated in Microsoft Excel using 
standard equations described in section 9.2.2 of the Cochrane Handbook for Systematic Reviews of 
Interventions, version 6.3.27 In addition, the statistical significance of the OR was assessed by calculating 
a p-value from the z-score for the difference and ascertaining 95% confidence intervals (CIs).33

For continuous outcomes (e.g. scores on PROMs) Cohen’s d was calculated using the metan command 
in Stata (version 14.2, StataCorp, College Station, TX, USA). Effect sizes were interpreted in line with 
Cohen’s guidance (i.e. where d = 0.2 to 0.49, class as ‘small’; where d = 0.5 to 0.79, class as ‘medium’; 
and where d = 0.8 or above, class as ‘large’).34 In addition, 95% CIs for the effect were calculated using 
the metan command in Stata. The p-value for the difference was obtained using the ttesti command in 
Stata, using data from the two-tailed analysis.

Where mean and standard deviation (SD) for an outcome were not provided, we used standard 
approaches to impute the required values27 (Cochrane ref section 7.7.3). Our approach to imputation is 
described elsewhere.17 We did not impute data where studies only provided median and range for an 
outcome, due to high risk of skewness in the data.

Where similar procedure, intervention, comparator and outcome categories were present for two 
or more RCTs, random-effects meta-analysis was conducted. Forest plots were produced as part of 
the metan command in Stata. Pooled effects with 95% CIs and p-values were reported. Statistical 
heterogeneity was assessed using the I2-statistic, with greater a percentage indicating a greater 
proportion of total variance due to between-study variance as opposed to sampling error.35 Meta-
analysis of ORs was performed using log-transformed data.

When multiple measures of LOS or complications were presented within the same outcome category 
for a study included in the meta-analysis, one measure was chosen as the ‘best representative’. In 
the case of LOS, this meant the outcome that most closely accounted for the longest portion of the 
hospital stay, without consideration of readmissions. For example, ‘total LOS’ would be chosen ahead of 
‘postoperative LOS’. For complication data, summary or composite outcomes were preferred, rather than 
incidences of specific complications. When only incidences of individual complications were presented, 
they were summed and the total number was used in meta-analysis.

Where multiple PROMs were available within the same outcome category, for example multiple mental 
health measures, we sought to calculate a composite score using standard approaches.36
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Studies that were not eligible for meta-analysis were described narratively. This included a description of 
the main characteristics and findings of each study.

Results

This section is structured as follows:

•	 Description of study selection process and characteristics of included studies.
•	 Description of study outcomes and meta-analysis, arranged by procedural category.

Study selection
The PRISMA flow diagram in Figure 1 summarises the study selection process. Database searches 
identified 37,013 records initially, and a further 2217 through the update search, which reduced to 
21,680 following de-duplication. After excluding 20,674 records at the title and abstract screening 
stage, 978 full texts were reviewed. We excluded 921 papers for reasons listed in Figure 1. The most 
common reasons for exclusion were being conference abstracts only (n = 273), no relevant outcomes 
(n = 209) and the mean/median sample age being below 60 (n = 111). Supplementary search methods 
yielded a further 1111 studies to review at title and abstract, of which 155 were reviewed at full text. 
The most common reason for exclusion at this stage was outcomes (n = 41). Reasons for exclusion for 
each paper excluded at full text are provided in Report Supplementary Material 1, Table 1. Following full 
text screening, 125 papers were included in the review, of which 45 were reports on 42 RCTs, eight 
were reports on 7 UK-based non-RCTs, and 72 were reports of non-UK-based non-RCTs. The eight 
papers reporting on seven UK-based non-RCTs and the 45 papers reporting on 42 RCTs were prioritised 
for full extraction and synthesis. The remaining 72 non-RCTs are described in Report Supplementary 
Material 2, Tables 1 and 2.

Sample characteristics
Table 1 displays information about the prioritised studies, and the patients sampled within. Of the 49 
prioritised studies (53 articles), 14 (15 articles) were conducted in the UK,37–51 7 of which were RCTs, 
3 were uncontrolled before-and-after UBA trials,41,46,47 2 ITS studies,39,40 1 controlled trial42,43 and 
1 CBA study.48

Thirty-five (38 articles) were RCTs conducted in 1 of 12 other high-income countries, the most common 
of which was Canada (n = 8), studies.52–59 Five studies were from the Netherlands,60–65 four each from 
Denmark66–70 and Germany,71–75 three from the USA,76–78 two each from Australia,48,79 Greece,80,81 Italy82,83 
and Korea84,85 and one each from Iceland,86 Japan87 and Norway.88

All the prioritised articles were published in peer-reviewed journals, apart from two which were PhD 
theses.68,76 Most articles (83.1%) were published from 2008 onwards, with 28 published since 2014 
(52.8%).37–41,46,47,54,55,57–62,70–74,77,79–83,87–89 Data were collected from 936,859 patients across 49 studies, 
with a mean number of 19,119 patients per study, ranging from 21 in an RCT63 to 486,579 within an 
ITS40 utilising database sampling. With the large database studies by Garriga and colleagues removed,39,40 
the mean number of patients per study was 242, with a median of 100 and a range of 1795. The 
proportion of female participants across all studies was 58.3%.

Ten studies had an upper age limit for inclusion: 75 years,50,53,78 80 years,65,84,85,87 85 years,75,77 82 years. 
Kapritsou and colleagues81 and Dronkers et al.67 exclusively recruited patients aged ≥ 60 years, whilst 
patients in four studies:55,61,62,74 had to be > 65 years for inclusion and 70+ years in the study by 
Hoogeboom and colleagues.63
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Studies explicitly excluded patients who lived with cognitive impairment (n = 5)67,73,74,78,89 had ‘psychiatric 
illness’ (n = 6),66,69,71–73,75,78 had mental disability (n = 6),45,64,68–70,73,88 had periods of confusion (n = 3),49,80,81 
or were unable to consent (n = 7).38,44,74,78,87–89 In contrast two studies55,63 selected more frail patients.

The reasons for admission, according to our broad procedural categories, were LLA (n = 22)39–41,43, 

46–51,53,60,63,68–70,75,77–79,86,89,90 colorectal surgery (n = 12),45,54–56,59,65,67,82–85,88 cardiac surgery (n = 6),37,52,64,71–73,76 
upper abdominal surgery (n = 3),38,44,80 abdominal surgery (n = 2),81,87 tumour removal (various locations) 
(n = 2),61,62,74 pelvic surgery (n = 1)58 and thoracic surgery (n = 1).57

Intervention characteristics
Intervention characteristics are summarised in Table 2. The most common category of 
intervention was ERP (n = 28 studies),37,39–42,44–48,50,58,60,65,66,69,73,78,80–89 followed by Prehab (n = 16 
studies),38,49,51–57,59,63,67,71,72,74,77,79 with Rehab (n = 3 studies),64,70,75 and single studies evaluating 
discharge planning76 and a preoperative assessment and care plan61,62 populating the remaining 
intervention categories.

All 16 Prehab interventions included components delivered prior to admission, as did 15 of 28 ERP 
interventions.41,42,44,46–48,58,65,66,68,69,73,78,86–88 The pre-admission period was used as an opportunity to help 
prepare patients for surgery, and this usually involved assessment, information or education, and an 
exercise programme. The most comprehensive pre-admission intervention content was delivered by 
Larsen and colleagues, and involved information, exercise, goal-setting, nutritional intervention and time 
with an OT and a social worker.68,69

The pre-operative period following admission to hospital often contained intervention components in 
ERP approaches. The period used to directly prepare for surgery, elements such as thromboprophylaxis, 
absence of mechanical bowel preparation, carbohydrate loading and reduced fasting were implemented. 
The perioperative period was targeted exclusively by ERP interventions, with adaptations to surgical 
approach, anaesthesia, prevention of nausea and vomiting, catheter and drain protocols and absence of 
a nasogastric tube being typical intervention components.

The post-operative period, prior to discharge, featured early mobilisation in 17 
studies42,43,45–48,50,60,65,68,69,75,78,80,81,83–85,87 and early oral nutrition in 13.44,45,50,58,65,68,69,81–85,87,88

Post-discharge components were only present in 11 studies.42,50,66,68–73,76,79,86,87 Telephone contact was 
employed by six of these,42,43,50,66,70,73,87 and exercise by two.79,86

Comparators were usually described as ‘usual care’ or a similar term; however, in 12 studies an active 
comparator was specified: rehabilitation (n = 4 studies),54,55,57,59 home exercise (n = 2),51,67 low-frequency 
exercise (n = 1)64 and a walking and breathing protocol (n = 1).56 In the case of six UBA studies, the pre-
intervention period was the comparator.39–41,46–48

Outcomes of interest included those in the domains of quality of life, mental health, physical activity, 
physical function, physical activity, pain, patient satisfaction, complications, readmissions, mortality and 
service utilisation.

Quality appraisal
Quality ratings are displayed in Table 3, with the full breakdown of scores for each item provided in 
Report Supplementary Material 3. There were only six studies,39,52–54,57,77,81 five of which were RCTs, 
that received an overall global study quality rating of ‘strong’ using the EPHPP tool.32 Nineteen 
studies,37,38,40,50,51,58,60–62,66,68–75,80,82,84,85 of which 18 were RCTs, received a ‘moderate’ quality rating, and the 
remaining 2241–49,56,59,63–65,67,76,78,79,83,87–89 (17 RCTs) were given a weak rating.
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TABLE 3 Quality assessment of prioritised studies

Study (first author, 
date) Component rating (1 = strong, 2 = moderate, 3 = weak)

Global rating 
of paper 

Selection 
bias 

Study 
design Confounders 

Blinding of 
assessors 
and 
participants 

Data 
collection 
methods 

Withdrawals 
and 
dropouts 

Is it clear 
how LOS 
and PROMs 
are defined? 
(Y/N)a 

Strong = no 
weak ratings, 
Moderate = 1 
weak rating, 
Weak = 2 + 
weak ratings

Abdominal surgery

Kapritsou 202081 2 1 1 2 2 1 Y Strong

Takagi 201987 2 1 1 3 3 1 Y Weak

Cardiac surgery

Arthur 200052,a 2 1 1 2 1 1 Y Strong

Bennett 202037 2 1 3 1 1 2 Y Moderate

King 200876 3 1 1 3 2 1 Y Weak

Rief; Auer 201771,72 3 1 1 2 1 1 Y Moderate

Sadlonova 202273 2 1 3 3 1 2 Y Moderate

van der Peijl 200464 2 1 3 2 3 3 N Weak

Colorectal surgery

Bousquet-Dion 
201854

2 1 1 2 1 2 Y Strong

Carli 201056 2 3 3 2 3 1 N Weak

Carli 202055 2 1 3 2 2 2 Y Moderate

Dronkers 201067 2 1 3 2 3 1 N Weak

Forsmo 201688 2 3 1 3 1 3 Y Weak

Frontera 201482 2 1 1 3 1 1 N Moderate

Gillis 201459 2 1 3 2 3 1 N Weak

Khoo 200745 3 1 3 2 3 1 N Weak

Lee 201185 2 1 1 1 3 1 N Moderate

Lee 201384 2 1 1 3 2 1 Y Moderate

Pappalardo 201683 2 3 1 2 3 3 Y Weak

Vlug 201165 3 1 1 2 3 1 Y Weak

Lower-limb arthroplasty

Beaupre 200453 2 1 1 1 1 2 Y Strong

Borgwardt 200966 2 1 1 2 3 1 N Moderate

Cavill 201679 3 1 1 3 3 1 Y Weak

den Hertog 201275 2 1 1 2 3 1 Y Moderate

Fransen 201860 2 1 1 3 2 2 Y Moderate

Garriga 2019 (Hip)39 2 2 1 2 1 2 Y Strong

Garriga 2019 (Knee)40 2 2 3 2 2 2 Y Moderate

continued
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Study (first author, 
date) Component rating (1 = strong, 2 = moderate, 3 = weak)

Global rating 
of paper 

Selection 
bias 

Study 
design Confounders 

Blinding of 
assessors 
and 
participants 

Data 
collection 
methods 

Withdrawals 
and 
dropouts 

Is it clear 
how LOS 
and PROMs 
are defined? 
(Y/N)a 

Strong = no 
weak ratings, 
Moderate = 1 
weak rating, 
Weak = 2 + 
weak ratings

Higgins 202041 2 3 3 3 1 2 N Weak

Hoogeboom 201063 3 1 1 2 3 1 N Weak

Hunt 2009;42 Salmon 
2013,43

2 3 1 2 3 1 Y Weak

Larsen 200868,69 2 1 1 2 3 1 Y Moderate

Maempel 201547 2 3 1 2 3 1 N Weak

Maempel 201646 2 3 3 2 3 1 Y Weak

McDonald 201248 3 3 1 3 1 3 Y Weak

McDonall 201989 2 1 1 3 3 1 N Weak

McGregor 200449 2 3 3 2 3 1 N Weak

Pour 200778 2 1 3 2 3 1 N Weak

Reilly 200550 2 1 1 2 3 1 N Moderate

Siggeirsdottir 200586 2 1 3 2 3 1 N Weak

Soeters 201877 2 1 1 2 1 1 Y Strong

Vesterby 201770 2 1 3 2 1 1 N Moderate

Williamson 200751 2 1 1 2 1 3 N Moderate

Pelvic surgery

Frees 201858 2 1 1 3 1 2 Y Moderate

Thoracic surgery

Ferriera 202157 2 1 1 2 1 2 Y Strong

Surgery to remove tumours

Hempenius 2013; 
Hempenius 201661,62

2 1 1 2 3 1 N Moderate

Schmidt 201574 2 1 1 3 1 2 Y Moderate

Upper abdominal surgery

Dunne 201638 2 1 1 2 3 1 N Moderate

Jones 201344 2 1 3 2 3 1 Y Weak

Kapritsou 201780 2 1 1 2 3 1 Y Moderate

N, no; Y, yes.
a	 Not included in Global Rating of Paper.

TABLE 3 Quality assessment of prioritised studies (continued)
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The component that had the highest number of ‘weak’ ratings was ‘data collection methods’ (26 
studies),38,43–47,49,50,56,59,61–69,75,78–80,83,85–87,89,90 suggesting that in these studies either data collection 
methods were not shown to be valid, or reliability and validity were not well described. However, 17 
studies were graded as ‘strong’37,39,41,48,51–54,57,58,70–74,77,82,88 for this item. While there were only seven 
studies45,48,63,65,71,72,76,79 with a ‘weak’ rating in the ‘selection bias’ component, no studies were rated 
as being ‘strong’ for this item, indicating that the selected individuals in most of the studies were 
‘somewhat likely’ to be representative of the target population.37–41,43,44,49–62,64,66–70,73–75,77,78,80–90

Thirty-eight studies were rated as ‘strong’ for study design,37–39,44,45,50–55,57–82,84–87,89 all of which were RCTs. 
Four RCTs49,56,83,88 received a ‘weak’ rating because they did not describe their randomisation process. 
All the UBA and CBA studies41,43,46–48,90 prioritised for inclusion were rated as weak for study design. The 
two ITS studies were rated as moderate.39,40

The majority of studies were rated as ‘strong’ for the component considering the likelihood of possible  
confounding of results;38,39,43,47,48,50–54,57,58,60–63,65,66,68,69,71,72,74–77,79–85,87–90 the remaining 16 were rated as  
‘weak’.37,40,41,44–46,49,55,56,59,64,67,70,73,78,86 Most studies were rated as ‘moderate’38–40,43–47,49,50,52,54–57,59,61–72,75,77,78,80, 

81,83,86,90,91 regarding blinding of assessors and participants, with 13 rated as ‘weak’41,48,58,60,73,74,76,79,82,84,87–89 
and only three rated as ‘strong’.37,53,85 Thirty-two studies, including all the non-RCTs, were given a ‘strong’  
rating for their reporting of numbers and reasons for withdrawals and dropouts.38,42–47,49,50,52,56,59, 

61–63,65–72,75–82,84–87,89 Twelve studies were rated as ‘moderate’37,39–41,53–55,57,58,60,73,74 and only five rated as 
‘weak’.48,51,64,83,88 Though not contributing to the overall global rating of each paper, more than half of  
the studies (59.1%) clearly defined their LOS and PROM outcomes.

Synthesis of evidence by procedural group

The 49 studies were categorised by procedural group, with LLA (n = 22 studies39–43,46,48–50,53,60,63,66, 

68–70,75,77–79,86,89,91) and colorectal surgery (n = 12)45,54–56,59,65,67,82–85,88 the largest. The remaining 15 studies 
fell into the following categories: abdominal (n = 2),81,87 cardiac (n = 6),37,52,64,71–73,76 pelvic (n = 1),58 
thoracic (n = 1),57 tumours at various sites (n = 2),61,62,74 upper abdominal (n = 3).38,44,80 The sections below 
summarise the main findings for each group of studies, divided into sections dedicated to LLA studies, 
colorectal studies, cardiac studies, and all other studies.

Evidence from trials seeking to improve recovery from lower-limb arthroplasty

Effectiveness of ERP interventions at improving clinical outcomes (RCTs only)
Report Supplementary Material 4, Table 6 displays clinical outcome data from the seven RCTs evaluating 
ERP interventions in older adults undergoing elective LLA.50,60,66,68,69,78,86,89 After imputation, standardised 
mean differences between ERP and TAU groups for LOS were available in three studies.60,68,69,89 A forest 
plot displaying the results of meta-analysis of these three groups is displayed in Figure 2, showing that 
ERP interventions were associated with a reduction in LOS when compared with usual care (d = −0.79, 
95% CI −1.44 to −0.15; p < 0.001). Although a large effect was estimated, wide CI and statistically 
significant heterogeneity for this effect (I2 = 87.7%, p < 0.001) reflect inconsistency in the evidence and 
suggest the true effect could be large or small. Effect sizes could not be calculated in two studies which 
provided variance data in the form of ranges.50,66 In both cases, LOS was considerably lower in the ERP 
group – median 1 versus 6 days in the study by Borgwardt and colleagues,66 and mean 1.5 days versus 
4.3 days in the study by Reilly and colleagues.50

Five studies reported readmission rates for those receiving ERP interventions after LLA.50,66,68,69,86,89 There 
were no readmissions in the study by Borgwardt and colleagues66 and only one, in the group receiving 
usual care, in the study by Siggeirsdottir and colleagues.86 In the remaining three studies, meta-analysis 
indicates that the odds of being readmitted to hospital following surgery were similar whether ERP or 
usual care was received (OR = 1.35, 95% CI 0.40 to 4.56; p > 0.05; Figure 3).
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Complications were reported in four studies.50,78,86,89 Pour and colleagues reported no short-term 
complications in either group, and when the remaining three studies were pooled, there was no overall 
difference in the odds of complications between ERP and usual care (OR = 0.90, 95% CI 0.36 to 2.26, 
p > 0.05; see Figure 4). CIs were notably wide in two studies,50,89 reflecting the low numbers of cases 
entered into the analysis.

Effectiveness of ERP interventions at improving patient-reported outcomes
Report Supplementary Material 4, Table 7 displays data for patient-reported outcomes for RCTs trialling 
ERP interventions to improve recovery from LLA in older adults. While PROMS were reported in all 
studies, it was not possible to calculate effect sizes using the data provided by Pour and colleagues.78 
Pour and colleagues reported favourable outcomes in the experimental group for quality of life, 
functional improvement, energy and mental health.78

NOTE: Weights are from random effects analysis

Overall  (I-squared = 87.7%, p = 0.000)

Fransen (2018)

Larsen (2008)

McDonall (2019)

Siggeirsdottir  (2005)

Study ID

–0.79 (–1.44, –0.15)

Cohen's d (95% CI)

–0.63 (–1.21, –0.06)

–1.28 (–1.75, –0.82)

–1.22 (–1.83, –0.61)

–0.13 (–0.39, 0.12)

Favours ERP Favours usual care 

0–3 –2 –1 0.5

FIGURE 2 Forest plot showing the results of meta-analysis of the effect of ERP vs. usual treatment on LOS following LLA. 

Overall  (I-squared = 0.0%, p = 0.939)

McDonall (2019)

Reilly (2005)

Larsen (2008)

Study ID

1.35 (0.40, 4.56)

1.31 (0.26, 6.63)

0.95 (0.06, 16.29)

1.86 (0.16, 21.32)

OR (95% CI)

Lower odds with ERP  Lower odds with usual care 

10.1 0.5 2 5

FIGURE 3 Forest plot showing the results of meta-analysis of the effect of ERP vs. usual treatment on the odds of 
readmission following LLA.
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Pain
It was possible to meta-analyse pain scores in three of four studies reporting this outcome,50,60,89 because 
data from Borgwardt and colleagues’ study were presented as a median and range and thus variance 
data were not imputable.66 Pain scores tended to be reported across a range of time points, Fransen 
and colleagues reporting scores in the hourly intervals following surgery, and then 4 and 6 days after 
surgery, as well as pain change scores at 2, 6 and 12 weeks after surgery.60 McDonall and colleagues89 
reported the worst pain 3 days after surgery, and Reilly and colleagues50 reported scores from a pain 
diary at 6 months post-surgery, although it is unclear which specific metric was reported. The forest plot 
in Figure 5 displays meta-analysis of pain scores, using the 6-day post-operative data from Fransen and 
colleagues.60 Overall there was evidence of a small association of ERP with lower pain scores, compared 
with usual care (d = −0.38, 95% CI −0.71 to −0.06; p = 0.021). The point estimate indicates a small 
effect, and although statistical heterogeneity was negligible and not statistically significant (I2 = 35.6%, 
p > 0.05) wide CIs reflect uncertainty in the true effect. Furthermore, differences in the approach to 
data collection, measurement time in particular, reflect the uncertainty underlying any estimate of 
the potential benefit of ERP for this outcome. Effect sizes for all pain metrics are available in Report 
Supplementary Material 4, Table 7.

Overall  (I-squared = 76.2%, p = 0.015)

McDonall (2019)

Siggeirsdottir (2005)

Reilly (2005)

Study ID

0.90 (0.36, 2.26)

4.09 (0.81, 20.78)

OR (95% CI)

0.25 (0.07, 0.88)

3.17 (0.30, 33.31)

Lower odds with ERP  Lower odds with usual care 

10.1 0.5 2 5

FIGURE 4 Forest plot showing the results of meta-analysis of the effect of ERP vs. usual treatment on odds of 
complications following LLA.

NOTE: Weights are from random effects analysis

Overall  (I-squared = 35.6%, p = 0.212)

Reilly (2005)

Fransen (2018)

McDonall (2019)

Study ID

–0.38 (–0.71, –0.06)

–0.13 (–0.74, 0.49)

–0.82 (–1.40, –0.23)

Cohen's d (95% CI)

–0.30 (–0.56, –0.05)

Favours ERP  Favours usual care 

0–2 –1 –0.5 0.5

FIGURE 5 Forest plot showing the results of meta-analysis of the effect of ERP vs. usual treatment on pain following LLA. 



38

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Impact of multicomponent interventions to enhance recovery and/or reduce hospital

Physical function
Figure 6 is a forest plot showing the result of meta-analysis of PROMS relating to physical function 
following LLA. In the study by Reilly and colleagues,50 we combined 6-month data from the Oxford Knee 
Score and Functional outcome from the American Knee Society Scale. We used data from the 3-month 
time point in Fransen et al.60 and from the 2-month time point in Siggeirsdottir et al.86 This led to an 
overall pooled effect showing no benefit of ERP over usual care, despite a trend for better scores in the 
ERP group (d = −0.19, 95% CI −0.40 to 0.02; p > 0.05). When the 6-month follow-up data from the study 
by Siggeirsdottir and colleagues were entered into the analysis, the overall effect becomes statistically 
significant, albeit with a small effect size and uncertainty indicated by the upper CI approaching zero 
(d = −0.24, 95% CI −0.46 to −0.03, p = 0.024; see Figure 6B).

Outcomes that were not eligible for meta-analysis were as follows. Fransen and colleagues reported the 
mental health domain of the Short Form questionnaire-36 items (SF-36), and the sport and recreation 
score from the KOOS, with no differences between groups at 2, 6 or 12 weeks after discharge.60 Quality 
of life was assessed in terms of the Quality of Life and Activities of Daily Living scores on the KOOS 
by Fransen and colleagues60 and the ability to walk and climb stairs item on the Knee Society Score 
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FIGURE 6 Forest plots showing the results of meta-analysis of the effect of ERP vs. usual treatment on physical function 
following LLA. (A) Data from Siggeirsdottir et al. (2005) are from the 2-month follow-up time point; (B) data from 
Siggeirsdottir et al. (2005) are from the 6-month follow-up time point.



DOI: 10.3310/GHTY5117� Health and Social Care Delivery Research 2023 Vol. 11 No. 23

Copyright © 2023 Kinsey et al. This work was produced by Kinsey et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.  
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction 
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the title, original 
author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

39

questionnaire by Borgwardt and colleagues.66 It was not possible to combine data because Borgwardt 
and colleagues provided median and range scores.66 No statistically significant differences were reported 
between ERP and usual-care groups for any of these outcomes. Satisfaction was similar between groups 
in the paper by Borgwardt and colleagues;66 however, McDonall and colleagues reported that patients 
receiving the intervention had a higher overall satisfaction score and were more likely to recommend the 
health service.89

Service utilisation was not reported by any of the studies comparing ERP with usual care.

Effectiveness of ERP interventions at improving clinical and patient-reported 
outcomes (non-RCTs only)
There were eight papers from seven non-RCTs that compared ERP interventions with usual care.39–43,46–48 
The studies by Garriga and colleagues used an ITS design to report on patients receiving hip or knee 
replacements as two groups, with data accessed via The National Joint Registry of England, Wales, 
Northern Ireland and the Isle of Man.39,40 Despite having a very large sample size for each group of 
patients (nearly 500,000 patients for each type of surgery) it was unclear how many participants were 
analysed before and after implementation of ERAS, and no variance data were provided alongside group 
means, so we could not calculate effect sizes.39,40 However, the authors reported a positive picture for 
both groups, with a reduction in LOS, improvement in Oxford Knee Score or Oxford Hip Score, lower 
rates of complications and revisions reported for each cohort with implementation of ERAS.39,40

The study by Hunt and colleagues was presented across two papers,42,43 the authors comparing 
outcomes between centres with differing LOS in Belfast, Liverpool and London. The paper by Hunt 
and colleagues42 reports most outcomes from the study, with the paper by Salmon and colleagues 
focusing on patient satisfaction.43 Where standardised mean differences were calculated, there were no 
statistically significant differences between outcomes except for improvement on the Oxford Hip Score 
in the study by Hunt and colleagues for patients in the Belfast centre compared to both control sites.42 
There was also a slight improvement on the Western Ontario and McMaster Universities’ Osteoarthritis 
Index (WOMAC) function scale in patients in Belfast compared to those in south west London (d = 0.23, 
95% CI 0.02 to 0.44; p < 0.05). In the Belfast centre, more patients reported no problems with care 
than in Liverpool (18.8% more) and south west London (26.5% more), while the number reporting no 
problems with recovery was similar in all three centres.43

Maempel and colleagues conducted two studies, with hip46 and knee47 replacement patients receiving 
different ERP packages. The study conducted with hip-replacement patients46 was considerably larger 
(n = 1161) than the one conducted with knee-replacement patients47 (n = 165). Median LOS was 1 day 
shorter in the ERP group with knee-replacement patients, with no difference in scores on the American 
Knee Society Global Functioning outcome.47 In the study with hip-replacement patients, LOS was 2 days 
shorter in ERP patients, associated with a large effect size (d = −1.35, 95% CI −1.47 to −1.22; p < 0.001), 
with no differences between groups for other outcomes, including the Harris Hip Score.46

In the study by Higgins and colleagues, it was unclear how many participants were included in each 
group when evaluating outcomes, therefore it was not possible to calculate effect sizes.41 The authors 
reported that an ERP intervention was associated with a significantly shorter mean LOS of two days, 
reduction in rates of reoperation within 60 days and improvements on all PROMs, which included the 
Oxford Knee Score, EuroQol-5 Dimensions (EQ-5D) and quality of life VAS.41 There were no differences 
in the 60-day complication rate and 30-day readmission rate.

McDonald and colleagues reported that ERP was associated with a reduction in LOS of 2 days, with a 
large effect size and narrow CIs (d = −1.10, 95% CI −1.20 to −1.0; p < 0.001).48 This reduction in LOS did 
not come at a cost to scores on the Oxford Knee Score outcome, which was almost identical between 
patients receiving ERP and those receiving usual care.48
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Effectiveness of Prehab interventions at improving clinical outcomes (RCTs only)
Six RCTs evaluated the effectiveness of Prehab interventions on outcomes following LLA, compared to 
usual care.49,51,53,63,77,79 It was not possible to calculate effect sizes for LOS in two studies;49,63 however, 
the remaining four studies could be pooled in meta-analysis. Figure 7 is a forest plot showing that pooled 
data indicate that there was no overall association between Prehab and LOS, despite tendency towards 
a small effect (d = −0.13, 95% CI −0.32 to 0.07; p > 0.05).

Hoogeboom et al. reported complications, with two in the intervention group and none in the control 
group,63 but none of the other RCTs evaluating Prehab interventions captured data on readmissions, 
complications or mortality.

Effectiveness of Prehab interventions at improving PROMs
Report Supplementary Material 4, Table 9 displays patient-reported outcome data from the six RCTs 
comparing Prehab with usual care.49,51,53,63,77,79 Assessments of physical functioning were made in five 
studies.49,51,53,77,79 using multiple measures in all but one study.79 Measurements were taken at multiple 
post-operative time points (3, 6 and 12 months) in the study by Beaupre and colleagues,53 otherwise 
they were taken between 4 and 12 weeks after surgery.

It was possible to perform a meta-analysis of the physical functioning outcomes used in the six studies. 
We selected the 3-month time point and combined the Physical Component Summary score of the 
SF-36 with the Function score of the WOMAC to provide an input for Beaupre et al.53 For the data 
provided by McGregor and colleagues49 we combined the Harris Hip Score with the Function score 
of the WOMAC, and for the data provided by Williamson et al. we combined the Oxford Knee Score 
with the WOMAC total score.51 Meta-analysis indicates that there was an overall association between 
Prehab interventions and improved physical functioning scores, with a small effect demonstrated 
(d = −0.36, 95% CI −0.56 to −0.17, p < 0.001). However, observation of the forest plot from this analysis 
(see Figure 8a) indicates that the result from the paper by Soeters and colleagues77 appears to be an 
outlier, and thus sensitivity analysis was performed. When the large effect observed by Soeters and 
colleagues77 is removed, the remaining studies consistently demonstrate no difference between scores 
when comparing those receiving Prehab and those receiving usual care (d = 0.05, 95% CI −0.16 to 0.26, 
p > 0.05; see Figure 8).

NOTE: Weights are from random effects analysis
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–0.23 (–0.59, 0.12)
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0–1 –0.5 0.5 1

FIGURE 7 Forest plot showing the results of meta-analysis of the effect of Prehab vs. usual treatment on LOS  
following LLA. 
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Four studies captured pain reports after discharge from hospital.49,51,53,77 Meta-analysis reveals a lack 
of consistency between the four studies reporting outcomes (see Figure 9). Two studies showed no 
effect of Prehab on pain scores at 3 months post-operatively,51,53 one showed a large improvement in 
pain scores 4–6 weeks after surgery77 and one showed that pain was worse in the Prehab group after 
3 months.49 The pooled effect suggested no overall influence of Prehab on pain, with very wide CIs and 
an I2 value close to 100%, reflecting the inconsistency of data in the meta-analysis (d = −0.23, 95%  
CI −1.18 to 0.72; p > 0.05).

Quality of life was assessed in three studies evaluating the effects of Prehab on outcomes after lower-
limb arthroplasty.49,53,79 The general health scale of the SF-36 from Beaupre et al.,53 the EQ-5D VAS from 
Cavill et al.79 and the General Disabilities score based on the Barthel Activities of Daily Living Index 
from McGregor et al.49 were pooled. Meta-analysis indicates no overall effect of Prehab on quality of life 
(d = 0.08, 95% CI −0.19 to 0.36, p > 0.05; see Figure 10).
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0.00 (–0.38, 0.38)

Cohen's d (95% CI)

–0.32 (–0.83, 0.20)

0.17 (–0.29, 0.39)

–2.07 (–2.50, –1.64)

Favours Prehab  Favours usual care 

0–3 –2 –1 0 1

Overall  (I-squared = 7.5%, p = 0.355)

McGregor (2004)

Williamson (2004)

Study ID

Beaupre (2004)

Cavill (2016)

0.05 (–0.16, 0.26)

0.32 (–0.54, 0.72)

0.17 (–0.29, 0.39)

Cohen's d (95% CI)

0.00 (–0.38, 0.38)

–0.32 (–0.83, 0.20)

Favours Prehab  Favours usual care 

0–3 –2 –1 0 1

FIGURE 8 Forest plot showing the results of meta-analysis of the effect of Prehab vs. usual treatment on physical 
functioning PROMs following LLA. (A) Forest plot includes data from all eligible studies; (B) outlier data from Soeters et al. 
(2018) removed. 



42

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Impact of multicomponent interventions to enhance recovery and/or reduce hospital

Mental health was evaluated in two studies, with Beaupre and colleagues53 reporting relevant subscales 
of the SF-36, and Williamson and colleagues51 reporting anxiety and depression scores on the HADS. 
Of the five mental health measures reported, only anxiety in the intervention group in the study by 
Williamson et al. improved with Prehab, as shown in Figure 11.51 This was associated with a medium 
effect size, although CIs reflect uncertainty in the true magnitude of effect (d = −0.56, 95% CI −0.92 to 
−0.19; p = 0.03).

Physical activity was evaluated by Hoogeboom and colleagues, with no difference in activity levels 
between groups within a week of surgery.63 Social status was assessed using the social function subscale 
of the SF-36 in the study by Beaupre and colleagues, and there were no differences between groups.53

Effectiveness of Prehab versus Rehab
A single RCT compared Prehab with Rehab.70 Vesterby and colleagues reported LOS in terms of median 
and range, therefore an effect size was not calculated for the difference between groups.70 The median 

NOTE: Weights are from random effects analysis
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FIGURE 10 Forest plot showing the results of meta-analysis of the effect of Prehab vs. usual treatment on quality of life 
scores after LLA. 
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FIGURE 9 Forest plot showing the results of meta-analysis of the effect of Prehab vs. usual treatment on pain  
scores 2–3 months after LLA.



DOI: 10.3310/GHTY5117� Health and Social Care Delivery Research 2023 Vol. 11 No. 23

Copyright © 2023 Kinsey et al. This work was produced by Kinsey et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.  
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction 
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the title, original 
author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

43

LOS was 1 day in the Prehab group and 2 days in the Rehab group.70 Readmissions and unplanned 
visits and calls to hospital were similar between groups. In terms of PROMs, there were no differences 
between groups in quality of life, physical function or mental health.70

Effectiveness of Rehab versus TAU
One RCT evaluated a Rehab intervention, compared with usual care.75 Mean LOS was 6.5 days shorter 
in patients receiving Rehab intervention with similar numbers of complications in both groups.75 In 
addition, those in the Rehab group achieved lower scores on the WOMAC measure, this difference 
associated with a large effect size (d = −1.52 95% CI −1.89 to −1.14; p < 0.001 – per-protocol analysis).75

Summary of evidence from trials seeking to improve recovery from lower-limb 
arthroplasty
There were 15 RCTs evaluating interventions to improve recovery following LLA in older adults. These 
were split into seven studies evaluating ERP interventions, compared to usual care,50,60,66,68,69,78,86,89 
six comparing Prehab with usual care,49,51,53,63,77,79 one comparing Prehab with Rehab70 and one 
comparing Rehab with usual care.75 There were also seven non-RCTs evaluating the effects of ERP 
interventions.39–43,46–48

There was evidence from meta-analysis to suggest that ERP interventions were associated with 
reduced LOS (n = 5 studies), without negative impact on readmissions (n = 3 studies) or complications 
(n = 3 studies). The influence on patient-reported outcomes was evaluated using a range of measures, 
including pain, physical function, quality of life and satisfaction. Scores tended to be better in the ERP 
group, or there was no difference between scores for patients receiving ERP usual care. Meta-analysis of 
PROMs was only possible for pain (n = 3 studies) and physical function (n = 4 studies), with evidence of a 
small beneficial impact on pain.

The data from non-RCTs were not combined but reflected a broadly similar story to that from the RCTs 
evaluating ERP interventions, in that LOS was usually improved with ERP, without detriment to, and 
occasionally linked with improvements in, other outcomes. However, there were issues with reporting 
that meant effect sizes were not readily calculable in many instances.

Four of the six RCTs evaluating Prehab interventions provided LOS data that could be pooled, indicating 
that this type of intervention was associated with no change in LOS compared with usual care. Other 
clinical outcomes, including readmissions, complications and mortality, were not reported, except in 
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FIGURE 11 Forest plot showing the effect of Prehab vs. usual treatment on mental health scores after LLA for individual 
measures in two studies. No meta-analysis was performed.
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one study, so we were unable to evaluate whether Prehab interventions influenced these outcomes. 
However, it was possible to perform meta-analysis of various PROMs, which were better reported in 
this group of studies. Physical functioning was shown to be slightly improved with Prehab, but this was 
skewed by an outlier showing a very large effect of the intervention. When this was removed from the 
analysis, the remaining four studies clearly indicated no difference between Prehab and usual care.

Meta-analysis also showed there was no difference in pain scores 2–3 months after surgery (n = 4 
studies), although there was very high heterogeneity between studies, and quality of life was similar 
between groups (n = 3 studies). For other patient-reported outcomes, where meta-analysis was not 
possible, there tended to be evidence of no difference between Prehab and usual care.

The single study comparing Prehab with Rehab showed no differences between groups, and the single 
study comparing Rehab with usual care showed large improvements in LOS and physical function.

Overall, there was a handful of studies available for the evaluation of ERP and Prehab interventions. The 
evidence suggests that ERP interventions can provide improvement in clinical outcomes and can offer 
this without detriment to, and even with improvements in, some PROMs, although further evidence is 
required. The data for Prehab interventions indicate that there is likely to be little impact, either positive 
or negative, on clinical or patient-reported outcomes.

Evidence from trials seeking to improve recovery from colorectal surgery

Effectiveness of ERP interventions at improving clinical outcomes
Report Supplementary Material 4, Table 2 displays clinical outcome data from the seven studies evaluating 
ERP interventions in older adults undergoing elective colorectal surgery.45,65,82–85,88 After imputation, 
standardised mean differences between ERP and TAU groups for LOS were available in three 
comparisons from two studies.65,84 A forest plot displaying the results of meta-analysis of these three 
groups is displayed in Figure 12, showing that ERP interventions were associated with a small reduction 
in LOS when compared with usual care (d = −0.32, 95% CI −0.56 to −0.08; p = 0.01). Heterogeneity was 
not statistically significant for this effect (I2 = 44.1%; p > 0.05), reflecting consistency in the evidence.

In the studies presenting data which could not be used to calculate standardised mean differences, 
median LOS for patients receiving ERP interventions was lower in all cases.45,82,84,85,88 Additionally, 
Pappalardo and colleagues reported that patients receiving ERP had been discharged by postoperative 
day six, but around half of those receiving usual care had not.83

NOTE: Weights are from random effects analysis
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FIGURE 12 Forest plot showing the results of meta-analysis of the effect of ERP vs. usual treatment on LOS following 
colorectal surgery. LOS, length of stay; LAP, laparoscopic surgery group; Open, open surgery group.
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Three studies, evaluating four comparisons, reported readmission rates following ERP 
interventions.45,65,88 Figure 13 is a forest plot displaying the results of meta-analysis of readmission 
data, indicating the odds of readmission were similar between patients receiving ERP and usual 
care (OR = 1.07, 95% CI 0.62 to 1.87). In addition, there were no readmissions reported in either 
trial arm in the study by Lee et al.84 Seven studies, evaluating eight comparisons, reported incidence 
of complications following ERP interventions.45,65,82–85,88 Meta-analysis indicates that there was no 
difference in the odds of experiencing a complication between patients receiving ERP or those receiving 
usual care (see Figure 14) (OR = 0.83, 95% CI 0.60 to 1.15).
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0.94 (0.18, 5.01)
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Lower odds with ERP Lower odds with usual care

FIGURE 13 Forest plot showing the results of meta-analysis of the effect of ERP vs. usual treatment on the odds of 
readmission following colorectal surgery. Lap, laparoscopic surgery group; Open, open surgery group.
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FIGURE 14 Forest plot showing the results of meta-analysis of the effect of ERP vs. usual treatment on odds of 
complications following colorectal surgery. Lap, laparoscopic surgery group; Open, open surgery group.
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Effectiveness of ERP interventions at improving patient-reported outcomes
Report Supplementary Material 4, Table 3 displays data for patient-reported outcomes for RCTs trialling 
ERP interventions to improve recovery from elective colorectal surgery in older adults. Although there 
were five studies collecting PROMs,65,82,84,85,88 actual outcome values were frequently unreported. It was 
possible to compare pain scores in two studies conducted by the same authors,84,85 with pooled data 
showing that pain 1 week after surgery was similar in the ERP and usual care groups (d = −0.03, 95% CI  
−0.31 to 0.2; p > 0.05). There were no other opportunities to combine PROMs of the same category 
between studies due to the absence of data provided by authors.

Outcomes that were not eligible for meta-analysis were as follows. Mean patient satisfaction scores 
were slightly higher in the ERP group in the study by Frontera and colleagues.82 Khoo and colleagues45 
reported that only 9% of patients randomised to the ERP group felt they would benefit from a longer 
inpatient stay, compared with 69% in the usual care group. Similar quality of life scores were reported 
between groups in the study by Pappalardo and colleagues.83 Quality of life was similar at 10 and 
30 days post-surgery in the groups in the study by Forsmo and colleagues,88 and in the study by Lee 
et al.84 there was no difference in quality of life scores at 1 and 4 weeks post surgery when comparing 
ERP and usual-care pathways. Vlug and colleagues reported that patients fulfilled the discharge criterion 
of ‘accepting discharge’ sooner when they received ERP instead of usual care; this was the case in 
patients undergoing both laparoscopic (d = 0.56, 95% CI 0.28 to 0.84; p < 0.001) and open (d = 0.40, 
95% CI 0.11 to 0.68; p = 0.003) surgery.65

Effectiveness of ERP interventions at improving service utilisation after discharge
Khoo and colleagues reported the numbers of patients in each group who called the ward for advice 
or spoke to their GP and either received a prescription or advice, after discharge.45 There were no 
statistically significant differences in the odds of these events taking place, despite a greater number of 
GP contacts in the usual care group (10 vs. 8 contacts).

Effectiveness of Prehab interventions at improving clinical outcomes
Five studies evaluated Prehab interventions, three compared to usual care54,56,67 and two compared to 
Rehab interventions.55,59 Report Supplementary Material 4, Table 3 displays clinical outcome data reported 
in all studies. Meta-analysis was performed for two comparisons: Prehab versus TAU54,56,67 (see Figure 15 
upper) and Prehab versus Rehab55,59 (see Figure 15 lower). The comparison of Prehab with TAU showed 
that LOS was similar between conditions (d = 0.20, 95% CI −0.06 to 0.47; p > 0.05). The pooled estimate 
showed no difference in LOS between patients receiving Prehab and Rehab interventions in the two 
studies exploring this comparison (d = −0.11, 95% CI −0.40 to 0.18; p > 0.05).55,59

The odds of experiencing a complication was similar in Prehab and usual-care groups in the three studies 
exploring this association (OR = 1.33, 95% CI 0.70 to 2.53; see Figure 16).54,55,67 Carli and colleagues55 
reported that the comprehensive complication index which accounts for the number and severity 
of complications was similar between Prehab and Rehab groups (p > 0.05). Finally, while Gillis and 
colleagues saw more complications in the control group (Rehab) than the intervention group (Prehab) 
this difference was not statistically significant.

Despite a trend towards lower rates of readmissions in the Prehab groups, meta-analysis of the two 
studies comparing Prehab to Rehab showed there was no overall difference in the odds of experiencing 
a readmission to hospital following colorectal surgery (OR = 0.57, 95% CI 0.25 to 1.27; see Figure 17). 

Effectiveness of Prehab interventions at improving patient-reported outcomes

Effectiveness of Prehab versus TAU
Report Supplementary Material 4, Table 5 displays data for patient-reported outcomes from the studies 
trialling Prehab interventions to improve recovery following colorectal surgery. In the three studies 
comparing Prehab interventions with usual care,54,56,67 it was possible to pool markers of physical activity 
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NOTE: Weights are from random effects analysis

TAU

Bousquet-Dion (2018)

Carli  (2010)

Dronkers (2010)

Subtotal  (I-squared = 0.0%, p = 0.385)

Rehabilitation

Carli  (2020)

Gillis (2014)

Subtotal  (I-squared = 0.0%, p = 0.358)

Study ID

0.43 (–0.04, 0.91)

0.02 (–0.36, 0.40)

0.29 (–0.32, 0.91)

0.20 (–0.06, 0.47)

0.00 (–0.37, 0.37)

–0.27 (–0.72, 0.17)

–0.11 (–0.40, 0.18)

Cohen's d (95% CI)

Favours Prehab  Favours comparator 

0–2 –1 1 2

FIGURE 15 Forest plot showing the results of meta-analysis of the effect of Prehab vs. usual treatment (top analysis) and 
Prehab vs. Rehab (bottom analysis) on LOS following colorectal surgery. TAU, treatment as usual.

after discharge. Meta-analysis of these three studies showed there was no overall effect on markers of 
physical activity with Prehab versus usual care (d = 0.12, 95% CI −0.15 to 0.39, p > 0.05; see Figure 18). 
There were no other opportunities to pool patient-reported outcomes.

There were additional outcomes related to mental health, fatigue, quality of life, physical function 
and patient satisfaction. Carli et al.56 reported anxiety and depression using the HADS, observing that 
Prehab was associated with lower levels of anxiety 4–9 weeks after surgery (d = −0.60, 95% CI −0.98 
to −0.22; p = 0.001) but that depression was similar between groups. Dronkers and colleagues found 
that global health status and quality of life were similar between groups but that fatigue, assessed with 

Study ID OR (95% CI)

Bousquet-Dion (2018)

Carli  (2010)

Dronkers (2010)

Overall  (I-squared = 0.0%, p = 0.998)

1.37 (0.47, 3.97)

1.30 (0.46, 3.70)

1.33 (0.38, 4.64)

1.33 (0.70, 2.53)

0.1 0.5 1 2 5

Lower odds with ERP Lower odds with usual care

FIGURE 16 Forest plot showing the results of meta-analysis of the effect of Prehab vs. usual treatment on odds of 
complications following colorectal surgery.
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the Abbreviated Fatigue Questionnaire, was greater in the Prehab group than the usual-care group, this 
difference associated with a large effect size (d = 0.70, 95% CI 0.06 to 1.35; p = 0.02).67

Effectiveness of Prehab versus Rehab
It was possible to pool some outcomes reported in the two studies comparing patients randomised 
to a Prehab intervention with those randomised to Rehab.55,59 Both studies used the SF-36, HADS 
and CHAMPS outcome measures to assess aspects of mental health, quality of life, social function, 
physical function and physical activity and included data at 8 weeks post surgery.55,59 All results for 
individual outcomes are available in Report Supplementary Material 4, Table 5. Meta-analysis of outcomes 
at 8 weeks post-surgery indicates that both anxiety (d = −0.07, 95% CI −0.40 to 0.26; p > 0.05) and 
depression (d = −0.11, 95% CI −0.44 to 0.21; p > 0.05) on the HADS questionnaire were no different 
between Prehab and Rehab groups.

Meta-analysis of outcomes from the SF-36 at 8 weeks post surgery showed that Prehab was associated 
with an improvement in the Mental Component summary score when compared with Rehab (d = 0.38, 
95% CI 0.05 to 0.71; p = 0.022). Results from the two studies were very similar, with no statistic 
heterogeneity (I2 = 0.0%). There was no difference in the Physical Component summary score between 
Prehab and Rehab groups (d = 0.08, 95% CI −0.25 to 0.41; p > 0.05).

NOTE: Weights are from random effects analysis

Overall (I-squared = 0.0%, p = 0.663)

Bousquet-Dion (2018)

Study ID

Dronkers (2010)

Carli (2010)

0.12 (–0.15, 0.39)

0.18 (–0.32, 0.69)

Cohen's d (95% CI)

–0.15 (–0.78, 0.48)

0.17 (–0.20, 0.54)

Favours Rehab  Favours usual care

0–1 1

FIGURE 18 Forest plot showing the results of meta-analysis of the effect of Prehab vs. usual treatment on markers of 
physical activity following colorectal surgery.

Overall  (I-squared = 0.0%, p = 0.498)

Carli (2020)

Gillis (2014)

Study ID

0.60 (0.22, 1.66)

0.38 (0.07, 2.03)

OR (95% CI)

0.78 (0.22, 2.82)

Lower odds with Prehab  Lower odds with Rehab 
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FIGURE 17 Forest plot showing the results of meta-analysis of the effect of Prehab vs. Rehab on the odds of readmissions 
following colorectal surgery.
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The CHAMPS questionnaire was used in both studies to provide an indication of physical activity levels 
following surgery. Data were reported at 4 weeks post op by Carli et al.55 and 8 weeks post surgery by 
Gillis and colleagues.59 When pooling data from these studies, there was no overall difference in physical 
activity levels between those receiving Prehab versus those receiving Rehab (d = 0.07, 95% CI −0.25 to 
0.40; p > 0.05).

There were no further opportunities to meta-analyse outcomes in the three studies comparing Prehab 
with Rehab after colorectal surgery. Additional outcomes were explored relating to additional domains 
of the SF-36 by Gillis and colleagues, with no differences between groups (see Report Supplementary 
Material 4, Table 5.)

Summary of evidence from trials seeking to improve recovery from colorectal 
surgery
There were 14 comparisons from 12 studies evaluating interventions to improve the recovery of older 
adults undergoing elective colorectal surgery. Interventions were either ERP (n = 7 studies) or Prehab 
interventions (n = 5) compared to either usual care or, in the case of two Prehab studies, Rehab. There 
were a number of examples of studies providing incomplete data or offering medians and ranges, which 
are not recommended to be used to impute means and standard deviations, and thus there were limited 
opportunities to pool data from these studies.27

Where meta-analysis was possible, ERP studies were associated with a small reduction in LOS, without 
any influence on readmissions, and no effect on complications – despite a trend towards reduced 
complications. In terms of patient-reported outcomes, there was very poor reporting of outcomes that 
were purported to have been captured. There was also a heterogeneous array of outcomes across the 
available studies comparing ERP with TAU, such that only two studies measuring pain could be pooled. 
These showed no difference in pain between ERP and TAU groups. Despite this, a handful of analyses of 
PROMs in individual studies suggested that ERP was either associated with improved outcomes or was 
no worse than TAU. Only one study examined service utilisation by patients after discharge, finding no 
difference between groups.

When exploring the effect of Prehab on clinical outcomes, meta-analysis showed no effect on LOS, 
readmissions or complications compared to TAU or Rehab. The studies comparing Prehab with TAU 
offered few opportunities for meta-analysis. It was possible to pool data for markers of physical activity 
but no difference was observed between groups. One study reported an improvement in anxiety with 
Prehab, with another reporting increased fatigue following Prehab.

Three similar studies evaluated Prehab against Rehab, using similar outcomes and thus facilitating 
meta-analysis. While the anxiety and depression subscales of the HADS did not differ between groups in 
meta-analysis, there was evidence of an improvement in the Mental Component Summary of the SF-36 
with Prehab. The Physical Component Summary score did not differ between groups, however, nor did 
physical activity levels.

Overall, there were limited opportunities to perform meta-analysis, and usually this was with a low 
number of combined studies. The available evidence suggests that ERP may be associated with shorter 
LOS without detriment to other clinical outcomes, and may lead to some improvement in the patient 
experience. Prehab interventions did not have an influence on clinical outcomes but may have some 
positive impact on patient mental health. However, evidence is very limited and should be interpreted 
with caution.

Evidence from trials seeking to improve recovery from cardiac surgery
Six RCTs evaluated interventions to improve recovery from cardiac surgery.37,52,64,71–73,76 There 
were two Prehab interventions,52,71,72 two ERP interventions,37,73 one Rehab intervention64 and one 
discharge-planning intervention.76
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In the study by Arthur and colleagues, conducted in Canada, Prehab was compared to usual 
care.52 Prehab was associated with reduced LOS (d = −0.67, 95% CI −0.92 to −0.41; p < 0.001) and 
improvements in the physical component of the SF-36 (d = 0.39, 95% CI 0.13 to 0.66; p = 0.04). There 
were no differences in the mental, social, general health, pain, vitality or emotional subscales of the 
SF-36.

Two papers report on the study by Rief and colleagues, one including data for LOS71 and one reporting 
on PROMs.72 The trialled intervention was focused on managing patient expectations and developing 
psychological readiness for surgery. LOS was significantly shorter in the intervention group, associated 
with a large effect size (d = −2.52, 95% CI −3.12 to −1.92; p < 0.001). Readmissions and complications 
were similar between groups, although there was a near-statistically significant reduction in the odds of 
being readmitted in the intervention group (OR = 0.31, 95% CI 0.08 to 1.26; p = 0.09).

Rief and colleagues captured data for 10 PROMs, with results pointing to improvements in seven of 
these following the Prehab intervention. Scores for pain, disability, the SF-12 mental component, fitness 
for work, IPAQ-Physical Activity measure, cardiac anxiety, depression and personal control expectations 
on the Illness Perception Questionnaire were all improved and associated with large effect sizes in all 
instances (see Report Supplementary Material 4, Table 12 for details).72

The Dutch study by van der Peijl and colleagues evaluated a Rehab intervention, compared with usual 
care. There were no differences in LOS, activity or functional independence between groups.64

The two ERP trials evaluated very different approaches to improving recovery from cardiac surgery. 
Bennett et al. used a multimodal cerebral oximetry protocol, observing an improvement in LOS, with 
patients twice as likely to be discharged within 24 hours in the intervention group (OR = 2.14, 95% CI 
1.15 to 3.99; p = 0.02).37 There were also lower odds of patients experiencing worse functionality with 
the intervention (OR = 0.3, 95% CI 0.12 to 0.74; p = 0.01). Sadlonova and colleagues compared two 
active interventions with usual care, one of which was of interest to us – a combined psychological 
and multimedia intervention featuring bright-light therapy, noise reduction, music and virtual-reality 
headsets.73 The intervention led to a moderate reduction in LOS (d = −0.62, 95% CI −1.14 to −0.09; 
p = 0.02) but had no effect on HRQoL or self efficacy expectations.

The discharge-planning intervention evaluated by King and colleagues involved assessment of patients’ 
readiness for discharge and reacting as appropriate, with the potential to initiate the discharge process 
sooner.76 The intervention did not lead to a shorter length of stay, and there was no difference in the 
odds of being readmitted. While a survey revealed no difference in overall satisfaction, there was 
a statistically significantly lower overall health satisfaction score in the discharge-planning group 
(d = −0.72, 95% CI −1.36 to −0.08; p = 0.04).

Evidence from trials seeking to improve recovery from abdominal, pelvic, thoracic or 
upper abdominal surgery, or surgery to remove tumours at various sites

Evidence regarding abdominal surgery
Report Supplementary Material 4, Table 1 displays clinical outcome data from the two studies evaluating 
ERP interventions in older adults undergoing elective abdominal surgery, both comparing effectiveness 
versus usual care.81,87 After imputation, the standardised mean differences for LOS for these two studies 
were available for comparison. Meta-analysis of these two studies showed a large reduction in LOS 
with ERP interventions, when compared with usual care (d = −0.87, 95% CI −1.29 to −0.46; p < 0.05). 
Heterogeneity was not statistically significant for this effect (I2 = 36.6%, p > 0.05), indicating consistency 
between the two studies.

Other clinical outcomes that were not eligible for meta-analysis for these two studies were as follows. 
Kapritsou and colleagues reported a 61% reduction in risk of experiencing a complication in the ERP 
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group compared to TAU, but this difference was not statistically significant (OR = 0.39, 95% CI 0.14 to 
1.04; p > 0.05).81 Tagaki and colleagues saw a greater number of readmissions in the usual-care group 
although this difference was not statistically significant, and no deaths were reported in either group.87

Although both studies described collecting PROMs, only Tagaki and colleagues provided data in a format 
allowing the calculation of an effect size. The authors reported a moderate improvement in quality of 
life for patients in the ERP group compared to those receiving usual care (d = 0.52, 95% CI 0.06 to 0.98; 
p = 0.03); however, wide CIs suggest there is uncertainty in the true effect. Kapritsou and colleagues 
reported decreased postoperative pain in the ERP groups, and no differences in stress or emotional 
response between groups.81

Evidence regarding pelvic surgery
A single RCT was available which evaluated an intervention to improve recovery from pelvic surgery, 
and which collected data from PROMs.58 This pilot study compared ERP with usual care, but reported 
results as medians with ranges, therefore it was not possible to calculate effect sizes for between-
group differences. The authors reported that LOS was shorter and post-operative pain was lower 
with ERP.58 Readmissions, complications, quality of life and satisfaction were reported to be similar 
between groups.58

Evidence regarding thoracic surgery
One RCT compared Prehab with Rehab in patients undergoing thoracic surgery.57 The authors found 
that LOS was similar between groups; however, there were improvements in the physical component 
(d = 0.61, 95% CI 0.19 to 1.02; p < 0.01), mental component (d = 0.43, 95% CI 0.02 to 0.84; p = 0.04) and 
total score (d = 0.51, 95% CI 0.1 to 0.92; p = 0.02) of the SF-36 when patients received Prehab.57 There 
were no differences between groups when mental health, disease-specific quality of life and energy 
expenditure were assessed.57

Evidence regarding upper abdominal surgery
Three RCTs evaluated interventions to improve recovery following upper abdominal surgery.38,44,80 Two 
studies compared ERP with treatment as usual,44,80 and one evaluated Prehab compared to usual care.38 
Meta-analysis of the two studies evaluating ERP interventions showed that ERP was associated with 
a large reduction in LOS (d = −1.69, 95% CI −2.32 to −1.06, p < 0.001; see Figure 19A), while the odds 
of patients being readmitted following surgery was similar in both groups (OR = 0.61, 95% CI 0.27 to 
1.38, p > 0.05; see Figure 19B). In the study by Jones and colleagues, there were two readmissions in the 
intervention group, none in the usual care group, and with one death in each group.44 Quality of life was 
similar between groups in the study by Jones and colleagues, although no variance data were provided 
so we could not calculate an effect size.44 Pain, sadness, stress and optimism were similar between 
groups in the study by Kapritsou and colleagues.80

Complications
In the study comparing Prehab with usual care, both groups achieved similar scores for LOS, 
complications, readmissions, physical health, mental health and quality of life.38

Evidence regarding surgery to remove tumours at various sites
Two RCTs investigated interventions to improve recovery in patients undergoing surgery for tumour 
removal.61,62,74 One study evaluated an information booklet and diary,74 and the other a Prehab 
intervention.61,62 In the Prehab study, Hempenius and colleagues collected information on LOS, 
readmissions, complications, mortality, care dependency, the MMSE and SF-36, return to pre-operative 
living situation, and the level of care assistance required following discharge.61,62 Fewer patients in the 
experimental group were able to return to their preoperative living situation (11.8% fewer). There were 
no significant differences between groups for any other outcome.
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In the study evaluating the information booklet and diary, LOS was shorter in the experimental group 
(d = −0.22, 95% CI −0.38 to −0.07; p = 0.005), while complications, readmissions and health-related 
quality of life were similar between groups.74

Summary

Through extensive database and supplementary searches, we identified 125 studies pertinent to the 
research question: what is the impact of multicomponent interventions to enhance recovery and/
or reduce LOS for older adults admitted for planned procedures on PROMs and service utilisation? 
We took the pragmatic decision to prioritise RCTs from any high-income country, and studies of any 
includable design conducted in the UK. This allowed us to synthesise the top-level evidence, and that 
with most relevance to the UK setting. This led to full critical appraisal and synthesis of 49 studies, 
including seven non-RCTs from the UK.

The largest procedural categories were studies relating to LLA (n = 22 studies) and colorectal surgery 
(n = 12), and the most common intervention categories were enhanced recovery protocols (ERPs) 
(n = 28) and prehabilitation (Prehab) (n = 16). The evidence for LLA suggested that ERP interventions 
were associated with reduced LOS without detriment to other outcomes, and some minimal evidence 
that PROMs may also be improved. However, Prehab interventions had minimal effect on LOS, other 
clinical outcomes or PROMs.

NOTE: Weights are from random effects
analysis
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FIGURE 19 Forest plot showing the results of meta-analysis of the effect of ERP vs. TAU on LOS (A) and odds of 
readmission (B) after upper abdominal surgery.
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The evidence for colorectal surgery came from 12 RCTs, seven evaluating ERP interventions and five 
evaluating Prehab. Data were poorly reported, offering few opportunities to pool data, but there 
was potted evidence that ERP interventions were associated with small reductions in LOS and some 
improvement in PROMs. As with the evidence for LLA, Prehab interventions had minimal effect on 
outcomes compared to usual care.

The remaining evidence was characterised by small groups of two or three similar studies, which were 
narratively summarised. A handful of individual trials showed improvements across outcomes; however, 
there was not a substantial body of evidence to be able to recommend particular interventions related 
to particular categories of surgical procedures.

See Chapter 6 for further discussion of findings.
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Chapter 3 Experiences of patients, family/
carers and staff of multicomponent 
interventions to enhance recovery and/or 
reduce hospital stay

This chapter details the methods and findings from the systematic review of qualitative research, 
intended to answer research question 2: What are the experiences of patients receiving multi-

component interventions to enhance recovery and/or reduce LOS, their family and carers and staff 
involved with delivering care within these interventions?

For definitions of key terms in this chapter, please see List of abbreviations.

Methods

Identification of evidence

Search strategy
For the systematic review of qualitative studies, the same search terms for the quantitative search 
were used but we replaced the effectiveness study type filter with a qualitative study type filter. The 
qualitative study filter was adapted from the ‘Best Optimisation of Sensitivity and Specificity’ qualitative 
filter developed by Wong and colleagues, with adaptations to include additional qualitative terminology, 
specifically, indexing terms (e.g. Medical Subject Heading in MEDLINE) which were unavailable 
when Wong and colleagues developed the filter, and the free-text terms ‘focus group’, ‘perspective’, 
‘perception’, ‘themes’ and ‘thematic’.22

The search was developed by SB in conjunction with the review team and stakeholders using MEDLINE 
(via Ovid) and adapted for use in other databases. The selection of bibliographic databases was tailored 
for the identification of qualitative studies, noting that surveys and guidance recommend using 
MEDLINE and CINAHL,92,93 and that Embase is considered less useful.92 The full set of bibliographic 
databases searched included: MEDLINE ALL and HMIC (both via Ovid), AMED and CINAHL (both via 
EBSCO) and ProQuest Dissertations and Theses (via ProQuest). Searches were run in June 2021. As 
this review was not attempting to derive a precise measure of effectiveness based on all the relevant 
evidence (i.e. an aggregative synthesis), updated searches were not run. Due to the high quantity of data 
identified through initial searches, the identification of further studies was unlikely to significantly alter 
the main messages derived from the synthesis. The synthesis was based on a configurative approach, 
which is more interpretive and based on an appropriate sample. Bibliographic database search results 
were exported to EndNote 20 (Clarivate Analytics, Philadelphia, PA, USA) and de-duplicated using 
manual checking and the EndNote de-duplication tool.

Reference lists of all included studies were checked and forward citation searching was completed for 
all included studies (DC, DK) using the Science Citation Index (Web of Science, Clarivate Analytics) 
and Scopus (Elsevier). The results of forward citation searches were exported to EndNote 20, and 
reference-list checking was conducted using Microsoft Excel spreadsheets to document potentially 
useful studies thus identified. We further extended the supplementary searches to include checking the 
reference lists of topically similar systematic reviews identified by the searches. Evidence suggests this 
to be a potentially fruitful approach due to the imprecise use of terminology and poor-quality indexing 
of qualitative studies in bibliographic databases. Due to the high number of studies identified through 
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bibliographic database searches and supplementary searches, we did not search Google Scholar or 
relevant websites, which represented a deviation from the protocol.

Inclusion criteria
We included papers reporting primary qualitative research exploring experiences of, or attitudes 
towards, multicomponent interventions which aim to enhance recovery and/or reduce length of hospital 
stay of older adults following admission for a planned procedure. This included the views of patients, 
family, carers or health/social care staff. Further details of the definitions used to describe eligible 
populations and interventions can be found in Chapter 2.

Study selection
After completing a calibration exercise on a sample of articles (n = 100), the inclusion criteria were 
applied to the title and abstract of each article independently by two reviewers (DK, DC), with 
disagreements resolved through discussion or referral to a third reviewer as needed. Full texts were 
screened in the same way (DK, DC). The screening was supported by EndNote 20 (Clarivate Analytics, 
Philadelphia, PA, USA).

Data extraction
Summary data were extracted for all included studies by one reviewer (DK, DC) and checked by a 
second (DK, DC) using Microsoft Excel 365 (Microsoft Corporation, Redmond, WA, USA). These data 
included information on study author, date and aim, country, study focus, type of publication, study 
design, participants receiving the intervention and providing their views and the name and aim of the 
intervention received. Extracted data also included details on the type of data collected and qualitative 
analysis conducted, the quantity of data available for qualitative synthesis, and a summary of the themes 
reported within each article.

In a deviation from our protocol, we used these data to systematically prioritise a selection of studies for 
full data extraction, quality appraisal and synthesis. This decision was based on the number of included 
studies being higher than anticipated, and the need to maintain the quality of the synthesis to ensure 
the review was delivered within the time-period available. The number of studies representing the 
voices of families, carers and staff was much smaller than the number of studies representing the views 
of patients, hence all were included in the synthesis. Prioritisation of the studies exploring patient views 
was based initially on the quantity and richness of first- and second-order data available for synthesis. 
Further studies were then purposively sampled to include clinical procedures, interventions to reduce 
hospital LOS, and participant experiences under-represented in the prioritised studies.

First- and second-order construct data relevant to research question 2 were extracted from the results 
and discussion sections of each prioritised article by one reviewer (DK) using Microsoft Word 365 
(Microsoft Corporation, Redmond, WA, USA).

Quality appraisal
Quality appraisal was conducted alongside full data extraction, which included further detail regarding 
participant and intervention characteristics and study methods, and was undertaken by one reviewer 
and checked by a second (DK, DC) using Microsoft Excel. Quality appraisal was undertaken on the 
prioritised studies using an adapted version of the Wallace Checklist using the same method.94,95 See 
Appendix 3 for details of summary and full data extraction.

Synthesis
Descriptive data summarising characteristics of participants, interventions and study methodology were 
tabulated and described narratively.

Synthesis of the first- and second-order data representing experiences of patients, families, carers and/or  
staff followed the principles of meta-ethnography as outlined by Noblit and Hare (1998).96–98 This method 
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focuses on developing new interpretations, or third-order constructs, applicable across all included 
studies through reciprocal translation and refutation. This process requires the identification of patterns 
or common themes, with refutation requiring the explanation of any findings which contradict these.

The process of meta-ethnography applied to the studies included in this review is outlined below.

Familiarisation
All included studies were read and re-read so that reviewers could familiarise themselves with their 
content (DK, DC, LS). This process began during full-text screening and continued throughout data 
extraction and synthesis.

Determining how studies relate to one another
Summary descriptive data from all studies were tabulated, enabling comparisons to be made across 
included studies in terms of patient characteristics, who is being interviewed, intervention received, type 
of qualitative analysis, and quantity and quality of qualitative data available for synthesis. The summary 
of themes also allowed for early exploration of similarities across studies.

Reciprocal translation
First- and second-order construct data were extracted from the studies with a high quantity of 
interpretative data into a Microsoft Word document by one reviewer (DK), who developed a list of 
descriptive ideas and concepts seen within each study. These ideas were discussed and checked 
by other members of the review team (LS, DC). The lead reviewer (DK) then used this list to form 
a descriptive coding framework within NVIVO, which was used to conduct line-by-line coding of 
papers with high quantity of relevant data. The process of coding this subset of studies was divided 
between three reviewers (DK, LS, DC). The coding conducted in a sample of 12 studies was checked for 
consistency by a second reviewer (DK).

A process of purposive sampling was then conducted for the articles not yet entered into the synthesis.99 
This process was achieved through discussion amongst members of the review team (DK, DC, LS) and 
sought articles which provided experiences of:

•	 interventions or patient groups already represented in the quantitative systematic review but not yet 
included in the qualitative synthesis

•	 types of interventions or reasons for admission not yet seen
•	 participants groups whose views not yet seen
•	 themes, experiences, or ideas not yet seen.

The papers identified through purposive sampling were then coded using the existing coding framework 
by one reviewer (DK). The stages at which different papers were entered into the coding framework is 
summarised below in Table 4.

TABLE 4 Stage of inclusion for articles included within synthesis

Stage of synthesis Articles included 

1. Synthesis of articles with a large volume of interpretative findings N = 32100–129

2. �Purposive sampling: articles representing views of patient populations, interventions,  
or experiences not yet represented in synthesis

N = 590,130–133

3. Articles with lower quantity of descriptive data: not included in the synthesis N = 8134–141

N, number.
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Similar concepts and ideas were merged in an iterative process to form themes, with existing coding being 
checked where this process yielded new interpretations or ideas (DK). Conceptually similar themes were 
then grouped together to form overarching constructs (DK). Throughout this process, data which refuted 
or challenged developing themes were explored and considered within the evolving synthesis. The 
synthesis was discussed with members of the review team (MN, LS, DC, SF) throughout its development.

Creating a line of argument
A line-of-argument is a model or theory which aims to summarise the relationship between the 
overarching constructs and contributing themes generated through the synthesis and the concepts 
contained within these. Here it is intended to capture the experiences of patients, their families or carers 
and staff of interventions intended to reduce LOS. The line-of-argument was developed by one reviewer 
(DK) and refined through discussion with the review team, clinical stakeholders and the patient and 
public involvement (PPI) group.

The stages of meta-ethnography outlined above, whilst conducted in a linear fashion, overlapped with 
one another in an iterative process. For further information regarding how stakeholder and patient/
public involvement influenced this process, see Chapter 5.

Results

Study selection
A summary of the searching and screening process used to identify eligible articles is shown in the 
PRISMA diagram provided in Figure 20. Bibliographic database searches identified 6172 records. 
Following de-duplication, the title and abstracts of 4820 bibliographic database records were screened. 
Full texts were sought for 298 records; 263 of those were for records identified through bibliographic 
database searches and 32 identified via other sources. Eight records could not be retrieved, resulting 
in the full text of 287 records being screened. Two hundred and forty-four records were excluded 
for the reasons provided in Figure 20. Reasons for exclusion for each article are provided in Report 
Supplementary Material 1, Table 2. Forty-two studies (43 articles) were eligible for inclusion in this 
review.90,100–141

Study characteristics

Study overview: all included studies
Sixteen of the included studies were conducted within the UK,90,100,101,107,109,116,117,119,120,125,128,130,133–135,137 
eight studies (nine papers) were conducted in Denmark,103–105,123,124,126,132,136,141 five studies were 
conducted in Australia,112,113,118,121,139 three studies in Norway,114,138,140 two studies were conducted in 
Canada,107,129 two in Sweden,102,122 two in the Netherlands,127,131 two in the USA,108,111 with one study 
being conducted in Italy,110 and one in Finland.115

Enhanced recovery protocols (ERPs) were the most common intervention that participants were asked 
for their views or experiences on (n = 29 studies).90,100,102,103,105–110,113–116,118,120,122–128,130,132,133,136,139–141 Other 
interventions for which views were sought included Rehab programmes (n = 4),101,129,135,137 supported 
discharge (n = 2)131,138 and early discharge (n = 2).111,121 The following interventions were also each 
evaluated by one study: CGA,117 case management within a fast-track pathway,104 Prehab119 and staff 
mix,112 with one study not clearly defining their intervention.134

Participants providing their views included patients (n = 31 studies),90,100,102,108–110,113–116,119–128,130–141 
staff (n = 5),103,112,117,118,129 patients and staff (n = 2),101,107 carers (n = 3)104,105,111 and patients 
and carers (n = 1).106 Interviews were the most common method of data collection (n = 37 
studies);90,100–111,113,115–126,128,130–133,135–141 interviews were accompanied by observation in two studies.105,117 
Four studies collected data using focus groups112,114,127,134 and one study used interviews and focus 
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groups.129 Further summary details including methods of analysis, quantity of relevant data and summary 
of main themes for each of the included studies are provided in Appendix 3.

Below is a summary of the key characteristics of the studies prioritised for synthesis using 
meta-ethnography.

Participant characteristics
Thirty-four studies (35 papers) were prioritised for synthesis, including studies from the UK 
(n = 13),90,100,101,107,109,116,117,119,120,125,128,130,133 Denmark (n = 6),103–105,123,124,126,132 Australia (n = 3),112,113,121 
the Netherlands (n = 2),127,131 Canada (n = 2),106,129 the USA (n = 2),108,111 Sweden (n = 2),102,122 Finland 
(n = 1),115 Italy (n = 1)110 and Norway (n = 1).114 We prioritised all of the studies representing the views 
and experiences of staff (n = 7) and carers (n = 4) for synthesis using meta-ethnography.96–98 We also 
prioritised 25 studies which represented patient experiences.90,100–102,106–110,113–116,119–128,130,132,133 The total 
number of individuals who participated ranged from 5113 to 41.117 The most common reason for patient 
admission was total hip arthroplasty (THA) and/or total knee arthroplasty (TKA); nine studies included 
patients admitted for hip and/or knee replacement,102,103,105,112,115,116,123–125,127,129 six studies included 
patients admitted for THA,90,104,106,113,119,121 and two studies included patients admitted for unilateral knee 
arthroplasty (UKA).101,114 Seven studies focused on patients admitted for colorectal surgery,118,122,126,130–133 
with one study representing patients admitted for the following reasons: gynaecological cancer 
surgery,100 hysterectomy,120 lung cancer surgery,107 saracolpopexy,108 bowel surgery,109 pancreatic 
surgery,110 coronary artery bypass graft (CABG) surgery,111 cancer surgery117 and liver resection.128

Further details regarding the sample included in the prioritised studies, including mean age, percentage 
of female participants, ethnicity and socio-economic status and inclusion criteria, can be found in 
Appendix 3.

Intervention characteristics
Of the 34 studies (35 papers) prioritised for synthesis, the most common interventions participants 
received were fast-track, ERP or ERAS pathway (n = 26 studies),90,100,102,103,105–110,113–116,118,120–128,130,132,133 
or rehabilitation (n = 2).101,129 Single studies sought views on the following interventions: case 
management,104 CGA,117 early discharge,111 a perioperative care and ehealth programme,131 
prehabilitation119 (Orpen) and staff mix.112

Eight of these interventions were delivered alongside a comparator comprising usual care,90,101,104,106,108, 

128,131,132 key features of which included standard post-operative physiotherapy (n = 1),101 treatment as 
usual, case management and information (n = 1),104 usual care with placebo website (n = 1)131 and next 
day discharge (n = 2).106,108 Two studies sought the views of participants within the treatment as usual 
condition.106,133

Overall, interventions were poorly described, with 11 studies providing no, or minimal, description of the 
intervention received by participants.100,102,106,109,111,113,122,125–127,129 Two studies provided details regarding 
flexibility of delivery of the intervention,101,121 four studies made reference to staff receiving training to 
deliver the interventions,101,104,130,133 and four studies made clear reference to the use of an intervention 
manual.101,104,130,131 Information on adjuvant treatment was provided by four studies.107,108,131,132

Intervention recipients included patients alone (n = 20),90,100,101,103,108,110,112,115–121,128–133 patients 
and carers (n = 5),105–107,114,123,124 or family/carers alone (n = 1).104 Eight studies did not report this 
information.102,109,111,113,122,125–127

Interventions were predominantly received in hospital (n = 20),90,103–108,110–112,114,117,118,121,128–133 including 
one intervention delivered via a website/mobile phone application,131 and one delivered in a pre-op 
hospital ward.121 Seven studies reported the interventions had a pre-specified LOS,90,103,106,108,113,115,123,124  
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three studies reported that the intervention had no pre-specified LOS,112,117,132 with the remaining 
studies not reporting this information (n = 24).100–102,104,105,107,109–111,114,116,118–122,125–131,133

One intervention was delivered jointly in the hospital or community,116 and one delivered both 
at hospital and in the patient’s home.123,124 Ten studies did not report the location of intervention 
delivery,100,102,109,113,115,120,122,125,126 but it is reasonable to assume this was the hospital for eight of  
these.100,102,109,113,115,120,125,127 Two interventions were delivered in the patient’s home.101,119 Intervention 
characteristics for each study are reported in Appendix 3.

The majority of patients were discharged home, although this was not clearly stated in eight 
studies.102,108,113,114,121,123,124,126,128 Alternative discharge destinations included temporary rehabilitation 
centre prior to home (n = 1),111 home or inpatient rehab (n = 1),112 and home or temporary nursing home 
(n = 1).127 One study did not report this information.129

Interviews were the most common method of data collection (n = 29).90,100–111,113,115–126,128,130–133 
Interviews were accompanied by observation in two studies.105,117 Three studies collected data using 
focus groups,112,114,127 and one study used individual interviews and focus groups.129 Quantitative data 
were collected alongside qualitative data collection in seven studies.101,108,115,116,127,131,132 Further detail 
regarding the aims of each study, types of analysis used and recruitment method can be found in 
Appendix 3.

Quality appraisal
Of the 35 prioritised papers quality appraised using the Wallace checklist, the number of items 
on which papers scored positively ranged from eight (n = 2),106,117 to the maximum number of 14 
(n = 14),110,114,115,119,124 with the mode and medium being 12 (n = 10).90,103,105,108,109,116,126,128,130,131 The items 
of the checklist on which papers scored most positively were: clear reporting of the research question, 
appropriateness of study design, rigorous data collection, appropriate claims to generalisability, and 
addressing of ethical issues.

Thirty-four papers reported findings which were substantiated by the data, with only one paper rated as 
‘Can’t tell’.127 Thirty-three papers provided evidence that data analysis was rigorously conducted, with 
two papers awarded a ‘Can’t tell’ rating.111,127 An adequate description of context or setting was also 
provided by the majority of articles (n = 31), with only three articles scoring ‘No’,103,106,117 and one article 
rated as ‘Can’t tell’.125

Items of the Wallace checklist on which articles scored most poorly included the reporting of the 
theoretical or ideological perspective of the author. Only 14 papers were awarded a rating of ‘Yes’ for 
these two items.103–105,109–111,114,115,118,119,121,123,124,126 As a consequence, it was not possible to determine 
if the ideological perspective had influenced the study design, methods or findings for these papers. 
Interventions of interest were also poorly described across prioritised studied, with only 18 papers 
reporting this information.90,101,104,107,108,110,114–119,121,123,124,128,130,131 For the scores on individual items of the 
Wallace checklist for each paper, please see Appendix 5.

Qualitative synthesis
The translation of first- and second-order data across the 34 studies (35 articles) prioritised for the 
framework synthesis resulted in six overarching constructs:

•	 home as the preferred place for recovery;
•	 feeling safe;
•	 individualisation of a standardised programme;
•	 essential care at home;
•	 taking responsibility; and
•	 outcomes.
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A number of third-order themes related to each construct. Figure 21 details the line-of-argument 
synthesis, illustrating the relationship between the overarching constructs and the themes contained 
within them.

This section will first describe each of these constructs in turn, and the themes which relate to them, 
then describe the line of argument that suggests how they are related to one another. Appendix 4 
provides an overview of the themes which relate to each construct, and the articles contributing to each 
theme. Full details of the first- and second-order data which contribute towards each theme can be 
found in Report Supplementary Material 5.

Construct: home as the preferred environment for recovery
Data from 22 studies (23 articles)90,100,101,103,104,106,108,109,111,113,114,116,121–125,127,128,130,132,133 indicated that for 
the majority of patients, carers and staff in included studies, home was the preferred environment 
for recovery. This concept links to content from the other five constructs: for example, being at 
home means home care becomes essential (‘Essential care at home’), follow-up must be available and 
accessible for people to feel safe (‘Feeling safe’) and requires patients to be active in their care (‘Taking 
responsibility’). Home was a familiar environment in which to recover, promoting speed of recovery and 
helping patients conserve resources and access support. For those for whom home is not the preferred 
environment, or with concerns pre-discharge, discharge home increases feelings of vulnerability, as 
opposed to empowerment.

Home was the preferred environment for recovery for a number of reasons. Firstly, seven studies (seven 
articles)100,108,114,121,123,128,130 indicated recovery was felt to be easier in a more familiar place:

Feeling safe
Individualisation of a standardised
programme

• Meeting emotional & physical needs
• Increasing confidence & preparedness
    through information & planning
    in advance
• Appropriate, available, & accessible
    follow-up

• Being inside or outside the    
    programme
• Differing priorities

Essential care at home
• Caregivers as essential
• The direct, indirect, and
    other work of caregiving

Taking responsibility
• The active patient
• Staff skills – expertise vs.
    generalists
• Staff and service co-ordination

Home as the preferred environment for recovery 

Outcomes
• Masking the negative
• The right questions at the right time 

FIGURE 21 Line of argument.
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The all round business of being able to get and move more easily at home, I mean there is no doubt that I 
began to recover the minute I got home.

[Patient, gynaecological cancer surgery]100

Seven studies (seven articles) suggested that being at home could speed or enhance 
recovery.100,101,108,121,125,128,130 This could be through enhancing their feelings of control through taking 
charge of their own eating habits,108 or helping them feel more relaxed,100 or to sleep better.125 This 
is illustrated by one 69-year-old patient discharged home following uncomplicated laparoscopically 
assisted left hemi-colectomy:

I’m a firm believer of being at home rather than in the hospital purely because of the ability to do what I 
want rather than to be part of a routine.

(Patient, colorectal cancer surgery)130

Recovering at home also allowed patients to conserve their resources, as completing activities to 
promote recovery could be tiring. This is illustrated by a patient talking about their recovery knee 
arthroplasty surgery:

I would have had to ask people to take me … and they’ve got to wait around …. It’s exhausting doing those 
exercises … and then having to sit in the car … sitting in that car is exhausting when you got a bad knee.

(Patient, knee arthroplasty)101

The above quote also illustrates how reliant patients can be on others for support post-discharge (see 
construct: ‘Essential care at home’). First- and second-order construct data from four studies (four articles) 
suggested that being at home could provide more social support, which was thought to enhance or aid 
recovery.101,121,125,128 This is illustrated by a quote from patient who had undergone an open liver resection:

I have a very caring wife which makes a big difference I think.
(Patient, liver resection surgery)128

Second-order data from six studies suggested that, for some patients, being at home could 
psychologically signal recovery.100,109,121,125,128,133 For example, Vandrevala et al. (2016)128 suggested that 
early discharge in particular ‘sent a powerful message to patients that they were on the path to recovery’ 
because they were at home, not in a hospital ward.

Home also provided a more restful recovery environment. First- and second-order data from 12 studies 
(12 articles) indicated that the risk of catching infections, noise leading to lack of sleep, lack of choices, 
and lack of privacy within the hospital environment also contributed to patients’ desire to recover at 
home:102,103,106,108,110,114,116,121,125,128,130,133

I was happy …. Firstly, it is nice to get back home. You always recover quicker at home. Secondly, rightly or 
wrongly hospital is a fairly dangerous place to be if you are going to catch anything.

(Patient, colorectal cancer surgery)130

However, data from seven studies (seven articles) showed that patient (and carer) preference for 
recovering at home was contingent on patients feeling well and feeling safe (see construct: ‘Feeling 
safe’).106,108,109,113,128,130 Where these needs weren’t met, they preferred a longer hospital stay. For 
example, this patient discusses how they would prefer to stay in hospital where they felt safe because 
they could immediately access medical care if needed:

… like in hospital I feel safe because I know I just have to ring a buzzer and someone will be there. At home 
it’s not going to be like that ….

(Patient, THA)113
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As discussed further within the theme ‘Appropriate, available and accessible follow-up’, first- and 
second-order data from seven studies (seven articles) indicated some patients worried about going 
home in case there was a problem, or found it difficult to be at home when there was a problem and 
they did not know where or how to get help.106,108,109,113,128,130 This wasn’t just an issue for more serious or 
life-threatening complications. Blazeby et al.130 suggested that even minor complications made patients 
feel more worried at home. Worry about potential complications is illustrated by one patient who 
voluntarily elected for a longer hospital stay:

That was my choice [...] I could have gone home, but at 70 years old, I just thought it might be a good 
thing to choose [to stay].

(Patient, sacrocolpopexy)108

However, not all patients who experienced complications wanted to return to hospital, with Hovik et al. 
(2018)114 describing how some patients wanted to stay at home despite dealing with adverse events 
such as severe nausea or high blood pressure. This indicates a need for personalised care as different 
patients may need different levels of support with complications at home, for example anxious patients 
may need more support and a named person they can contact with concerns, whereas others may need 
staff to contact them to ensure their health needs are being best met at home. These issues will be 
further discussed in the constructs ‘Individualisation of a standardised programme’ and ‘Feeling safe’.

Construct summary: home preferred place for recovery
This construct illustrates how, for some patients, home can provide a safe and familiar environment 
which promotes recovery through enhancing feelings of control and increasing access to required 
support. However, discharge home also contributed towards feelings of vulnerability in patients, 
with some preferring to recover in hospital if their needs for security and support at home were not 
addressed. This construct links with all others developed in this analysis, so the idea of ‘home as 
preferred’ will be interwoven in the descriptions of other constructs.

Construct: feeling safe
Thirty-three studies (34 articles) provided data illustrating how the feeling of safety was very important 
to both patients and carers, regardless of whether they were judged physically or medically to be safe, 
especially with regard to discharge.90,100–116,118–133 Three themes contributed to this construct: ‘Meeting 
emotional and physical needs’, ‘Increasing confidence and preparedness through information and pre-op 
care’ and ‘Follow-up appropriate, available and accessible’. These themes detail different elements which 
may influence feelings of safety for patients and/or carers. Alongside these issues, the structure of the 
programme could be comforting or reassuring, and assist with feelings of safety.104,108,110,128 However, 
some found the plan too rigid, which made them feel unsafe due to their individual needs not being met. 
This will be discussed further in the construct ‘Individualisation of a standardised programme’.

Theme: meeting emotional and physical needs
Twenty-three studies (23 articles) highlighted that meeting patients’ (and carers’) emotional 
and physical needs was linked to their feelings of safety and their overall experience of the 
programme.90,100,101,105,107–111,113,114,116,119,120,124–126,128,130,133

First- and second-order data from five studies (five articles) explored how meeting emotional needs not 
only helped patients and carers feel safe, but also supported the delivery of intervention components 
which aimed to promote physical recovery.100,102,112,113,120 Phillips et al.120 described how patients did not 
necessarily want to mobilise, but did so with encouragement from staff, with one patient from the study 
discussing how this physical activity had a psychological component:

Yeah, I think a lot of it though is mental, in your own mind, that right, I’m going to do this.
(Patient, non-cancer gynaecological surgery)120
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This suggests appropriate support can increase patient confidence and overcome feelings of 
vulnerability, and that physical and emotional health cannot be considered in isolation from one another. 
This idea is explored in other themes within this construct and in the ‘Taking responsibility’ construct. 
The below quote from an advanced nurse practitioner highlights the importance that patients place on 
emotional support when giving feedback about their intervention:

Patients … who’ve been through the SOLACE project, they couldn’t say nicer things … The difference it’s 
made …. Not just physically but the social and psychological support that becomes part of it … I think 
that’s clearly been a great help to a lot of people.

(Advanced nurse practitioner, lung cancer surgery)107

First- and second-order data from four studies (four articles) suggested the extent to which patients felt 
their emotional needs, such as a feeling of being cared for, safety, or general wellbeing, had been met by 
interventions varied.107,108,116,126 Evans et al. (2021)108 described that the ERP felt rushed to some patients 
and ‘wasn’t perceived as an advance in care, but as an absence of care’, which is also illustrated by the 
quote below from a patient from Thomsen et al.:126

There was no room for questions and one is also a bit fearful. I don’t just need general information or that 
the doctor gives his specific message. I also need to be asked: how are you feeling.

(Patient, colorectal cancer surgery)126

The above quote suggests that, in order to support emotional needs, the intervention needs to 
be paced according to the needs of the patients and give them an opportunity to ask questions. 
Meeting emotional needs is therefore also linked to the theme of ‘Increasing confidence and 
preparedness through information and planning in advance’ within this construct, and the construct of 
‘Individualisation of a standardised programme’.

While some patients felt their emotional needs were met, data from three studies (three articles) 
suggested patients could mask negative experiences, such as feeling their needs were not met, in their 
initial feedback (see construct: ‘Outcomes’).90,109,125 All the patients on an accelerated discharge pathway 
following THA in the study conducted by Hunt et al. (2009)90 had criticisms regarding feeling overlooked 
by staff or uninformed, which they also tried to justify, a problem which was echoed by patients in 
Fecher-Jones et al.’s study:109

I suppose really the nurses have their own lives to lead and then they often, you think they’re neglecting 
me you know, I wish they’d come and do something.

(Patient, THA)90

I know they were ever so busy, they did plenty medically, but little things, you know, for comfort, they 
didn’t.

(Patient, colonic resection surgery)109

The second quote also suggests that staff may find it difficult to identify when patients are struggling 
(and provide appropriate support) when their workloads are high and they do not have time to check in 
with them in this way.

Sixteen (16 articles) indicated how a good relationship with medical staff did make a difference in 
whether patients or carers felt cared for emotionally as well as physically.90,100–102,104,105,107,109,110, 

113,114,116,120,124,125,133 At times this was merely knowing who it was that would be medically caring for them, 
suggesting some basic familiarity with staff could contribute to feeling safe. This is illustrated by the 
below quote from a LLA patient:
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When the doctors gave information I became more confident, just to put faces to some of the staff ....
(Patient, LLA)124

Alternatively, data from four studies (four articles) suggest patients and/or carers found it beneficial 
having a specific staff member they could build a strong relationship with, like a co-ordinator.101,104,107,113 
This concept relates to those discussed within the theme of ‘Appropriate, available and accessible 
follow-up’, as patients knew who to contact when they had concerns:

And she always said that if you have any problems just call me, right? And that has been very comforting. I 
will admit to that. We are not spring chickens any more.

(Carer, spouse of THA patient)104

However, data from six studies suggested it was not the member of staff’s seniority or particular role in 
the team which was of importance, but their ability to empathise, listen and connect to the patients and/
or carers.101,104,107,113,120,133

He’s [not a physiotherapist] bless him … but he’s also had injuries himself so he knows, he knows what it’s 
like to have a lot of pain … he’s an extraordinarily empathetic young man.

(Patient, knee arthroplasty)101

Theme: increasing confidence and preparedness through information and 
planning in advance
Data from 28 studies (29 articles) support this theme.90,100,102–108,110–116,118–120,122–126,128,129,131–133 Below, the 
importance of pre-op care and provision of accessible and timely information is that it helps patients 
and carers to feel more confident and better prepared, and aligns their expectations with medical 
expectations. This theme also discusses the role of consistency and format of information, and discharge 
planning in supporting patients and carers to feel safe.

First- and second-order construct data from 13 studies (13 articles) highlighted how clear information 
helped patients and/or carers to feel more confident about the approaching procedure, and could 
reduce anxiety, linking to the idea of feeling safe.100,102,105,108,110–112,114,116,119,122,124,129 This is illustrated by 
patients describing their experiences of receiving information before sacrocolpopexy surgery:

Patient 1: They made [patient instructions] clear orally as well as in the written directions …. So, I felt very 
comfortable going into the surgery.
Patient 2: I did not feel tense, I did not dread, I was not afraid.

(Patients, sacrocolpopexy surgery)108

Here, one patient indicates their appreciation for repeated information in different formats. Clear 
information was not only about managing the patient’s feelings of safety and confidence, but also to 
ensure they understood why they needed to do certain tasks, which meant they may be more likely to 
do them. This is illustrated by one female patient who was unclear as to why certain parts of her care 
plan were in place:

Ummm. [clicks her tongue] You see, the drinks, I don’t quite know what they do, to you. Are they full 
of proteins?

(Patient, non-cancer gynaecological surgery)120

The above quote indicates how lack of understanding could prevent patients from fully engaging with 
their recovery plan and being ‘active’ in their recovery (see theme; ‘Active patient’). In contrast, the 
patient in the below quote had been informed clearly about early mobilisation, and was prepared to get 
up and walk:



DOI: 10.3310/GHTY5117� Health and Social Care Delivery Research 2023 Vol. 11 No. 23

Copyright © 2023 Kinsey et al. This work was produced by Kinsey et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.  
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction 
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the title, original 
author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

67

The fact that I knew what I was going to have to do when I came round. I knew I was going to have to get 
up … I knew that I had to get up and walk. The preparation is good.

(Patient, gynaecological cancer surgery)100

Connected to being an ‘active patient’, shared decision-making between staff and patients was difficult 
for patients without access to consistent and adequate information.116,123,125 For example, this patient 
in Strickland et al.’s 125 study did not have enough information on what options were available, and 
subsequently was unable to make informed choices:

I was asking for something I couldn’t have.
(Patient, LLA)125

Being informed could also help with worries about whether a particular symptom was ‘normal’ when 
recovering at home, which will be discussed further in the theme: ‘Appropriate, available and accessible 
follow-up’.

Overall, data from four studies (four articles) suggest that the level of information provided impacted 
confidence or feelings of safety post-discharge.102,114,116,122 For example, whilst Berg et al. (2019)102 
described most patients as accepting of discharge due to having clear information during the pre-
operative phase, Samuelsson et al. (2018)122 reported that some patients had concerns about the 
post-discharge phase as they felt ill-prepared.

Patients and carers from 10 studies highlighted how missing information was a particular issue for the 
post-discharge phase, and linked with the availability of follow-up.90,102,104–106,111,116,126,132,133 One caregiver 
discussed the impact a lack of appropriate information can have on patients ability to manage their pain 
post discharge:

The meds, too … no one told us to make sure we take [them] …and he got really in hot water [not taking 
enough], so the pain came back full force, and it took longer to get it down again.

(Carer for THA patient)106

The work of carers supporting the patient at home was made more difficult when they could not get 
access to the information they needed to perform their home caring role, which was also echoed by 
our PPI group. For example, one carer in Berthelsen et al.’s (2017)104 study was described as having 
difficulties changing the patient’s dressing at home as she was not given enough information prior to 
discharge. Patients also felt this concern for those caring for them, as illustrated by the patient who had 
undergone hip replacement in the quote below from Hunt et al.’s (2009) study:

If you could spend a half day with us and this is what we’re going to show you what you’ll be able to … 
what you’ll have to do after … at least the carer would know exactly what’s going to happen.

[Patient, THR]90

Six studies suggested inconsistency of information between different staff members impacted patient 
confidence:105,113,116,124,126,133

… whether or not your pillow is under your knees or not at night, whether your legs should be apart or not. 
… because it’s your hip and your future and your recovery, I found those sort of things a bit unnerving.

[Patient, THR]113

The same patient in Heine et al.’s (2004) study said that it did not matter if the inconsistency was 
regarding a more minor matter, suggesting that care must be taken to ensure all aspects of information 
are consistent:
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It’s often the small things that unravel the most. I’m inclined to agree with that.
(Patient, THR)113

First- and second-order data from four studies (five articles) discussed how having too much 
information, or the right information in the wrong format, could be difficult for patients or carers to 
handle.105,120,123,124,133 For example, Phillips et al.120 discuss one gynaecological surgery patient who 
particularly struggled with pain and linked her pain to difficulty with recalling the amount of information 
she was given:

… after I had some lunch I remembered that … I was told … to start off with water and liquids and I didn’t 
…. So I knew at that point I was in … that I’d done something wrong …. So I started to have some pain.

(Patient, non-cancer gynaecological surgery)120

However, the amount of information desired varied between patients, linking to the idea of needing to 
individualise care, as illustrated by two quotes from different patients in the same study below:100,102

I’m that kind of person, so that if they hadn’t given me I would have forced them to give me … I want to be 
prepared for what they’re going to do … I want to know about the details. (Patient 1)
In fact I want to know as little as possible about the procedure. No, I’m not really so fond of these kinds of 
operations. (Patient 2)

(Patients, LLA)102

The information needed to be tailored to the individual patient or carer, with adequate time or 
opportunity for questions.115,119,122–124,133 Some found written information useful as a resource to refer 
back to,108,113–116,119,120,122,131 whereas others valued verbal instruction.108,116,119,133

Patients from 11 studies (12 papers) indicated the timing of the information also impacted their 
ability to remember it, with some pre-op information classes too distant from the procedure 
itself, and some post-op information given to the patient when they were still affected by 
analgesia.100,106,113,114,116,119,120,122–126 This is highlighted by a patient who had a longer wait between the 
pre-op information clinic and her procedure, and then struggled to remember instructions for the post-
operative exercises she had been given:

I can’t remember [when the hip school was] because of the delay. That’s really why I’ve forgotten some of 
the exercises really.

(Patient, LLA)116

Data from 12 studies (13 articles) indicated that an advance plan made pre-operatively or prior to 
discharge could enhance feelings of safety.100,102,104,106,113,116,118,119,121,123,124,129,133 Firstly, prehab or a 
pre-op visit at home helped prepare patients for their procedure and the recovery period post-disch
arge.100,102,103,116,118,119,124,129,133 This pre-operative planning and thinking through could help to identify 
potential issues in advance and support patients to feel more confident that they know what they 
practically needed to do:

I was confident about coming out of hospital because I had actually walked through in my mind at the 
home visit … issues that hadn’t been in my mind at all … and wouldn’t have come to mind until 3 days 
after the op.

(Patient, THR)119

Pre-op care was important in terms of the patient gaining realistic expectations of their recovery, which 
could impact experience of pain (see theme: ‘The active patient’). This is illustrated by one caregiver of a 
patient admitted for total hip arthroplasty, who explains how they had both under-estimated the degree 
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of post-surgical pain, which also points to the importance of realistic expectations helping patients and 
carers to plan:

Yeah, [the pain] was a little bit more … than I thought, because everyone said ‘Oh, the surgery is perfect, it 
goes great, you will be up and at ’em in no time flat’, but it’s still surgery, so it wasn’t that ….

(Carer, THR)106

Similarly, four studies discussed how advance planning could help patients and carers and feel 
more prepared for discharge.113,119,121,123 This is important given that patients (and carers) needed to 
feel prepared for discharge.100,113,119,121,123 For example, Specht et al. (2018)123 describe how patient 
confidence in going home was linked to ‘being involved and the feeling of control in the discharge 
planning process’.

Patients did not feel prepared when they felt rushed or their emotional needs were not met, linking with 
the idea that both physical and emotional needs need to be considered:

The discharge, it went fast … it was messy … I was not sure about the pills … but they also were very busy 
at that time.

(Patient, LLA)123

As discussed previously, consistent and adequate information was important for patient and carer 
confidence about post-discharge recovery, but it was also important for confidence in the discharge 
process itself. The below quote from a patient in Strickland et al.’s (2018) study highlights not only 
the potential confusion for patients, but also the need for co-ordination between staff members and 
services (discussed in more detail in the construct ‘Taking responsibility’).

The surgeons tell you, you can come out the next day, the nursing staff say you are not ready to go home 
and you can’t go home till the physios say … so everybody you speak to tells you a different story.

(Patient, LLA)125

In addition to the importance of patients (and carers) feeling prepared for discharge, there was 
also a need to consider the patient’s home circumstances when planning discharge (see construct 
‘Individualisation of a standardised programme’). For example, Hovik et al. 114 described how those 
living alone had to prepare their homes and support mechanisms for the recovery period in advance 
of hospitalisation.

Seven studies highlighted how carers needed to be involved in discharge and its planning to that 
they could effectively support the patient at home.90,104–106,111,119,124 As will be discussed further in the 
‘Essential care at home’ construct, if carers are required to support the patient in their recovery, then 
they need the information and support to do so:

I wasn’t there when [the physiotherapist was] there …. When we got home, he’s in his walker, there was a 
bit of confusion … like, put this leg first, well, what did [the physiotherapist] say?

(Carer, LLA)106

Consistency of information was important to patients, as inconsistency could make them feel 
more vulnerable (which is also linked to the need for service co-ordination). The format of this 
information could also impact understanding and memory, and it was also important to consider the 
needs of family carers. Planning discharge, providing information about expectations and available 
services, and involving carers as relevant, helps patients and carers to feel safe and less worried 
about discharge.
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Theme: appropriate, available and accessible follow-up
Thirty studies (30 articles) contributed to this theme, which discusses how accessible and available 
follow-up care helped patients and carers to feel more safe and secure, even if they did not need to 
use it.90,100–109,111,113–116,118–123,125–132 The difficulties in accessing follow-up, including not knowing whom 
to contact for particular difficulties or how, are also explored and support content within the ‘Staff and 
service co-ordination’ theme. Accessible and available follow-up was one of the key issues described by 
members of our PPI group.

Eighteen studies highlighted that patients really valued follow-up care, and that it was 
reassuring.90,100,102–104,106–108,113–116,123,125,126,128,130,131

I … even just a little follow-up on it all makes you feel a lot better.
(Patient, colorectal cancer surgery)126

Four studies (four articles)109,113,119,129 particularly highlighted that this follow-up by hospital or primary 
carer services was even more important when patients did not have home carers, which is also 
supported by the idea that having a carer at home is essential for patients (as described in greater depth 
in the construct ‘Essential care at home’). One patient highlighted how the death of family and friends 
had left her isolated:

I’ve got no-one else, no-one. My friends have died, all my friends are gone. I had some lovely friends but 
they’re all gone. That’s the trouble isn’t it and my brother has gone who would have helped.

(Patient, THR)119

As well as follow-up care being available to patients, nine studies indicated that patients found having 
follow-up care booked prior to discharge helped them to feel safe:90,100,103,104,113,116,123,125,126

I didn’t want to sort of be a nuisance … [and ring them], and I was a bit worried that what would happen 
just in case they were any problems … it was nice to know [nurse] was going to call on Monday.

(Patient, gynaecological cancer surgery)100

The above quote also highlights how some patients or carers did not want to bother busy healthcare 
staff, or did not know when a particular symptom met the threshold of needing to call so did not call 
when needed.100,105,106,109,126,132 Given that some are reluctant to contact of their own accord, a proactive 
approach by the hospital would give patients permission to voice their concerns.

… I didn’t think that it was anything worth calling about. Now I remember the nurse telling me, don’t call if 
you have a swollen finger. Then I thought, is a bladder infection worth calling about? I just waited until … 
[outpatient appointment].

(Patient discharged following colonic cancer surgery)132

Even though they said ‘you can call us’, I didn’t, because I felt that by calling on a Tuesday morning I would 
disturb their work.

(Patient discharged following colorectal cancer surgery)126

However, if hospitals offer a follow-up service, they must follow-through on this, as Archer et al.100 
describe in interpretation of their findings – patients may be relying on that follow-up to discuss 
difficulties or ask questions, and not receiving an expected service could lead to a negative experience.

Nine studies (nine articles) highlighted patient worries about difficulties in accessing follow-up care once 
discharged.101,107,108,111,115,116,118,128,130 One example of this was practical concerns such as living alone or far 
from the hospital:



DOI: 10.3310/GHTY5117� Health and Social Care Delivery Research 2023 Vol. 11 No. 23

Copyright © 2023 Kinsey et al. This work was produced by Kinsey et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.  
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction 
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the title, original 
author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

71

I told them I might need to stay at least one night … because we live so far out and I needed to be [at the 
hospital] because I did not know if I was going to react again to this medication.

(Patient, sacrocolpopexy)108

Here the patient indicates that she was involved in the process of deciding when she should go home. 
Thirteen studies indicated that some of the concerns experienced by patients and carers prior to 
discharge were well-founded, as the availability or accessibility of follow-up care could vary, even where 
it was part of a programme or intervention.90,101,107,111,114–116,118,119,122,126,129,130 For example, Hovik et al.114 
described how a patient who lived alone had difficulty booking follow-up physiotherapy despite being 
told this was available. The accessibility of follow-up care could be a particular problem for those who 
were not able to travel to a service for support, as illustrated by the quote from a surgeon in Westby 
et al.’s study below:

The other thing that’s non-existent for the most part is home physical therapy for … the patient who 
is unable to get transportation somewhere or has social issues that would preclude them from [getting 
there]. Those patients fall through the cracks ….

(Staff, surgeon, LLA)129

A lack of easily accessible follow-up care was also especially difficult when dealing with complications or 
unexpected symptoms at home (see theme ‘The active patient’), as illustrated by a patient who had been 
discharged following total hip arthroplasty:

The first [episode] was that night and [the second] the next morning … it scared both of us … I did not 
know what to do, they said to call the hospital, but you still don’t know, because I hadn’t read anything 
about fainting ….

(Patient, THA)106

Seven studies (seven articles) highlighted how patients and/or carers did not always know whom or what 
service to contact for support after discharge, though this did vary between studies, dependent on the 
intervention:101,111,115,116,122,126,130

It seemed to me that once you get home you felt a bit out on a limb when you tried to get back in …. This 
the problem. I mean you don’t really know exactly who you’ve got to contact.

(Patient, colorectal cancer surgery)130

No regrets about getting home because you could always ring physiotherapy and if there’s any issue you 
know drop in.

(Patient, LLA)125

Data from eight studies (eight articles) indicated that patients and carers appreciated having access to 
someone to whom they could ask questions or share concerns.90,100,102–104,107,115,125 This was particularly 
the case when the patients or carers had a named service co-ordinator, which will be discussed further 
in the theme ‘Staff and service co-ordination’. This was illustrated by a study by Berthelsen et al.,104 who 
specifically examined the provision of a case manager, and found carers highlighted the opportunity to 
telephone the manager to talk or ask questions as the most important element of the programme.

First- and second-order construct data from five studies (five articles) discussed how some patients also 
found it harder to measure their progress or self-motivate without some guidance through follow-up, 
and appreciated explicit goals or guidance which they could measure themselves against:102,113,116,123,131

Sometimes when I’m depressed, I think that there’s something wrong with me … perhaps one needs to 
have small goals … so that you see that things are going in the right direction, am I too slow or too fast ….

(Patient, LLA)102
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But that [activity tracker] does stimulate you at the end of the day, to see where I am and oh tomorrow I 
have to do a bit more.

(Patient, colorectal cancer surgery)131

Construct summary: feeling safe
This construct explores the different factors which support patients and carers to feel safe throughout 
the hospital stay and following hospital discharge. The needs of both patients and carers need to 
be viewed holistically, with pre-op assessments, discharge planning and provision of information 
individually tailored to consider their emotional and physical needs. This can help increase patient and 
carer confidence by allowing them to put a post-discharge plan in place, reassuring them they have 
the skills and support they need to cope once they leave hospital. Follow-up care was essential for 
both patients and carers after hospital discharge. Both patients and carers found the opportunity to 
ask questions reassuring and valued being asked how they were feeling. Follow-up care also allowed 
medical concerns to be identified and/or addressed. Feeling safe may promote patient recovery through 
increasing patient and carer confidence at returning home and enabling carers to provide the support 
required for patients to recover at home, thus reducing the stress associated with this transition.

Construct: individualisation of a standardised programme
Thirty-one studies (32 articles) contributed to this construct,90,100,102–108,110–119,121–133 which consisted of 
two themes: ‘Being inside or outside the programme’ and ‘differing priorities’. Programmes generally 
have a structure or pathway, and some patients find comfort in the structured, predictable nature of the 
intervention. However, not all patients could fit within the pathway, due to experiencing complications 
or having needs the programme components could not adapt to. Additionally, staff could struggle to 
individualise care within the prescribed structure of the programme and organisational, staff and patient 
priorities were not always aligned, which could cause difficulties. See Report Supplementary Material 5, 
Table 4 for a summary of articles contributing to each theme.

Theme: being inside or outside the programme
Twenty studies (20 articles) explored how patients whose needs were met within the programme 
and could meet the standardised timeframes can have very different experiences and perceptions 
to those who are unable to, for example due to developing complications or lacking support at 
home.90,102,103,107,108,110,114–118,121,122,128–131,133 This theme also explores issues related to comorbidities and 
complications, and weekend care.

Second-order data from two studies describe their respective patient participants as having contrasting 
experiences due to their individual circumstances.108,110 Galli et al. (2015) highlighted that patients 
following a protocolised programme perceived they were ‘inside the right path’ whilst those who were 
unable to participate fully in an intervention due to more complex needs saw themselves as ‘outside’ 
the programme.110

For some patients and carers, the nature of the programme being structured could be comforting or 
reassuring. For example, Evans et al.108 noted that patients reported the ERP gave them a ‘sense of 
continuous care’ as it covered their full ‘journey’ from pre-op to post-op recovery at home, and that this 
made their experience more personalised, with one of their participants stating:

… you know, it just feels like, more like, there is care out there ….
(Patient, sacrocolpopexy)108

However, not all patients had this experience. Some patients were ‘outside’ the programme,110 in that 
they could not follow the protocol or pathway. First- and second-order data from nine studies suggested 
that comorbidities and/or complications were the most common reason for patients being ‘outside’ the 
programme.103,108,110,117,118,121,122,128,130
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Patients could feel discouraged or worried if they were not meeting the standardised milestones, or saw 
other patients meeting them more easily.103,110,116,128 One patient discharged following liver resection 
surgery described her anxiety about not meeting expected milestones in her recovery:

The only problem with that (milestone) of course is if that doesn’t happen, because then you can get 
anxious because you’re thinking … if I didn’t match up to it I could feel myself thinking, oh maybe there’s 
something wrong.

(Patient, liver-resection surgery)128

Whether a patient experienced complications impacted whether they wanted a longer hospital LOS. 
Evans et al.108 interviewed patients who had been discharged on the same day as their procedure, and 
those who had chosen to stay overnight, and found that those who felt more confident about their 
health were happier to be discharged sooner:

I was ready to come home … I knew my blood sugar had come back down to a normal level, so I was fine 
and felt very comfortable.

(Patient, sacrocolpopexy)108

I was really very thankful … they let me stay … I know part of the reason for that was they wanted to 
watch my creatinine level. But … they [also] had to treat [my blood sugar] with insulin … if I was home, I 
would not have … known.

(Patient, sacrocolpopexy)108

The above quote also indicates how having comorbidities could complicate the home recovery process, 
making it more challenging for home carers, or making patients feel more vulnerable. One patient 
described, in the below quote, how having comorbidities made the home recovery process more 
challenging. She had also discussed her partner (carer) having health issues which meant he was unable 
to support her as needed.

It was difficult the first few weeks … you felt you had nobody to help you, you were just on your own … 
in my case having [spinal-stenosis] as well … for three nights I couldn’t … get in and out of bed, just sat in 
the chair.

(Patient, THR)121

The above quote also suggests that the need for home support is vital (further in the theme ‘Essential 
care at home’), particularly given that this patient group may be more likely to have comorbidities, 
complications, or frailty.6,9–16

First- and second-order data from three studies (three papers) suggested that having a procedure, or 
being discharged, around the weekend was another key reason for being ‘outside’ the programme, 
due to less availability of services both within the hospital and in the community post-discharge at the 
weekend.111,112,118 Although only represented within a few studies, our PPI group highlighted it as a 
key difficulty.

Two of the studies112,118 highlighted that when patients had an operation on a Friday, their discharge 
could be delayed not because of complications, but simply because the required teams were not 
working over the weekend so the next step of their pathway could not be completed. Staff members 
from one of these studies112 discussed lower staffing levels over the weekend meaning they had to 
spend less time with each patient, prioritising those who would be sooner discharged:

So … they missed two full days of seeing a stoma therapy nurse and then on Monday … they should be 
getting out, whereas they haven’t even met the stoma therapy nurse.

(Staff, colorectal surgery)118
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On weekends, we have less staffing for the same number of patients. The exact quantity is slightly 
different for different professions. And the way we normally prioritise is dependent on whether they (the 
patients) are going to go home over the weekend.

(Staff, occupational therapist, LLA)112

Patients and carers could struggle to access or arrange timely follow-up care when discharged on a 
Friday or at the weekend. Planned discharge on a Monday could also be challenging, as patients and 
carers could not contact community services on a weekend to make arrangements. The following quote 
from a carer illustrates the difficulty of trying to make arrangements with post-discharge services at 
the weekend:

… 3 o’clock on Friday that I get this bombshell of ‘find someplace’ … they wanted her out on Monday … 
so I made some telephone calls and went on Saturday … of course nothing could be done until Monday 
because the people had the weekend off.

(Carer of patient discharged following CABG)111

As suggested in the availability of follow-up theme, there could be variation in the availability 
of community services, regardless of when the patient was discharged (supported by 13 
studies).90,101,107,111,114–116,118,119,122,126,129,130 Where a patient did not have access to, for example, community 
physiotherapy which was part of the standardised plan, it could delay discharge or make the recovery 
process at home more challenging. This was discussed by staff in Lyon et al.,118 who cared for patients 
admitted for colorectal surgery within an ERP programme, and commented on how it was difficult to 
arrange follow-up care for patients in more rural parts of Australia and that this could delay discharge.

Data from nine studies (nine papers) suggested that when patients did not fit the standardised 
programme, there was variation in whether patients felt staff met their individual needs, even within the 
same study/programme.108,110,114–116,121,122,130,131 For example, Judge et al.116 described how some patients 
who could not mobilise quickly felt that staff listened to their worries, but others felt they were not 
listened to and instead were pressured to ‘conform’ to the prescribed milestones of the pathway.

Similarly, staff in four studies discussed struggling to fit all patients into the prescribed programme or 
meet discharge targets:103,117,118,129

It depends on their age and what other comorbidities they have.
(Staff member, colorectal surgery)118

Three studies suggested that busy staff workloads could prevent individualisation of care, as they did 
not have the time for longer discussion or additional care tasks.103,122,129 For example, Berthelsen et al.103 
described how nurses reported that the only obstacles for them in providing individualised care such as 
additional discussion with the patients was ‘a lack of time and a busy daily schedule’. This was noticed 
by patients, who could then avoid requesting this kind of care, such as the below patient in Samuelsson 
et al.’s study:122

You can see that the staff has a lot to do, so you feel reticent even though you need to ask a question.
(Patient, colorectal cancer surgery)122

In one study,103 staff emotionally resolved this difficulty by placing the blame on the patients themselves 
for being unprepared, weak, or problematic (discussed in theme ‘Differing priorities’):

Those ‘I live alone’ (voice quivering) … well you have known about this for a long time. Don’t you tell me … 
you haven’t put food in your freezer and you haven’t talked to your neighbour and family? Don’t you have 
any friends?

(Nurse, LLA)103
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The above quote shows not only that some staff can struggle to empathise with the feeling of 
vulnerability that can come with living alone, but also that patients may benefit from support to think 
about the resources that they do have available to them.

One study101 suggested that a pre-op visit in the patient’s own home could help to individualise care, as 
staff could better understand and empathise with each patient’s context and specific needs and adjust 
plans accordingly:

In a … sterile clinic or environment … it doesn’t bear that much resemblance to somebody’s house … I 
think seeing people in their own home … being able to relate more to what the patient’s saying ’cause you 
can see it, it’s not just a theoretical problem ….

(Staff, physiotherapist, knee arthroplasty)101

Another study119 suggested that individualised home care could help patients to prepare for their 
procedure and the recovery:

it’s difficult … to translate anything that’s said [in hospital] into your home environment … I wouldn’t be 
able to imagine everything that I would need at home while I was sitting in hospital with somebody just 
talking about it.

(Patient, THR)119

However, individualising care in this way takes time and resources, which, as described above, may not 
be available within busy staff and service workloads.

Theme: differing priorities
Six studies (six papers) contributed to this theme, which describes how organisational, staff and patient 
priorities were not always aligned, and this could cause difficulties in managing individualisation of 
patient-care or resources.103,112,117,119,121,129

First- and second-order data from six studies indicated the overall priorities of the organisation 
or healthcare systems could be mis-aligned with what staff working with patients wanted to 
prioritise.103,112,117,119,121,129 Rapid discharge was cited by staff as an organisational priority which meant 
that their time and activities had to be directed towards this, rather than other priorities which may 
support other kinds of patient care:

From my perspective, allied health services are more directed at discharge planning to allow patient flow. 
Resources currently are more focused toward getting people home than providing a rehabilitation service.

(Staff, physiotherapist, LLA)112

As discussed in the theme ‘Being inside or outside the programme’, staff sometimes struggled to fit 
all patients within the programme. When LOS was the primary goal, it was not always possible to 
individualise care where this would increase time spent in hospital, or time spent with the patient if 
there were heavy workloads. This meant, for some staff, sticking as rigidly as possible to the structured 
plan and patients occasionally being discharged too early, and for others trying to weigh up the 
consequences of missing targets against the patient’s individual needs. The following two quotes from 
staff members highlight some of the difficulties in trying to balance these competing priorities:

He was in worse shape than we thought. He … needed to function better than he did when he was 
discharged … So the individual considerations can sometimes disappear.

(Staff, nurse, LLA)103
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it’s weighing up those completely incongruous goals … Bugger the breach targets, but spend the time and 
get the patient ready, so their operation recovery are better. Or do we do it as quick as we can … hit the 
targets, bugger the patient?

(Site lead, CGA implementation)117

Staff from the same study as the latter quote indicated that organisational priorities could prevent 
innovation that did not serve these priorities, were aimed at a minority patient group who were not 
well-served by the existing programme, or due to time pressures. It could also mean that staff had to 
carefully consider how to best use resources when they were constrained by healthcare systems or 
insurance companies:

So you play this game with the insurance company and you get caught in the middle of the game as a 
patient …. One of the biggest changes we’ve seen is with rehab.

(Staff, surgeon, LLA)129

Although services in the UK do not have to contend with insurance companies, resource allocation is an 
increasingly pertinent one in the NHS, so staff and services must consider to whom and what resources 
to allocate, and how, such as through limits on number of physiotherapy sessions. This was an issue 
mentioned by the authors of one included UK-based study.119

Construct summary: individualisation of a standardised programme
This construct highlights the different experiences of patients who can follow a protocolised programme 
versus those who are ‘outside’ the programme. It can be more difficult to accommodate patients with 
more complex needs, and those who experience complications or are discharged at weekends, within 
a standardised programme. This can cause stress for patients, who may worry that they are missing key 
milestones, and the people supporting them. Staff may find it hard to identify with patient feelings of 
vulnerability, while some patients may struggle to translate information and advice received in hospital 
into their home environment. Priorities may differ between patient/carer, staff and organisational 
groups, which may influence the extent to which personal, individualised care can be provided.

Construct: essential care at home
This construct considers the vital role of caregivers in supporting older adults during their recovery 
from planned surgery and is supported by 25 studies (26 articles).90,100–106,108,110,111,113–116,119,121,123–130,132 
Two themes contribute to this construct. The first theme considers how staff, carers and patients all see 
having care for the home recovery period as essential. The second theme highlights the direct, indirect 
and other work of caregiving and the emotional and physical impact this has on caregivers.

Theme: caregivers as essential
Twenty-two studies (23 articles) support this theme, which details how having a home caregiver, 
such as a spouse or friend, was seen by nearly all patients, carers and staff members as essential to 
earlier discharge and recovery at home.90,100–106,108,110,113,114,116,119,121,123–130 The role of carers in providing 
reassurance and support with practical tasks is explored, alongside patient concerns around being a 
burden to those supporting them.

First- and second-order data from 14 studies (15 articles) indicate that the majority of patients in studies 
viewed having a home carer as essential for recovery at home.90,102,103,106,108,110,114,116,119,121,123,124,126–128 
This is illustrated by patients from two studies who experienced a fast-track protocol during their 
hospital stay:

I definitely could not have came home and been by myself.
(Patient, sacrocolpopexy)108
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I think it’s important to have help in the home … one needs help with shopping and preparing food and so 
forth … and you are not allowed to drive a car.

(Patient, joint replacement)102

The second quote above indicates some of the practical tasks which patients require support with 
following hospital discharge (see theme ‘Direct, indirect and other work of caregiving’ below). 
However, patients also found the presence of someone to support them at home reassuring. First- 
and second-order data from 10 studies90,102,111,113,114,116,123,127,128,130 indicated that the uncertainty 
surrounding discharge provoked unease, whether this was regarding not knowing what to expect in 
terms of outcomes or pain following the operation,127 or finding someone who was able to provide the 
support required:128

My husband was very ill …. The only help available to me is my daughter and she’s got her two girls and 
husband at home and family to look after … I can’t really ask her to do any sort of full-time care.

(Patient, liver resection)128

[My wife]’s not a nurse by any means. And … obviously it’s a worry if there’s anything. Whereas when I’m 
in hospital, you’ve got teams there, if there is a problem …. So from that point of view there’s always that 
concern isn’t there?

(Patient, liver resection)128

These quotes also suggest that patients are aware of the additional stress providing support would 
place on their caregivers. Four studies (four articles) indicated that some patients felt a burden to their 
home carer, or worried about how they would cope with the tasks of caregiving.113,121,128,130 One patient 
discussed her concerns around how both she and her partner would cope following discharge after 
surgery for colorectal cancer:

I felt a little bit lacking in confidence of coming home … I was just a little bit worried about how I was 
going to cope … how (my partner) was going to cope with this … I was afraid of putting pressure on him.

(Patient, colorectal cancer)130

This quote indicates that providing support to carers is essential, not only to ensure that they can 
continue with their role as caregivers, but also to reassure patients that the people they care about have 
adequate support. This may help alleviate any guilt experienced by patients113,128,130 associated with their 
reliance upon them and facilitating feelings of safety for both parties (see theme ‘The direct, indirect and 
other work of caregiving’).

First and second-order construct data from four studies indicated both carers105,106 and staff also viewed 
the role of home-care as essential:100,129

I do what I have been told to do and I keep to the routine: breakfast, do the washing up, make the 
beds, close the windows …. When I have finished doing that, I … shop …. It’s not difficult and I can 
easily manage.

(Relative of patient discharged following joint replacement)105

And the consultant explained again that if everything was OK he’d check again on the circumstances 
at home … he said that if [husband] was happy to have me home, then there would be no reason why I 
couldn’t go home.

(Patient, gynaecological surgery)100

The second quote100 suggests that the presence of a partner at home can also be reassuring for staff 
members involved in ensuring the discharge of patients home is appropriate and safe.
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Theme: the direct, indirect and other work of caregiving
This theme explores the wide range of work undertaken by home carers, which they may not have 
had to undertake if the patient had a longer hospital stay. This theme is supported by data from 14 
studies,90,100,102,104–106,111,113,115,125,126,128,130,132 and considers the work undertaken by caregivers according 
to the three categories suggested by Ganske.111 The first category details the direct work carried out, 
such as nursing tasks like wound care; the second category explores indirect work such as scheduling 
and household tasks and the final category details other responsibilities such as caring for children or 
maintaining employment. This theme also considers the emotional and physical impact of caring for a 
relative or friend on the carer.

First- and second-order construct data from five studies (five articles) highlighted that the work category 
of ‘direct caregiver work’ included nursing tasks like wound care, support for bathing, or managing 
medications.104–106,111,113 As illustrated by the carer of a CABG surgery patient over 80 years of age, this 
often required carers to learn new skills, which were often physically and emotionally challenging:

I thought I had it, and I didn’t … get good blood. I think I was afraid of hurting him.
(Carer of CABG patient)111

In addition to carrying out the task itself, direct caregiver work also necessitated gaining access to, 
understanding and remembering medical information related to the patient’s care,100,104–106 as discussed 
in more detail within the ‘information’ theme. These tasks represent work which is not immediately 
observable but place additional stress on caregiver resources. Six studies (six articles) provided first- and 
second-order construct data which support the work category of ‘indirect caregiver work’,104–106,111,128,132 
which included tasks which could not be described as nursing tasks, but encompassed responsibilities 
the carer had to perform on behalf or, or in order to care for, the patient:

I have three doctors’ appointments [to arrange] … so I called [the urologist]. And then we have to go to 
[cardiologist] and [cardiac surgeon].

(Carer of CABG patient)111

my schedule is full of appointments for my parents … it’s kind of a juggling act to keep everything 
[straight].

(Daughter of CABG patient)111

Second-order data from three studies discuss the other tasks and responsibilities beyond the patient 
that the carer had in their life, such as childcare or a job, which could be challenging to balance.106,111,128 
This care work had a physical cost, causing exhaustion and the exacerbation of existing health problems, 
particularly in elderly carers:106,111

… sometimes I’d be so tired and numb … especially at 2 or 3 or 4 o’clock in the morning and then … [only] 
sleep for an hour … when you’re so exhausted … your eyes hurt you’re so tired.

(Carer of CABG patient)111

In addition to this physical stress, four studies (four articles) highlighted the emotional impacts of caring, 
which included difficulty in witnessing a loved one in pain, stress, frustration and worry.104–106,111 Two 
carers discuss their emotional responses to providing support for their family members at different 
stages of the recovery process following CABG surgery, and one following THA surgery:

this is twice and I don’t want to go through it again … oh I can’t even talk about [burst into tears] … 
seeing [him] in intensive care … oh it’s horrible. It was like going in and seeing a corpse … I wouldn’t go 
back again.

(Carer, CABG patient)111
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I was worrying …. ‘Am I going to have to help him in and out of bed?’ because he is so much taller, and I 
know I could do it, but no one has ever taught me how to do it.

(Carer, THA)106

… you know you’re supposed to walk, you know you’re supposed to drink water and you know that you’re 
supposed to eat something to get your strength back … I’m sick of saying did you, did you, did you ….

(Carer, wife, CABG patient)111

In addition to managing their own emotional reactions arising from the trauma and challenges 
associated with a hospital stay and discharge, caregivers were also the recipients of anger, frustration 
and sadness from the people they are supporting:

There was one time when I wasn’t quick enough to provide assistance and then she was mad at me 
… I wasn’t close by to help her … but we had just agreed that the house needed cleaning so I was … 
hoover[ing] … I didn’t hear her.

(Carer, spouse, THA replacement)104

The above quote highlights how the challenge of managing multiple tasks at any one time can be 
frustrating for patients, when their family members are unable to provide them with timely support. 
Five studies highlighted that in order to fulfil their caring responsibilities and maintain their wellbeing, 
the carers themselves also needed support.90,103,104,106,111 Support for home caregivers included receiving 
relevant information and training from the hospital,106 and support from other family members, friends 
and healthcare staff. One woman expressed gratitude towards her husband for the support he provided 
to her:

I’ve been thanking him [her husband] because he’s just been so great in going with me every day … it truly 
is a great help.

(Carer for CABG patient)111

First- and second-order construct data from three studies highlighted how there could also be negative 
emotional impacts on the carer or patient, such as conflict due to changes in their respective roles at 
home.100,104,126 One patient admitted for colorectal surgery talked about the impact of role changes 
following her transition home:

We don’t talk much about illness in our house, and I have always been the one to take care of my husband 
and kids when they were ill. Now it’s me who needs looking after …. That has been a little hard.

(Patient, colorectal cancer surgery)126

However, data from two studies104,111 suggested that the emotions experienced by carers changed over 
time, with carers expressing more positive emotions as the patient recovered:

We have been very successful. Mom has had a much better recovery than I was worrying about.
(Carer, CABG patient)111

Construct summary: essential care at home
This construct highlights how the direct and indirect work by caregivers is vital to support patient 
recovery at home post-discharge. The tasks directly associated with caregiving, such as providing 
support with medications, changing dressings, or providing transportation to appointments, are also 
associated with work which is not always observable or predictable, such as making appointments 
and learning new skills. The transition home can be difficult for both the people providing and those 
receiving care, due to role changes at home and the stress associated with the additional workload of 
caregiving and/or being dependent on others for support. Older caregivers may have their own health 
needs and struggle to maintain their own wellbeing whilst supporting the patient to recover at home. 
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Follow-up appointments may provide a way to provide practical and emotional support to caregivers, as 
well as patients, enabling them to manage their caregiving role.

Construct: taking responsibility
Thirty-three studies (34 papers) contributed to this construct, which represents the question of who 
has responsibility for care and recovery, particularly after discharge.90,100–132 It includes the themes ‘the 
active patient’, ‘staff skills – expertise versus generalists’ and ‘staff and service co-ordination’. See Report 
Supplementary Material 5, Table 5 for a summary of articles contributing to each theme.

Theme: the active patient
This theme is supported by 30 studies and explores how patients had to be active, rather than passive, 
and take charge of their own care, and the ways the staff or programme components signal this to 
them.90,100–104,106,107,109–111,113–116,118–132 This theme encompasses three important concepts: ‘patient 
attitudes and experiences’, ‘pain management’ and ‘empowerment versus vulnerability’.

The enhanced recovery programmes, by their nature, required patients to take an active rather than 
passive approach, as they would largely be responsible for their own recovery at home. However, two 
studies102,125 suggested there was variation in how much of a say patients wanted in medical decisions. 
For example, Berg et al.102 described how some patients wanted to leave the decisions about surgery to 
medical staff, whereas others, such as the patient quoted below, wanted to actively participate:

I participated and decided when I wanted the operation. … I felt that I was participating more when it was 
time to do it, and it was unavoidable.

(Patient, LLA)102

But one study125 suggested this choice to be involved in decision-making may be dependent on patients 
receiving adequate information in empowering patients to be active patients, as discussed in the 
‘Increasing confidence and preparedness through information and planning in advance’ theme.

Two studies114,123 suggested that early mobilisation emphasised the patient’s role as being active in the 
process of recovery. For example, the below quote highlights that not being ‘allowed’ to stay in bed was 
a way of communicating independence, though the language of ‘chased’ may also suggest patients can 
be reluctant to mobilise early and link to the idea of blame being placed on patients who do not conform 
to the set milestones discussed in the construct of ‘Individualisation of a standardised programme’.

Being ‘chased out of bed’ emphasised the expectation of self-care.
(Patient, TKA)114

Five studies (five papers) suggested it could be difficult for patients managing their own recovery at 
home to strike the balance between activity and rest.106,114,116,123,132

You just wonder how much that you should do because I’m that sort of person you know, ‘did I overdo 
it? Should I have rested more with my leg up?’ and then you worry about developing problems … if you 
don’t mobilise.

(Patient, LLA)116

The above quote links to the ideas within the construct ‘Feeling safe’, as patients needed and wanted 
information (and follow-up) to manage their recovery effectively and without anxiety. If patients 
are ‘responsible’ for their recovery, then they need the tools to be able to do so. It also links to the 
importance of managing expectations, and patients having a realistic understanding of the likely 
trajectory of their recovery to have a better idea of, for example, the degree of pain they may be feeling 
in relation to rehabilitation exercises at different stages.
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Seven studies indicated that both staff and patients felt that patient expectations had an impact 
on engagement, satisfaction, or recovery itself,106,109,114,118,125,129 which links to the earlier theme of 
‘Increasing confidence and preparedness through information and planning in advance’ and the need for 
accurate preparations to manage expectations. Some patients’ expectations could be too high, or they 
could anticipate that they would feel less pain due to a planned earlier discharge than they may have 
experienced previously, whereas others had enough information to develop a realistic expectation, as 
highlighted by the contrasting quotes below.

I don’t know how many people [with TKA] I’ve had in the last little while that come in and they’re stunned 
that they have pain postoperatively …. They’re so not prepared for the amount of pain they have.

(Staff, physical therapist, LLA)129

My pain was as I expected it and I know how to manage it.
(Patient, LLA)125

Two studies118,129 suggested that staff felt it was important that patients had clear expectations, but 
that these were not always clearly communicated in a timely manner, linking to the importance of good 
pre-operative information (see theme ‘Increasing confidence and preparedness through information 
and planning in advance’). A surgeon highlighted one of the potential challenges for staff in meeting 
this need, linking this theme with the challenges of individualisation in the ‘Individualisation of a 
standardised programme’ construct:

… depending on how much time you have to spend with people and so on. You may miss the boat in terms 
of what they’re expecting.

(Staff, surgeon, LLA)129

The same two studies118,129 highlighted that some staff members felt that the patient’s personality 
or mental health was important in how well they engaged as an active patient in a programme, as 
illustrated by the two quotes from staff members below:

One of the most common [concurrent] diagnoses … is depression in the patients … which hugely affects 
motivation, adherence to the protocols, and follow-up, and it doesn’t get addressed frequently because 
primary care physicians don’t take the time to diagnose it appropriately.

(Staff, nurse, LLA)129

There is a group of patients who, um, basically do what they want no matter what we say.
(Staff, colorectal surgery)118

In addition, nine studies indicated both patients and staff suggested that the patient’s attitude had an 
impact on how well they responded to the programme.100,101,109,113,118,125,128,129,131 This is illustrated by 
the patient below, who describes optimism, as opposed to pessimism, being a key part of how well 
you recover.

I think if you went into something with [a pessimistic] sort of mind set it must be very difficult to recover, 
because you’re not helping yourself. So I think the mind set is hugely important, as important as the body.

(Patient, liver-resection surgery)128

Two studies121,129 suggested that age differences could impact experiences, with Westby and Backman129 
suggesting that there were differences in outcome expectations and rehabilitation needs between 
younger and older patients, and Reay et al.121 suggesting that older patients were better able to cope 
with social restrictions caused by their recovery. One older adult discussed how she occupied her time 
post-discharge:
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The first couple of days, uh, mainly sat down, mostly exercising; it’s in the book (the hip replacement 
information booklet provided). I wasn’t bored; I read quite a lot.

(Patient, THR)121

However, this does not mean to say that all older patients coped well with recovering alone, as this was 
also dependent on other factors such as recent loss:

I think my mental thing is more related to the loss of my wife …. Because I’m in a house on my own …. Now 
whether that’s had an impact on the way … I’ve recovered I don’t know … but I feel it has had an effect.

(Patient, TKA)101

The previous quote also suggests a link back to the construct of ‘Individualisation of a standardised 
programme’, as individual circumstances, such as recent loss, may impact experiences, and may require a 
different level or kind of support in home recovery.

The experience of pain and pain management was an important specific feature of being an 
‘active patient’, and was a salient issue for our PPI group. This links to the need for accessible 
follow-up, the work of carers (when they are managing the medication), and how complications can 
impact perspectives.

Fourteen studies (15 papers)90,102,104,106,111,114–116,120,123–126,129,132 suggested that a number of patients 
and carers found it challenging to know how to manage post-operative pain when at home, including 
uncertainty in how to manage their pain or medication, needing more guidance or information to 
do so effectively. This is illustrated by the quote below from a carer who describes the impact of 
not understanding the need for regular pain medication to prevent pain from escalating to a more 
unmanageable level:

The meds, too … no one told us to make sure we take [them] … and he got really in hot water [not taking 
enough], so the pain came back full force, and it took longer to get it down again.

(Carer of THA patient)106

Some feared becoming addicted to the medication, or taking too much, so were reluctant to take it as 
described, as suggested by six studies102,106,116,120,124,129 and illustrated by the quote below.

I only took them for about a few days …. But they said you must take them because you get better quicker 
with pain relief. But, I just ended up taking a couple of paracetamol … because I don’t have a lot of tablets.

(Patient, non-cancerous gynaecological surgery)120

Others struggled with side effects of the medication, and tried to balance between the amount 
of pain they were in and the side effects they would experience (described by three studies; four 
articles).106,116,123,124

It’s the painkillers you become so tired from … a total lack of energy, so it’s not easy to do anything.
(Patient, LLA)124

Being in pain could impact patients’ quality of life, including their ability to sleep and mood.

I was awake all hours of the night … not to be able to get any sleep at night is a horrible thing. 
(Participant 2)
Yes, it was painful it didn’t stop me sleeping but it was painful. (Participant 10)

(Patient, LLA)125
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Being in pain could also impact patients’ ability to do prescribed exercises or rehab, or they struggled to 
find a balance between pain and movement, as indicated by five studies (six articles),106,114,120,123,124,129 and 
illustrated by the hip arthroplasty patient quoted below from Churchill et al.:

I pushed myself, my muscles were inflamed, and there were nights I didn’t sleep as well because I was 
doing too much.

(Patient, THA)106

However, there was variation between patients, even within the same studies examining the same 
programme or regimen, again suggesting a need to individualise information or protocols to the patient 
(see construct: ‘Individualisation of a standardised programme’).

I’ve hardly had any pain, I’ve really only taken the tablets that I was forced to take.
I needed more, I never had enough. I didn’t want to take an overdose either. That was the thing that felt 
hopeless and disconsolate … that I didn’t experience any relief so that I could relax and feel hope.

(Patient, LLA)102

These issues around pain management could impact a patient’s ability to be actively involved in their own 
care, due to the physical and cognitive impacts of, for example, medication side effects or pain itself. It links 
to the construct of ‘Feeling safe’ – patients need clear information and support to manage their pain at 
home, as well as a consideration of their emotional needs (such as anxieties over addiction to medication).

Another key issue for being an ‘active patient’ linked to the construct of ‘Feeling safe’ is the finding 
that being an ‘active patient’ could be empowering to some, but could make others feel vulnerable, 
suggested by 15 studies (15 papers).90,100,106,107,109,110,114,119,122,124,126,128–130,132 For example, Thomsen et al.126 
described how some patients and carers were forced to be ‘active’ due to a lack of follow-up care, or a 
reluctance to contact medical staff. For some, this nurtured a feeling of being in control, but for others it 
could increase feelings of vulnerability and a lack of safety, particularly if they experienced complications 
or unexpected side effects, or promised follow-up care was not available:

I was not prepared for being continually tired. It makes me very afraid.
(Patient, colorectal cancer surgery)126

Theme: staff skills – expertise versus generalists
Four studies (four papers) contributed to this theme, which describes that there were differing views 
amongst staff about whether you needed a specialist for particular components of a programme, or if 
generalists could be trained to do them.101,112,117,129

Three studies112,117,129 suggested that some staff members had different perceptions of the bounds 
of different staffing groups’ roles, and who was primarily responsible for particular tasks or even the 
patient themselves. For example, in Haas et al.’s study,112 doctors and nurses generally believed it was 
a physiotherapist who was responsible for early mobilisation, but physiotherapists felt they were only 
responsible for more complex patients and nurses were otherwise well placed to mobilise patients.

Having a physiotherapist to get them out of bed in the morning, they build the confidence in the patient, 
they know exactly what they’re doing … and know they’re capabilities, know exactly what to do with 
that patient.

(Nurse, LLA patients)112

It’s the difficult ones to get up and moving that’s most challenging. That’s where physiotherapists are best 
placed to use their expertise.

(Physiotherapist, LLA patients)112
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Similarly, in Kocman et al.’s study,117 which aimed to introduce the CGA into the care pathway, 
geriatricians saw their role as supporting the general team to develop specific skills and knowledge in 
caring for older people, whereas those in the general team saw the geriatrician as the one to hold those 
skills and knowledge.

One study101 examined an intervention in which more junior rehabilitation assistants worked in patients’ 
homes under the (remote) supervision of a trained physiotherapist. At times, the assistants could feel out 
of their comfort zone, but good support and communication helped to ensure both the assistants’ and 
the patients’ confidence, and physiotherapists aimed to find a balance between being supported and 
being independent.

It’s quite nice from a physio[therapist] assistant point of view to feel like you’re making an impact 
independently and [the physiotherapist] trust[s] you …. But at the same time, I didn’t feel at all like I was … 
abandoned … it was a really nice balance.

(Assistant, TKA patients)101

Theme: staff/service co-ordination
Nine studies (nine papers) contributed to this theme about the co-ordination of staff and services. This 
includes within hospital teams, between hospital services, and between hospital and community-based 
services.104,105,107,111,114,115,118,124,129 It also includes the importance of a co-ordinator, from the perspectives 
of staff and patients/carers.

Four studies105,114,118,129 suggested that, where staff teams within or between care settings did not 
co-ordinate, it could cause confusion for patients when they received differing instructions, linking 
to the construct of ‘Feeling safe’, in which inconsistent information made patients feel less safe. For 
example, Westby et al.129 described how their focus group of patients spent a great deal of time 
discussing issues of staff and service communication, with most patient examples describing ‘how poor 
or a lack of communication decreased efficiency, effectiveness, and collaboration’.

Communication issues could also cause confusion for the staff themselves, as illustrated by the quote 
below, which could also indicate a potential lack of understanding of the ERAS protocols in place by 
some staff members:

Sometimes they’ll say, ‘ERAS’, and then, ‘Nil by mouth’. So sometimes it’s not always very clear in 
the documentation.

(Staff, colorectal surgery patients)118

Five studies (six articles) also suggested that a lack of communication between services could result in 
sub-optimal, less individualised, care for patients:105,111,115,123,124,129

we have this parade of people with total hips … coming through as though they’re all the same and they’re 
not. I think this lack of information leads to rote [physical-therapy] procedures that don’t have very much 
thinking going on with them.

(Staff, physical therapist, LLA)129

But three studies107,118,129 indicated that when there was a small team or a named contact person for 
staff, it was easier to obtain the information needed:

… because we’re small, we can call up one person … so it’s easy. I think it works well, the link from the 
communication we have, acute hospital stay to community back into the outpatient department.

(Staff, occupational therapist, LLA)129
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Within hospital, a care co-ordinator can help ensure that the different programme components 
are completed in a timely way to ensure that other components are not delayed, ensure an early 
discharge, and be available for staff or patients should they have questions (as indicated by six 
studies104,107,115,118,124,129). For example, Specht et al.124 described how patients’ discharge could be delayed 
if they couldn’t take part in their training because they were waiting for a dressing to be changed. Staff 
in Lyon et al.’s study118 felt that an ERAS co-ordinator helped staff to follow the protocol and to answer 
any patient’s questions:

I suspect without an ERAS coordinator it would be futile.
(Staff, colorectal surgery patients)118

When patients have no care co-ordinator, it can fall to them or their carers to do the work of trying to 
chase appointments, which could be especially challenging when professionals they needed to see were 
not co-ordinated, linking to the theme of ‘The direct, indirect and other work of caregiving’.

I have three doctors’ appointments [to arrange] … so I called [the urologist]. And then we have to go to 
[cardiologist] and [cardiac surgeon].

(Carer for CABG patient)111

Somehow, I felt that medical imaging nurses had their own schedule and physiotherapists had their own 
and they were not at all synchronised.

(Patient, THA)115

Two studies104,107 specifically investigated patients having a care co-ordinator, and it was her availability 
to patients which made the biggest difference, linked to the idea of making follow-up care easily 
accessible. For example, Berthelsen et al.104 described how spousal carers specifically mentioned their 
case manager’s constant availability, explanations of information and ability to arrange appointments 
with other health professionals as what they appreciated about their involvement.

There was sometimes disagreement about who had responsibility for patient care following discharge, 
linked to service co-ordination. This made it more difficult for patients to know whom/where to contact 
if they had questions or difficulties. Within the ‘Appropriate, available and accessible follow-up’ theme, it 
was noted that patients do not always know whom they should contact when they have a problem or an 
issue, suggesting that it is not clear to patients who is taking responsibility for their care post-discharge. 
This was also reflected in four studies103,115,122,129 related to staff, who on occasion disagreed about who 
had primary responsibility for the patient.

I called the … nurse who said … I should ring the primary care centre, but they say that the operation was 
the hospital’s responsibility. Then they said: let’s not concern ourselves about this any more; from now on 
you can fix this yourself.

(Patient, colorectal cancer surgery)122

Construct summary: taking responsibility
This construct focuses on responsibility for patient care and recovery, particularly after discharge 
from hospital. Patients had to be active, rather than passive, and take charge of their own care. The 
experience of pain and pain management was an important specific feature of being an ‘active patient’, 
with some patients reluctant to take medication, and others (and some carers) unsure of how to manage 
medications. For some, the experience of being an ‘active patient’ could be an empowering experience, 
but for others it made them feel vulnerable. Patient expectations could impact their recovery or their 
views on recovery. Many patients and staff felt that a positive attitude was important in recovery, but 
this could also become blaming towards patients who could not fit the programme or did not recover 
‘well’. This construct also highlighted the importance of good staff and service co-ordination, particularly 
after discharge, so that patients (and carers) received consistent information and were clear on whom 
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they needed to contact if they had difficulties or questions. However, it also highlighted that some 
staff/services disagreed about who had primary responsibility for the patient following discharge, and 
that there could be differing views on whether generalist or specialist medical staff were best placed to 
provide care.

Construct: outcomes
Fourteen studies (14 papers) contributed to this construct,90,100,105,106,109–111,115,123,126,128–130,132 which 
contains two themes, ‘masking the negative’ and ‘the right question at the right time’, which highlight 
the issues for both staff and patients in the way outcomes are measured, and raise questions about 
what best practice for measuring outcomes in this area might be. This construct is less well-supported 
than the other themes; however, it has been developed as a main theme due to the way it speaks to 
the results of the quantitative review. Details of the articles contributing to the themes supporting this 
construct are provided in Report Supplementary Material 5, Table 6.

Theme: masking the negative
Eight studies (eight papers)90,100,105,106,109,126,128,132 contributed to this theme, which describes how some 
patients give high satisfaction ratings, but this can mask concerns or things they would improve, which 
are then missed in quantitative evaluations.

As highlighted in the follow-up theme within the construct ‘Feeling safe’, patients and carers may not 
always contact their care team because they did not want to bother them.100,105,106,109,126,132 This may lead 
to a skewed view of how the patient is progressing, or how the programme is working overall, as the 
care team then does not hear about problems or issues the patients were facing:

… even though they say that if you’ve got any problems you can ring us, well I know … I don’t like to bother 
people, and I probably wouldn’t have phoned unless I was really, really worried.

(Patient, gynaecological cancer surgery)100

Hip arthroplasty patients from one study90 explicitly highlighted that though patients did have criticisms 
of the service or care that they had received, most masked this by trying to justify the problem on the 
health team’s behalf:

I suppose, though really they’ve not got time and there aren’t enough physios probably, for this. But er, 
that’s what I feel. I think physio is very, very important, proper physio.

(Patient, THA)90

Studies contributing to this theme indicate that patients may not always raise concerns when they occur 
or try and excuse services which did not meet their expectations, which may make it hard for services to 
identify patients and/or caregivers who are struggling or dissatisfied and offer appropriate support. This 
highlights the importance of active follow-up by staff at key points in the patient’s recovery pathway.

Theme: the right questions at the right time
This theme explores how people’s experiences of recovery and of caring for patients can change 
over time, meaning that asking evaluation questions at one time point may not provide a complete 
understanding of patient experiences. Six studies (six papers) contributed to this theme.110,111,115,123,129,130

One study115 noted that their LLA patients did not know how to give feedback on their experiences, 
particularly specific feedback for specific aspects of the service. Our PPI group also emphasised that 
not only did they want the opportunity to provide feedback or information, but that they wanted this 
communication to be acknowledged or responded to, particularly in terms of the impact it may have on 
changes to the service.
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One study129 highlighted that it was not clear how outcomes should best be measured, with staff 
participants highlighting that outcomes measurements were not standardised across services, or given 
at all time points, which made it difficult to make comparisons. Some staff in this study suggested 
questionnaires were not very useful in any case, and others highlighted that the patient’s goal was often 
getting back to ‘normal’, and the individualised goals which mean ‘normal’ were not well captured by 
these tools:

… it would be nice for people to actually use the same outcome measures pre-operatively, immediately 
post-op … so you could actually see a difference.

(Staff, physiotherapist, LLA)129

I don’t ask patients to fill out questionnaires. That’s highly inefficient.
(Staff, surgeon, LLA)129

The point in the care pathway / duration since discharge at which patients or carers are asked for 
feedback can make a difference, as their experiences and views on programmes can change over time, 
for the negative or positive. Galli et al.110 described the experiences of one patient who felt positively at 
discharge, but one month later felt angry and unhappy with her experience as she did not feel she had 
an effective recovery. In contrast, Ganske111 suggests that carers initially have more negative emotions 
and perceptions of the experience at discharge, but that they became more positive in time as they gain 
more confidence in their caring tasks and the patient recovers. This suggests that evaluation may need 
to be longitudinal to capture the full range of experiences of both patients and carers.

Construct summary: outcomes
This construct highlights how services may receive an overly optimistic picture of a patient’s recovery 
journey due to patient reluctance to report concerns or difficulties, or appear critical of the care they 
receive. Patient and carer views and experiences may also change over the course of the recovery 
journey, necessitating the need for repeated follow-up by services. However, this follow-up will only be 
useful to services and patients if the discussion reflects the potential needs of services and individual 
patients and/or carers at that particular stage of the intervention pathway.

Line of argument synthesis
Figure 21 presents how the different constructs are theorised to relate to each other.

‘Home as the preferred place for recovery’ is a broader, more systemic construct which has a direct 
impact on all aspects of the experience for patients, carers and staff, and so underlies the other concepts 
in the model. For example, hospital systems ‘preferring’ patients to spend less time in hospital and 
recover at home is one of the main reasons why these hospital interventions are in place,26 and so 
the responsibility for recovery then falls on patients (construct: ‘Taking responsibility’) and/or their 
carers (construct: ‘Essential care at home’). This idea of home being preferred will be weaved into the 
exploration of all constructs in this section.

‘Feeling safe’ was of great importance to patients and carers. This feeling of safety was not necessarily 
the same thing as being medically or physically safe, though having complications or side effects often 
led to feelings of a lack of safety. Patients and carers needed to have their emotional needs met, as well 
as the physical, in order to feel safe. What an individual needs in order to feel safe (such as the type 
or format of information they need) will be specific to them, which means a ‘one-size-fits-all’ approach 
may negatively impact some patients’ feelings of safety, though, for some, it being a very structured 
programme can provide feelings of safety in itself. There is also the issue of how people feel safe at 
home when dealing with complications or side effects, and whether the patients and carers felt there 
was adequate and accessible follow-up care to deal with these and any worries that they had. In these 
ways, the concept of ‘feeling safe’ links with ‘Individualisation of a standardised programme’, and the 
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possible tension between the protocol of the programme and individual patient needs, felt by both 
patients and the staff providing their care.

Recovery at home due to shorter length of stay in hospital means there is more responsibility on the 
patient (and their family caregiver). Being ‘active’ in their care could help patients to feel a sense of 
control, but for others it could feel a vulnerable position, making them feel less safe. Having a member 
of staff co-ordinate care could help individualise care where needed, as well as support the emotional 
needs of the patient, helping them to feel safe. A co-ordinator could also support follow-up being 
accessible to patients. Patients (and carers) also had a need for more information to be effective ‘active’ 
patients, and to align their expectations with likely outcomes and timescales. This responsibility to be 
an active, rather than passive, patient meant the blame could be placed on patients when recovery was 
not on track or they had concerns, which may in part be a response to the difficulty some staff felt in 
individualising care within the structure of the programme.

The responsibility for recovery shifting from hospital to home, and to patients, also meant that there 
was a need for care at home, which often came through family caregivers. Staff, patients and carers 
all suggested that having home support in this way was essential. But this meant that a great deal of 
additional work was placed on carers. Carers needed support and information throughout the care 
pathway in order to be able to fulfil their roles, and patients without home support needed the support 
from community services instead, either through formal caregiving services or by being discharged to 
other healthcare settings for recovery instead of home. This also links to the construct of ‘Feeling safe’, 
as patients needed both physical and emotional support at home to feel safe recovering there.

Measuring patient experiences and outcomes quantitatively in these kinds of interventions and 
programmes could be challenging, given that patient and carer needs and perspectives could change 
over time, so a questionnaire at only one time point may not capture the full experience, and patients 
may mask their negative views, so these are not captured as fully. This may link to the themes within 
the construct of individualisation, as organisations, staff and patients may have differing priorities, 
which may cause differences between what organisations measure and what feedback patients want 
to give or what is important to them. Additionally, being inside or outside the programme could impact 
how patients viewed the programme, suggesting the importance of both considering complications 
when evaluating outcomes, and including patients with comorbidities in studies in order to understand 
the views of those who may not fit as easily within the structure of the intervention. This in turn could 
impact meeting patient needs, as excluding more complex patients from studies means it is not clear 
what this group of patients, who may be more likely to fall outside the programme, may need or what 
adaptations to protocols may be most appropriate.

To illustrate how the contents of the different constructs and themes presented in this line-of-argument 
synthesis relate to each other further, we applied the findings of this synthesis to an ERP intervention. 
This was used to develop the logic model used as basis for our overarching synthesis as described in 
Chapter 4. The patient’s attributes such as whether they have support from a family carer, live rurally, or 
have comorbidities, and the availability of resources such as weekend or community follow-up care, act 
as modifiers on the intervention. For example, having insufficient support at home from a family carer or 
having several complications may require more individualised support at home than for a patient with an 
uncomplicated recovery who has a supportive family carer. The intervention components illustrated lead 
to support for both emotional and physical needs, accurate expectations of recovery and outcomes, and 
an individualised and co-ordinated service. These then facilitate a trust in the pathway and in the staff 
delivering care, a feeling of safety, and the feeling of being empowered as an active participant in their 
own care, which then lead to positive PROMs and PREMs. However, evaluators must ensure they are 
measuring the right outcomes at the right time.
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Summary

This systematic review of qualitative research aimed to address the research question: what are the 
experiences of patients receiving multicomponent interventions to enhance recovery and/or reduce 
LOS, their family and carers, and staff involved with delivering care within these interventions? In total 
42 studies (43 articles) met the inclusion criteria for this review, with 34 studies (35 articles) prioritised 
for full data extraction, quality appraisal and synthesis.

Our synthesis used a meta-ethnographic approach to develop six constructs.:

•	 home as the preferred environment for recovery;
•	 feeling safe;
•	 individualisation of a structured programme;
•	 essential care at home;
•	 taking responsibility; and
•	 outcomes.

The first construct ‘Home as the preferred environment for recovery’ highlights the benefits, and 
challenges, of recovering at home for patients and carers. This construct influences the concepts 
discussed within the other five constructs. ‘Feeling safe’ explores the importance of ensuring the 
emotional and physical needs of patients and their family/carers are met, and that they are supported 
to develop confidence through provision of information, pre-operative care and accessible, appropriate 
follow-up care. ‘Individualisation of a structured programme’ discusses the importance of tailoring 
structured programmes, such as ERPs, to the needs of the individual patient. It also highlights the 
challenges that comorbidities, complications and weekend staffing levels can pose to this patient-
centred process. ‘Taking responsibility’ raises key questions around roles and responsibility for the 
recovery process, including after discharge – exploring the role of the active patient, expert versus 
generalist staff and staff/service co-ordination. ‘Essential care at home’ highlights the vital role of 
informal caregivers in supporting patients within their own home post discharge. It also highlights 
the need to ensure caregivers are provided with adequate support to enable them to perform their 
caregiving role. The final construct ‘Outcomes’ examines how patients may not always be asked about 
aspects of their care or recovery that are most meaningful to them, at the right time, and that they may 
mask or overlook the negative aspects of their care.

We used these constructs to develop a line-of-argument, exploring the relationships between each 
construct and the themes contained within them, as illustrated by Figure 21.
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Chapter 4 Overarching synthesis

This chapter details the methods and findings from the overarching synthesis, which aims to integrate 
the main findings from the quantitative systematic review (see Chapter 2) and the qualitative 

systematic review (see Chapter 3) to answer research question 3: Which aspects of multicomponent 
interventions to enhance recovery and/or reduce LOS are associated with better outcomes for older 
adults admitted to hospital for planned procedures? This chapter describes the methods used, results 
and interpretation.

Qualitative comparative analysis methods – overall approach

We drew on QCA to better understand how successful interventions ‘worked’ to inform the design of 
future interventions. Although QCA is named as a qualitative technique, it involves numeric data and 
is an approach based on set-theory.142 Through drawing on set-theory, we can identify studies that 
successfully reduced length of stay as belonging to a set of studies that are distinct from studies that 
were unsuccessful (i.e. they belong to a different ‘outcome set’). We can also identify different sets 
of studies that are marked by the presence or absence of different intervention components or the 
implementation of (or lack of) different processes; these studies are distinguished by their ‘conditions’ 
(analogous to variables or features of the intervention). A goal of QCA is then to determine which sets 
of studies belong to both ‘condition sets’ and ‘outcome sets’ of interest and to establish the strength of 
relationships between these condition sets and outcome sets.

Typically, when QCA is applied to systematic reviews, the aim is to identify which condition sets can 
be viewed as sub-sets of outcome sets, known as a sufficient relationship. QCA allows us to recognise 
that there may be different pathways to successful interventions (several sufficient relationships) 
and the goal of QCA is to identify the simplest expression of characteristics/processes that lead 
to effective interventions; to find the simplest expression we draw on the laws and theorems of 
Boolean algebra and undertake minimisation of the solution.143 QCA also allows us to recognise that 
some intervention components may only activate change in the outcome in the presence of another 
(conjunctural causation).

QCA is a useful approach when encountering the challenge of analysing data containing a small number 
of cases (i.e. studies), each with an extensive array of factors that may trigger a given outcome.144 This 
‘small N-many variables’ challenge is often faced by systematic reviewers, and over the past decade 
since its first application to evidence synthesis by Thomas and Harden145 QCA has been applied to an 
increasing number of systematic reviews to explain heterogeneity in study impacts.146 The goals of 
QCA have been described as integrating the best features of the case-oriented approach, involving 
developing an in-depth knowledge of individual studies, with the best features of a ‘variable-oriented’ 
approach, where the focus is on comparing studies and identifying cross-case patterns in the data.147 
This means that QCA works best with a moderate set of studies that facilitates identifying cross-case 
patterns (typically ten or more studies per model) but where the number of studies allows for the 
researcher to develop ‘empirical intimacy’ with the set of studies and to be able to develop case-based 
as well as cross-case explanations for successful interventions, with QCA applications in systematic 
reviews typically limited to under 40 studies per model.

In undertaking this analysis, we followed guidance and stages set out elsewhere,145,148 where we:

1.	 identified the underlying theory and organised the cases
2.	 configured the datasets and developed the data tables
3.	 constructed the truth tables
4.	 checked the quality of the truth tables



92

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Overarching synthesis

5.	 undertook Boolean minimisation of the truth tables
6.	 considered logical remainders and undertook essential quality checks
7.	 interpreted the solution and undertook further iteration and sensitivity analysis where necessary.

To ease interpretation of the results, we provide more granular detail of these steps alongside 
the results.

Qualitative comparative analysis process and results

QCA stage 1 results – identification of underlying theory and organisation of cases
A fundamental principle of conducting QCA is to ensure that analytical decisions are based on theory. 
In our QCA, we based our theoretical framework primarily on the qualitative systematic review (see 
Chapter 3), the results of which were used to inform the design of a logic model. Logic models are a 
form of programme theory and are graphical depictions of how an intervention is expected to exert 
an influence on the outcome through outlining a series of assumptions about which elements of an 
intervention are important and how they are organised.149 The logic model was developed based on 
patient perspectives represented in the qualitative evidence synthesis (see Chapter 3) as well as broader 
discussions within the team, with clinical stakeholders and with the PPI group, and was created to 
represent interventions that are implemented to support differing surgical procedures (abdominal-cavity 
surgery and LLA). Therefore, the logic model, and consequently the focus of the QCA, was on the 
implementation of common non-clinical elements of interventions to reduce LOS/enhance recovery for 
older adults following planned surgery (see Figure 22).

Of particular interest in this QCA is the examination of which configurations of intervention components 
(depicted in the orange rectangle in Figure 22) are associated with successful interventions, and how 
these configurations differ according to intervention focus. In addition, the presence and role of 
the coordinator as a focal point for coordinating care across the intervention is also of interest. We 
conducted an iterative process involving reading through studies to identify which conditions were 
reported clearly or consistently enough to be utilised in the QCA. This facilitated developing in-depth 
knowledge of the interventions as well as allowing us to refine the list of conditions and identify gaps in 
reporting. The conditions (analogous to variables) of interest were then extracted for each study.

To maximise the number of studies available for QCA synthesis, we allocated studies into successful and 
unsuccessful sets based on estimates of effectiveness in terms of LOS and patient-reported outcomes 
jointly. Studies were included if they provided data that indicated whether the intervention was effective 
(or not) in reducing LOS or effective in improving PROMs/PREMs, irrespective of whether the study 
was previously able to be incorporated into meta-analysis. For example, if a study did not provide data 
permitting the calculation of effect sizes for an outcome, but either stated that there was no difference 
between groups or provided the results of an appropriate statistical test for between-group differences, 
it could be included.

This resulted in a potential pool of 14 studies about recovery from lower-limb arthroplasty (LLA studies) 
and 24 studies about recovery following any type of surgery performed in the abdominal cavity, thus 
combining studies from the cardiac, abdominal, upper abdominal, pelvic and thoracic procedural groups. 
The studies in the abdominal surgery category were either about Prehab (n = 12 studies) or ERP (n = 12 
studies) interventions. Rather than aiming to compare the effectiveness of both approaches, here we 
aim to understand the drivers of heterogeneity within both approaches.

The remainder of the analysis therefore focuses on three sets of studies examining the effectiveness of 
interventions to reduce LOS and/or accelerate recovery following elective surgery in older adults: (1) 
all LLA studies, (2) ERP for abdominal surgery, (3) Prehab for abdominal surgery. Individual studies are 
frequently referred to as ‘cases’ from hereon in, in line with QCA terminology.
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QCA stage 2 results – configuration of datasets and creation of data tables
Next, we developed three data tables for the QCA models reflecting the conditions (characteristics of 
studies) and the outcome for studies on (1) Prehab interventions for recovery from abdominal surgery, 
(2) ERP interventions for recovery from abdominal surgery and (3) interventions for recovery from LLA.

We aimed to allocate studies into successful and unsuccessful sets based on their outcomes, 
and recognised that studies could also be partial set members (i.e. partially successful or partially 
unsuccessful). This involved ascribing quantitative values to effect size data based on length of stay 
(LOS) outcomes and PROMs, with the rules in Table 5 used to allocate studies.

For each condition (components or processes that are theorised to influence intervention outcomes) a 
coding scheme was developed to determine whether the condition was present or absent in the cases. 
The scheme and the three data tables are presented in Appendix 6. As we had a limited set of cases for 
the number of conditions, our analytical strategy involved first creating a ‘truth table’ based on four 
conditions in line with guidance on the case : condition ratio outlined elsewhere;148,150 we then expected 
to revise this initial model based on the quality of the truth table before then seeking to produce a 
reduced truth table and minimised solution based on this. A ‘truth table’ sorts cases according to the 
configuration of conditions they exhibit.

PROMs/PREMs

-Patient attributes (living situation, co-morbidities, etc.)
-Availability of resources (e.g. weekend care)

Pre-op In hospital Post discharge

ERP co-ordinator

-Pre-op assessment of
  needs
-Clear & consistent
   information 
-Involvement of home care
-Discharge planning

-Clear & consistent
   information
-Education/training for
  home care
-Staff supported/given
  appropriate training
-Follow-up booked

-Follow-up accessible &
  available
-Clear recovery plan for
  individual needs
-Clear lines of responsibility
  for patient
-Service co-ordinator
-At-home care 
-Support for home care

-Support for emotional & physical needs
-Managed expectations
-Individualised service

-Co-ordination of services

-Trust in process & staff
-Patient empowerment/active patient

-Feeling of safety

FIGURE 22 Logic model for length of stay interventions.
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QCA stage 3 and 4 results – construction of truth tables and undertaking quality 
checks
The truth tables outline the distributions of the cases across the different configurations of intervention 
components and processes and were created through a QCA package developed by Duşa151 in R (R Core 
Team, 2022). Each row in the tables represents a ‘condition set’, that is a set of cases each sharing the 
same configuration of characteristics. Rows with a ‘1’ in the outcome column are configurations that 
are viewed as triggering a successful intervention. These rows exhibit a sufficient relationship with the 
outcome. We set a ‘consistency threshold’ to identify these relationships at 0.79, reflecting guidance on 
appropriate thresholds elsewhere.148 Those with a ‘0’ in the outcome column are viewed as triggering 
an unsuccessful intervention (and have consistency scores below the 0.79 threshold). On the right side 
of the table is a column marked consistency; this indicates the strength to which studies that belong 
to the condition set are also a subset of the outcome set. A value of 1 indicates perfect consistency; 
all cases in the configuration are full members of the condition set and the successful outcome set (a 
subset relationship) and there is strong evidence that interventions that share these (theory-driven) 
characteristics trigger a successful outcome. A value of 0 indicates perfect inconsistency and suggests 
there is no evidence that these intervention characteristics trigger successful outcomes. Values in 
between indicate some degree of ambiguity, which is expected given that we had used a fuzzy-set 
coding scheme, allowing studies to be partial members of sets (both outcome sets and condition sets in 
some of the models and iterations).

ERP interventions following abdominal surgery
We first created a model for the ERP abdominal-cavity studies, which we intended to form the basis 
of subsequent models. We initially looked at four conditions reflecting whether the intervention (1) 
provided information in different formats to participants, (2) had an emphasis on goal setting, (3) had a 
consistent co-ordinator role (e.g. a nurse) throughout the intervention and (4) collected a high number 
of PROMs.

An initial truth table was created that suggested that studies that had an emphasis on understanding 
patient experiences through collecting a high number of PROMs tended to be successful (see Table 6). 
However, on further inspection it became apparent that some configurations within the truth table 
included a mixture of successful and unsuccessful studies, and an alternative model was developed. This 
is summarised in the truth table in Table 7, which examined configurations according to whether the 
study (1) provided information in different formats to participants (Diff_Format), (2) had an emphasis on 
goal setting (Goal_set), (3) had a consistent co-ordinator role (e.g. a nurse) throughout the intervention 
(Nurse_Led) and (4) included efforts to support discharge (Supp_Discharge).

The truth table reassuringly showed that studies that did not have any of the four conditions belonged 
to an unsuccessful configuration (a configuration composed of three studies).83–85 However, the truth 
table also revealed that a study with all four elements conducted by73 was also unsuccessful, which 
challenged the assumptions outlined in the logic model (configuration F below). Further examination of 
the characteristics of this study showed that the study also included a distinct set of key intervention 
features, with the intervention’s components including light and music therapy alongside psychological 

TABLE 5 Allocation criteria used to group studies into successful and unsuccessful sets

Effectiveness rating Numeric value Allocation criteria 

Successful studies 1 Improvement (statistically significant) in at least one PROM AND LOS

Partially successful studies 0.66 Improvement in at least one PROM but NO improvement in LOS

Partially unsuccessful studies 0.33 Improvement in LOS but NOT in PROM

Unsuccessful studies 0 No improvement in either PROMs or LOS

LOS, length of stay.
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intervention; all other interventions included in the dataset were evaluating changes in the type 
and implementation of clinical practice (e.g. changes in fluid management) as well as changes in the 
implementation of care practices.

As the intervention appeared to be based on a distinct programme theory that was unlike other 
interventions, the remainder of the analysis is based on 11 studies, with a revised truth table shown 
in Table 8. Four configurations are observed as triggering a successful outcome, giving an indication 
that there are multiple pathways to triggering a successful outcome, although only one of these is 
supported by multiple studies. We can see that in this truth table, seven out of a possible 16 potential 
configurations of conditions are observed in the data. A study conducted by Forsmo and colleagues88 
which trialled an ERAS protocol for patients who had experienced colorectal surgery was the only study 
in the data coded as including efforts supporting discharge; this study improved length of stay but not 
PROMs and was allocated to the partially unsuccessful set.

Prehab interventions for abdominal surgery
We started with a model that mirrored the conditions for the ERP studies which required further 
iteration due to inconsistencies within configurations. A truth table (see Table 9) consisting of four 

TABLE 6 Initial truth table ERP studies

Configuration 
Different 
format 

Nurse
led 

Goal 
set 

Support 
discharge OUT 

Number 
of cases Consistency 

PRI (proportional 
reduction in 
inconsistency) 

A 1 1 0 0 1 2 1 1

B 0 0 1 0 1 1 1 1

C 1 0 0 0 1 1 1 1

D 1 0 1 0 1 1 1 1

E 1 1 0 1 0 1 0.33 0

F 1 1 1 1 0 1 0.33 0

G 0 1 0 0 0 2 0.165 0

H 0 0 0 0 0 3 0.11 0

PRI, proportional reduction in inconsistency.

TABLE 7 Revised truth table ERP abdominal studies

Configuration 
Different
format 

Nurse
led 

Goal
set 

Support
discharge OUT 

Number 
of cases Consistency 

PRI (proportional 
reduction in 
inconsistency) 

A 1 1 0 0 1 2 1 1

B 0 0 1 0 1 1 1 1

C 1 0 0 0 1 1 1 1

D 1 0 1 0 1 1 1 1

E 1 1 0 1 0 1 0.33 0

F 0 1 0 0 0 2 0.165 0

G 0 0 0 0 0 3 0.11 0

PRI, proportional reduction in inconsistency.
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conditions was developed that reflected whether interventions (1) provided information in different 
formats to participants (Diff Format), (2) had an emphasis on goal setting (Goal set), (3) included 
additional time being spent with patients (Add time) and (4) included an emphasis on the early 
mobilisation of patients (Early Mob). Of 16 possible configurations, seven were observed within the 
data, with the largest configuration consisting of six studies that were unsuccessful which provided 
additional time for patients and goal-setting but did not focus efforts on early mobilisation or provide 
information in different formats. This suggests that configurations involving these latter two conditions 
may be particularly important in determining intervention success; this is explored further in the 
minimisation process.

Interventions for lower-limb arthroplasty surgery
Data from 14 studies are included in the truth table (see Table 10), which explores whether interventions 
(1) included an emphasis on the early mobilisation of patients (Early Mob), (2) had an emphasis on 
goal setting (Goal set), (3) had a consistent co-ordinator role (e.g. a nurse) throughout the intervention 
(Nurse_Led) and (4) collected a high number of PROMs (high PROMs). Of 16 possible configurations, 
nine were observed within the data. Four configurations were observed to trigger successful 
interventions; configuration D was close to the consistency threshold of 0.79 and included a partially 

TABLE 8 Truth table Prehab abdominal studies

Configuration 
Different
format 

Add 
time 

Goal
set 

Early 
mob OUT 

Number 
of cases Consistency 

PRI (proportional 
reduction in inconsistency) 

A 0 0 0 1 1 1 1 1

B 1 1 0 0 1 1 1 1

C 1 1 0 1 1 1 1 1

D 1 1 1 0 1 1 1 1

E 1 0 0 1 0 1 0.33 0

F 0 1 1 0 0 6 0.22 0.12

G 0 0 1 0 0 1 0 0

PRI, proportional reduction in inconsistency.

TABLE 9 Truth table lower-limb arthroplasty studies

Configuration 
Early 
mob 

Goal 
set 

Nurse 
led 

High 
PROMS OUT 

Number 
of cases Consistency 

PRI (proportional 
reduction in inconsistency) 

A 1 1 0 0 1 1 1 1

B 1 1 1 0 1 1 1 1

C 1 1 0 1 1 2 0.854 0.829

D 0 1 1 1 1 4 0.798 0.774

E 0 1 1 0 0 1 0.604 0.604

F 1 0 0 1 0 1 0.5 0

G 0 0 0 1 0 2 0.398 0

H 0 1 0 1 0 1 0.33 0

I 0 0 1 0 0 1 0 0

PRI, proportional reduction in inconsistency.
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successful study where there was an improvement in at least one PROM but not in LOS;51 configuration 
C also included a partially successful study.78 Two of the configurations suggest that studies that had an 
emphasis on understanding patient experiences through collecting a high number of PROMs were also 
more likely to be successful, albeit with the presence of other conditions. The truth table in this case 
helps to separate out configurations that include fully as well as partially successful studies from those 
that are partially or fully unsuccessful.

QCA stage 5 and 6 results – Boolean minimisation and incorporation of logical 
remainders
We applied Boolean minimisation to obtain the simplest expression of those conditions (intervention 
processes) that were associated with triggering a successful intervention for each truth table described 
above. We first developed a ‘complex solution’ based on the observed data only; however, as noted 
above, of the 16 possible configurations of conditions, several were left unobserved in the data. 
These unobserved configurations are known in QCA parlance as logical remainders and can be used 
to simplify the minimised solution further. We can make assumptions about the likely outcome if 
logical remainders were observed in the data; these assumptions can be data-driven and determined 
by computer algorithms to form the simplest expression (the parsimonious solution), or they can be 
informed by researcher input (the intermediate solution – intermediate in complexity between the 
complex and parsimonious solutions). For each truth table, a complex, parsimonious and intermediate 
solution was generated (all are available upon request), although here we focus on the results of the 
intermediate solution, following a growing consensus in the QCA literature around the prioritisation of 
the intermediate solution.152

ERP interventions following abdominal surgery
The solution shows two pathways to triggering a successful intervention (see Table 11) – the first 
pathway suggests that goal-setting alone is sufficient (although not necessary) to trigger a successful 
intervention; the second suggests that providing information in a different format in the absence 
of taking efforts to support discharge leads to a successful intervention (not supporting discharge, 

TABLE 10 Intermediate solution for ERP interventions following abdominal surgery

 
Solution 
consistency PRI 

Raw 
coverage 

Unique 
coverage Studies 

GOAL SETTING 1.00 1.00 0.334 0.167 Khoo44,45

DIFFERENT FORMAT * 
~SUPPORTING DISCHARGE

1.00 1.00 0.668 0.501 Frees;58 Jones et al.;44  
Vlug Lap, Vlug Open65

Solution coverage 1.00 1.00 0.835

Lap, laparoscopic surgery group; Open, open surgery group; PRI, proportional reduction in inconsistency.

TABLE 11 Intermediate solution for Prehab interventions for abdominal surgery

 
Solution 
consistency PRI 

Raw 
coverage 

Unique 
coverage Studies 

DIFFERENT FORMAT * 
ADDITIONAL TIME

1.00 1.00 0.531 0.531 Arthur,52 Tagaki,87 
Reif/Auer71,72

~DIFFERENT FORMAT * ~GOAL 
SETTING * EARLY MOBILISATION

1.00 1.00 0.177 0.177 Kapritsou 202081

Solution coverage 1.00 1.00 0.708

PRI, proportional reduction in inconsistency.
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represented by the ~ sign in the table). The interpretation of this solution is discussed later in the results. 
The solution has a high coverage value, and exploration of individual cases shows that the solution 
accounts for all cases that were full members of the effective intervention set.

Prehab interventions supporting abdominal surgery
This dataset included four studies that were in the successful intervention set, and the solution shows 
two pathways to triggering a successful intervention (see Table 12) – the first pathway suggests that 
providing information in a different format and spending additional time with patients is sufficient to 
trigger a successful intervention (the ‘and’ relationship represented by the * sign); the second pathway 
suggests that efforts to support early mobilisation but not providing information in different formats 
and not setting goals leads to a successful intervention (‘not’ represented by the ~ sign below). The 
interpretation of this solution is discussed later in the results. The solution has a high coverage value, 
and exploration of individual cases shows that the solution accounts for all cases that were full members 
of the effective intervention set, although it does not account for two studies that were partial members 
of the successful set whose characteristics were indistinguishable from less successful studies.54,57

Interventions supporting lower-limb arthroplasty surgery
This dataset of 14 studies included six studies that were full members of the successful outcome set and 
two that were partial members, and the solution accounted for all eight of these studies (see Table 12). 
Two pathways were identified that triggered a successful intervention – the first accounted for four 
studies and suggested that a combination of early mobilisation and goal setting triggered a successful 
intervention; the second also accounted for four studies and suggested that goal setting, along with a 
consistent point of contact (e.g. a nurse) leading the intervention, along with a high number of PROMs 
being measured, were sufficient to trigger a successful intervention.

Additional quality checks implemented across all models
In obtaining the solutions above, some untenable assumptions may have been made about the 
logical remainders and we implemented an algorithm developed by Dusa151 to remove untenable and 
contradictory logical remainders that could be otherwise be used to generate the solution, generating 
an ‘enhanced intermediate solution’. Further checks on the solutions were also undertaken to ensure 
that the solutions did not also trigger the negation of the outcome (a possibility in QCA due to causal 
asymmetry). Finally, any discrepancies in coverage were also checked, with the models for both sets of 
abdominal studies accounting for all studies that were full members of the successful outcome set, and 
the model for LLA accounting for full and partial members of the successful outcome set.

QCA stage 7 – interpretation
All solutions presented explore the accompanying care processes that support interventions to reduce 
the length of stay within hospital and improve patient outcomes. The solutions therefore do not point to 
which clinical intervention components can improve these outcomes, but instead give an indication of 
how procedures should be implemented from the patients’ perspective.

TABLE 12 Intermediate solution for lower-limb arthroplasty interventions following surgery

 
Solution 
consistency PRI 

Raw 
coverage 

Unique 
coverage Studies 

EARLY MOBILISATION * 
GOAL SETTING

0.915 0.907 0.424 0.424 Larsen;68,69 Pour;78 
Fransen;60 Den Hertog75

GOAL SETTING * NURSE 
LED * PROM CONSIDERED

0.798 0.774 0.306 0.306 McDonall;89 Siggeirsdottir;86 
Williamson;51 Soeters77

WHOLE SOLUTION 0.882 0.848 0.729

PRI, proportional reduction in inconsistency.
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Enhanced recovery protocols for abdominal surgery
Two pathways were identified here, with one pathway suggesting that goal-setting alone was sufficient 
to trigger a successful intervention, represented by two studies, one of which also appeared in the 
second pathway. In both studies, patients were informed of protocols and goals for different stages of 
their recovery, for example daily mobilisation and nutritional goals.44,45 Such goal-setting was found to 
be an important way of allowing patients to measure their progress and self-motivate in the qualitative 
synthesis. Both the qualitative synthesis as well as the results of recent trials153 emphasise that goal-
setting should be person-centred and should be viewed as shared by the patients and the clinicians. 
Given that both successful studies describe the clinical elements of the studies in greater detail than 
some of the elements around implementation (i.e. how the intervention was conducted), it is unclear 
the extent to which goal-setting was implemented as a joint enterprise and was person-centred in 
nature.44,45

A second pathway suggested that providing information in different formats, and not implementing 
efforts to support discharge, triggered a successful intervention. The importance of providing 
information in different formats (e.g. written and orally) is congruent with the qualitative synthesis, 
which showed that providing information clearly helped improve the confidence of patients in self-
management tasks, but also improved understanding of why tasks were important to their recovery. 
Efforts to support discharge were not reported in 11 ERP studies, or were similar in intervention 
and comparator groups, and were only present in an unsuccessful study conducted by Forsmo and 
colleagues.88 The intervention involved stoma education, which was intended to allow patients to be 
better prepared for discharge and subsequently managing a stoma at home. This intervention was 
associated with reduced LOS but there was no improvement in PROMs measured.

Given that there was only one study reporting differences in efforts to support patients at or after 
discharge, there is insufficient evidence in the studies to fully evaluate the impact of this condition on 
the outcome. It may be that while there were some measures to support discharge put into place, in 
the case of Forsmo these did not fully prepare patients, although the description provided does not 
allow us to assess this further.88 While the second pathway in this group of studies indicates that not 
implementing efforts to support discharge triggers a successful outcome, this suggestion is incompatible 
with our logic model and the reflections of PPI members and clinical stakeholders.

Prehab interventions supporting abdominal surgery
For Prehab interventions, providing information in different formats was identified as a trigger for 
successful intervention in one pathway, but only in combination with spending additional time with 
patients. This pathway once again suggests that a person-centred approach to the implementation 
of the intervention generates a successful outcome; here it suggests that providing information 
and allowing time for questions and the development of broader relationships can lead to more 
individualised care and improved patient outcomes. For example, in the case of one successful study 
supporting this pathway, in addition to education and reinforcement, monthly nurse-led telephone 
calls not only allowed patients time to ask questions, they also ‘provided reassurance’ to patients, 
emphasising that information in conjunction with creating a safe space to process information and ask 
questions is important in reducing length of stay and improving PROMs.52

One study found that early mobilisation but not providing information in a different format and not 
incorporating goal-setting triggered a successful outcome. The intervention evaluated by Kapritsou 
and colleagues focused heavily on progressive mobilisation out of bed 4 hours after surgery, with four 
daily bouts of ambulation in the first day post-surgery, whereas conventional protocols involved far 
fewer bouts of ambulation from the outset.80 Such efforts align with the qualitative evidence that early 
mobilisation helps crystallise the patients’ role as active patients (which may reduce the length of stay) 
and successful mobilisation can send a message to patients that they are on the path to recovery. While 
early mobilisation in this study appears to trigger success in the absence of the other two components, 
this may be a feature of reporting more than a form of conjunctural causality in this study given that 
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early mobilisation may itself be viewed as a shared goal between patients and clinicians and the study 
reported provision of information as a core intervention feature (although this was not reported as being 
provided in different formats).

Interventions supporting lower-limb arthroplasty
Goal-setting was a feature of both pathways identified as triggering success for interventions 
supporting LLA. Among four studies, success was triggered when goal-setting was accompanied by 
early mobilisation, with one study noting that efforts to support early mobilisation were set around 
specific milestones (goals), including getting up on the day of the surgery and climbing stairs two days 
afterwards, and was accompanied by positive reinforcement by a case manager.75

In a different set of studies, goal-setting was accompanied by a consistent point of care and coordination 
as well as a high number (4+) of PROMs measured (even if not all changed positively). We interpret 
this latter condition as being symbolic of a commitment by triallists to promote patient-centred care 
and to understand patient experiences in a holistic way; while all trials included measured a PROM 
as part of the inclusion criteria, there was variation in the extent to which triallists were interested in 
multidimensional measures. For example in one successful study included in this configuration,86 a key 
aim was to address a gap in evidence about the broad functioning and quality of life and levels of pain 
among patients who have a shorter hospital stay. In addition, the role of a consistent coordinator was 
also identified as crucial in this pathway alongside goal-setting and a consistent point of care, which is 
congruent with the qualitative research where a coordinating role was observed to be a vital one among 
patients and clinicians to ensure adherence to protocols and to facilitate the patient journey. Returning 
to the example of Siggeirsdottir and colleagues, a physiotherapist and/or OT was involved in the care 
of each patient, providing education from one month before the surgery, through to accompanying the 
patient home if needed, and conducting a number of visits after discharge (a median of four within the 
first 2 weeks post discharge) to ensure that the regime was being followed.86 In the qualitative synthesis, 
such a regime that involves a consistent point of care helped to ensure that patients felt that their care 
was individualised and that follow-up care was easily accessible.

QCA summary

Summary
For ERP interventions to support recovery from abdominal surgery, goal-setting or offering information 
in different formats were identified as core components of studies that successfully reduced LOS and 
improved patient outcomes. For Prehab interventions before abdominal surgery, offering information 
in different formats and spending additional time with patients (e.g. to address questions) are likely to 
be important factors in reducing LOS and improving patient experiences (this pathway was supported 
by the greatest number of successful studies). Finally, for interventions focused on ERP and Prehab 
approaches for LLA, goal-setting along with early mobilisation or goal-setting along with a thorough 
approach to understanding patient outcomes holistically and a consistent point of care were identified 
as important for reducing LOS and improving patient outcomes. The results therefore suggest that a 
complex balance of intervention components trigger successful interventions: these represent both 
individualised approaches that allow patients to understand their treatment (e.g. through providing 
information in different formats), to ask questions about their treatment (through spending additional 
time with patients), and to build supportive relationships (through having a consistent point of care), 
with more exigent strategies that facilitate patients to monitor their own progress (goal-focused) and 
challenge themselves in recovery (through early mobilisation).
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Chapter 5 End-user involvement

This chapter details how patients, members of the public and clinical stakeholders were integrated 
throughout each stage of the review process and identifies the impact of their involvement in review 

processes, decision-making and project outcomes.

Patient and public involvement and engagement

Two adults aged over 60 supported the development of the funding application and approved the final 
protocol for the study prior to its submission.

We met with eight adults aged 60 or over with experience of being a patient for a planned procedure 
with an overnight stay, and six adults with experience of caring informally (i.e. not as part of a paid 
role) for a patient aged 60 or over following a planned procedure with an overnight stay. Four 2-hour 
meetings were scheduled over the course of the project; the timings of these meetings aligned with key 
stages of the review (detailed below in Table 13):

TABLE 13 Details of stakeholder engagement

Review stage 
PPI/stakeholder 
involvement Impact on project 

Protocol 
development
October 2018

1 × 2-hour in-person 
meeting with PPI group 
from previous project

The research questions for this review were derived directly from 
discussions with patients and clinicians during completion of our 
previous review and represent issues that both groups were keen to 
address.17

May 2019 1 × 1-hour in-person 
meeting with AH

Discussed care pathway for older adults admitted for hospital 
procedures. Identified need to focus on support needs of patient’s 
post-hospital discharge. Informed focus of review.

July 2019 1 × 1.5-hour in-person 
meeting with patients 
who had supported 
previous review (n = 2)

Discussion on the difficulties that they, and the individuals supporting 
them, experienced following discharge from hospital. Also included 
their experiences providing support as informal carers to others 
who had been discharged from hospital. Discussed patient views 
on QoL and particular importance of this post hospital discharge. 
Patients approved of project plan and helped inform the selection of 
relevant outcomes, and thus the inclusion criteria, for the quantitative 
systematic review.

August 2019 – 
February 2020

Email exchange with AH, 
JM, CL

Clinical stakeholders checked inclusion criteria and suggested patient 
and professional organisations who we could include in our dissemi-
nation strategy

Meeting 1, protocol 
revisions/checking 
focus of reviews 1 
and 2, June 2021

1 × 2-hour meeting with 
patient group (n = 7); 
1 × 2-hour individual 
meeting with patient; 
6 × 1.5-hour individual 
meetings with carers

Experiences of hospital admissions and/or caring experiences shared, 
and factors which impacted their experience, including communi-
cation, the need to self-advocate, carers as the eyes and ears of the 
patient, and difficulties around discharge/post-op. These discussions 
helped inform our thinking for qualitative analysis and building of 
logic model. Perspectives on the definition of ‘length of stay’ were 
also discussed, with PPI members defining it as including from when 
they first entered hospital, while many studies define it as the period 
following the procedure only.

Feedback on 
analysis-in-progress

CL present at monthly 
team meeting

Discussion about acute post-operative pain as an outcome compared 
to other outcomes. Decision to de-prioritise studies in the quantita-
tive systematic review where this was the only PROM/PREM.

continued
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Review stage 
PPI/stakeholder 
involvement Impact on project 

Meeting 2, feedback 
on analysis-in- 
progress (mainly 
the quantitative 
systematic review), 
November 2021

1 × 2-hour meeting with 
patient group (n = 8); 
1 × 2-hour meeting with 
carers’ group (n = 2), 
2 × 2-hour individual 
meetings with carers

Discussed the outcomes emerging from the quantitative systematic 
review. Identified what was missing and what would be prioritised. 
QoL and anxiety felt to be very important. Discussed studies only 
measuring acute post-operative pain and what the group thought 
about the value of this as a single outcome. Discussed the difficulty 
of regional differences in access to post-op services, including rurality 
vs. urban living. Post-operative recovery phase at home raised by both 
carers and patients as being the most challenging where more support 
was often needed. This phase highlighted as being poorly represented 
in the studies in terms of outcomes. Carers also noted the difficulties 
of caregiving, such as caring for older and younger relatives at the 
same time, the additional challenges when the person you care for is 
not a relative, and the need for services to communicate with them. 
Discussions reinforced our thinking around deprioritising studies 
measuring acute pain only and highlighted where there are gaps in the 
evidence as well as providing materials for the discussion.

Feedback on 
analysis plans, April 
2022

Email correspondence 
with JM and AH

Informed how quantitative studies were grouped based on outcome, 
procedure and/or intervention for consideration in QCA analysis.

Meeting 3, feedback 
on initial findings 
of the quantitative 
systematic review; 
feedback on 
analysis-in-progress: 
qualitative evidence 
synthesis, May 2022

1 × 2-hour meeting with 
patient group (n = 6); 
1 × individual meeting 
with patient; 1 × email 
correspondence with 
patient; 1 × 2-hour 
meeting with carers’ 
group (n = 2), 2 × 2-hour 
individual meetings with 
carers

Discussed patient pathway and both patients and carers highlighted 
that post-discharge phase at home creates the most challenges, the 
importance of having someone accessible to contact in this time, 
and good communication between the hospital and other services. 
Discussions reflected the findings from the qualitative evidence 
synthesis strengthening our arguments and providing material for 
discussions section. These views helped highlight outcomes and 
issues included in the logic model and thoughts around condition 
selection for QCA.

Feedback on 
analysis plans, May 
2022

Meeting with JM Informed the merging of different types of procedures and interven-
tions for QCA analysis. Decision made to collate all intra-abdominal 
studies, with LLA studies kept as a separate grouping. Discussions 
informed preliminary plans for dissemination of work appropriate for 
medical/service-related audiences.

Feedback on list of 
QCA conditions, 
June 2022

Email correspondence 
with CL and meeting 
with JM

The following points were raised as important aspects of the content 
and/or delivery of interventions to speed up/enhance recovery which 
should link to better patient-reported outcomes from the clinician’s 
perspective: post-discharge support, carer involvement, active mobil-
isation, patient information, following a protocol, and person-centred 
PROMs. This informed the selection process of conditions included in 
the QCA.

Meeting 4 with 
PPI group, October 
2022

1 × 2-hour meeting with 
patient group (n = 6), 
1 × 2-hour meeting with 
carers’ group (n = 2), 
1 × 2-hour individual 
meeting with carer

Discussed key findings from reviews 1 and 2 and overview of review 
3. Discussed options for dissemination, whom we should tell and how. 
Discussed our potential outputs and the options for involving our PPI 
members in the development of these. Members to be involved in 
Plain English Summary editing, podcast creation and writing reflection 
for main report.

Editing of Plain 
English Summary 
and request for 
reflective writing for 
report

Sent to PPI members for 
comments and reflec-
tions requested.

Plain English Summary sent to PPI group and request for any 
comments or changes. Six members made comments which were 
incorporated into the final edit. Five PPI members wrote reflective 
comments which were added to our reflections below.

Reading of draft 
report, October 
2022

Copy of draft report 
circulated to all 
stakeholder

Comments from AH returned and changes incorporated into the 
report.

AH, Anthony Hemsley; CL, Christopher Lovegrove; JM, John McGrath; QCA, qualitative comparative analysis;  
QOL, quality of life; PPI, patient and public involvement.

TABLE 13 Details of stakeholder engagement (continued)
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1.	 early stages of screening – allowing for any potential changes to the inclusion criteria
2.	 end of screening, initial stages of data extraction – allowing for early interpretation of outcomes 

emerging from the quantitative systematic review
3.	 end of analysis for both reviews – allowing for themes to be discussed for the logic model
4.	 end of project – allowing for feedback on key themes and dissemination plan.

As there were several months between meetings, we sent monthly or bi-monthly email updates to keep 
our members informed and engaged.

At the end of the project, we emailed all members individually to ask for their reflections on being 
involved in the project. We asked them to consider what they felt had gone well and what might have 
gone better.

Though we considered meeting with patients and carers together, we decided to split them into 
separate groups to keep numbers at each meeting at a level which would allow for good participation by 
all members and help ensure that people could speak more freely if they had negative experiences of, 
for example, caring for a family member. Splitting the group in this way allowed also for greater flexibility 
in identifying a mutually convenient time to meet for carers. All members could choose to meet with 
the researchers as part of their relevant group, or individually. Some of the PPI members were unable 
to attend some of the group meetings but where possible we made alternative individual meeting 
arrangements to give as much opportunity as possible for each member to be involved in each meeting.

All meetings were held remotely via Zoom due to uncertainty about pandemic restrictions. Remote 
sessions supported the inclusion of people from a wider geographical area but did mean that those 
without an internet connection or computer literacy could not participate. PPI members lived in the 
south-west, south-east, London, Midlands, and northern England, and had a range of positive and 
negative experiences. The carers’ group also included those members with experience of caring for their 
next-of-kin and those who cared for other family members or friends. Some of our carers were also able 
to draw on personal experiences as a patient undergoing a planned procedure.

Discussions with the PPI members helped to bring the topic to life for the research team, providing real-life 
examples of some of the issues described within the included studies. In particular, the patients and carers 
provided insights into the very real difficulties that they, and the individuals supporting them, experienced 
following discharge from hospital. We discussed the difficulty of regional differences in access to post-
operative services, including rurality versus urban living. The post-operative recovery phase at home was 
felt by both carers and patients as being the most challenging where more support was often needed. 
These discussions helped inform our thinking for qualitative analysis and building of logic model. Further 
details of the impact of our discussions with patients and carers are provided in Table 13.

Stakeholders

The following clinical experts were consulted in developing the protocol and during the review:

•	 A consultant geriatrician (AH) with expert knowledge in the management of adults with multiple 
comorbidities and complex needs, frailty syndromes and polypharmacy, and with expertise in 
achieving successful discharge planning and supportive home-based post-discharge interventions.

•	 A consultant urological surgeon in the UK (JM), who was National Clinical Advisor to the UK 
Department of Health for the Enhanced Recovery Partnership Programme, and chaired the ERAS 
Guideline Development Group for the British Association of Urological Surgeons and authored 
the specialty guidelines. Recognised internationally for work in enhanced recovery following major 
urological surgery and has published widely within this field.

•	 A clinical lead OT in neurology and neurorehabilitation in the UK. His clinical interests include 
Parkinson’s disease, brain injury and cognitive neuroscience.
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Reflections

We had a fantastic group of both patients and carers for this project, really engaging, enthusiastic, 
respectful, and always with valuable comments. In a stand-alone exercise, we asked the group to provide 
reflections that would inform the report. They were happy for the opportunity, and some of their 
feedback follows below.

All in all, it had been an honour to be involved in this study and to be able here to contribute 
some reflections.

(Member of the carer PPI group – ID 01)

The experiences and contribution of the group have helped solidify our findings and emphasise the 
need for greater consideration of carers and greater focus on the transition from hospital to home. 
Involvement of our members throughout the project has enabled us as researchers to consider and 
interpret our findings at each stage from the perspective of patients and carers, reinforcing what we 
might already have considered and highlighting what we’d missed or what the research gaps were.

Involving other family members in what is happening is also critical as this will help everyone and help the 
older person feel more safe and secure and able to cope. Also having a named person to connect with by 
phone in case of emergency is also critical as they can then build up a relationship with this person and 
feel able to share their fears and worries.

(Member of the patient PPI group – ID 05)

Better communication and aftercare between those medical carers and for both patients and carers would 
honestly mean so much to everyone, I am sure. We have only been asked at an appointment to fill out a 
comment card for those visits only, nothing from hospital stays.

(Member of the carer PPI group – ID 03)

In their feedback at the end of the project several members highlighted how they felt that our findings 
reflected their experience.

The findings of the study matched what my experience has a been as a carer and I fully endorse the need 
for further research and for any examples of good practice to be shared between wards and hospitals 
of how early discharge and all the benefits of that which this study has proven becomes the norm when 
people are admitted into hospital.

(Member of the carer PPI group – ID 01)

I found the project very interesting and enjoyed participating and listening to other people’s experience of 
hospital care on Zoom. I agreed with the finding of the project. It is very important not to be discharged 
from hospital without careful planning as this may result in harm to patients’ health which may result in 
them having to be readmitted, costing NHS more expense.

(Member of the patient PPI group – ID 02)

I became involved in this study as I’m over 60 and have many experiences in the hospital system and some 
were good others were not due to not having a care plan in place after planned surgery. The strategies 
that are in place do not take into account your circumstances or family help. I believe the findings 
has highlighted this, for me I was not surprised by this as the care plans do not go far enough to the 
patients wellbeing.

(Member of the patient PPI group – ID 04)

It was most interesting to take part in this research project. I feel that it is a very important project and 
could help make a difference to the health and wellbeing of many older people together with helping staff 
in both hospitals and the community learn what it the best way forward.

(Member of the patient PPI group – ID 05)
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The groups sessions were facilitated well, members felt able to speak openly, share experiences and 
question researchers in depth about the purpose of the review and how it would be used to make 
a difference.

It was good to meet other older people from different parts of the country, hear their views and 
experiences and what has helped them or has not been so good for them either.

(Member of the patient PPI group – ID 05)

The one-to-one meetings were good and gave me plenty of chance to openly express my views and were 
able to be at a time that I could do.

(Member of the carer PPI group – ID 01)

It was good to feel involved at all stages of the project and that our views were important and taken 
on board.

(Member of the patient PPI group – ID 05)

On one occasion, one member felt less able to share recent negative experiences as a group but felt 
comfortable to do so on a one-to-one basis with one of the researchers and this was later arranged. 
Group meetings also provided the opportunity for advice to be shared between members. Feedback 
from one carer highlighted the positive impact a group meeting can have, allowing members to 
bounce ideas off one another and providing the opportunity for shared experiences to provide some 
reassurance. Though we tried to arrange group meetings for the carers, this only happened on two 
occasions and not all members were able to attend and therefore had an individual meeting. One 
member expressed the view that they would have preferred more group meetings and that meeting 
one-to-one felt isolating.

I enjoyed being involved in this project but feel that as carer the fact that all the meetings bar the last one 
were one-to-one meetings made me feel quite isolated.

(Member of the carer PPI group – ID 01)

As a research team, we will take this feedback on board for future projects, and take steps to ensure that 
group meetings are prioritised where possible.

Members of the group are keen to help to share the findings from the project and have been involved in 
dissemination activities.

It is also really important that the results of the study are shared more widely. Having shorter stays in 
hospital can also save the NHS money.

(Member of the patient PPI group – ID 05)

Some members have helped to edit the Plain English Summary and provided ideas for whom to share 
our findings with. Some members are keen to be involved in outputs that will continue after report 
submission, that is by podcast.

Equality, diversity and inclusion

Future research in this area should endeavour to provide opportunities for members of the public to 
engage with projects of this nature in a variety of different formats, including face-to-face and online, 
on an individual and group basis. This will provide scope to engage with individuals according to their 
preferences and consider their physical capabilities, physical needs, and levels of computer literacy. 
Given the topic of this linked-evidence synthesis and potential related research, particular effort 
should continue to be made to seek and maintain relationships with people from more vulnerable and 
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harder-to-reach sectors of the population, including individuals from black and ethnic minorities and/
or those with cognitive impairment. Prior research experience and understanding should be considered 
when engaging with both members of the public and clinical stakeholders, and suitable training or 
additional support materials offered. The format and content of materials used to disseminate the 
findings of this research should consider the needs of these more vulnerable populations to ensure 
that the relevant messages are identified for each audience and that these are communicated in a way 
which is accessible to each group. The dissemination pathway should consider how these materials are 
to reach the different stakeholder groups likely to be interested in the research, again with particular 
emphasis on targeting harder-to-reach populations.
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Chapter 6 Discussion and conclusions

This linked-evidence synthesis addressed the broad overarching question of whether multicomponent 
interventions designed to accelerate the recovery of older adults from elective surgery and achieve 

an earlier hospital discharge result in better patient outcomes. We built on previous work which 
established that such interventions are usually effective at reducing length of stay (LOS) without 
detriment to, and often improving, clinical outcomes.17 In the current review, we focused on patient-
reported outcomes (PROMs/PREMs), service utilisation and the experiences of patients, carers and staff 
involved in the delivery of such interventions.

We conducted two reviews and an overarching synthesis, all of which were informed by regular 
engagement with clinical stakeholders, older adults with experience of planned elective surgery and 
people who have cared for older adults undergoing surgery. The first was a review of quantitative 
evidence about the effect of multicomponent interventions aiming to enhance recovery/reduce LOS 
on PROMs, PREMs and service utilisation. The second was a review of qualitative evidence about the 
experiences of patients receiving multicomponent interventions to enhance recovery / reduce length 
of stay, their family and carers and staff involved with delivering care within these interventions. The 
overarching synthesis sought to identify the components of relevant interventions that are associated 
with better outcomes for adults admitted to hospital for planned procedures.

Summary of quantitative systematic review

For the quantitative systematic review, we identified 22,791 unique records and screened 1133 of these 
at full text. A total of 125 papers were eligible for inclusion, and we prioritised 53 of these, reporting 
on 49 studies, for full data extraction, quality appraisal and synthesis. These 49 studies were prioritised 
because they were either an RCT or a study conducted in the UK.

The prioritised evidence pertained to eight broad types of surgical procedure (cardiac, colorectal, LLA, 
pelvic, upper abdominal, abdominal, thoracic and removal of tumours at various sites), the most common 
being those for LLA (45% of studies) or colorectal surgery (24% of studies). These two categories 
were the most common in our previous review; however, there was a swing in this review to a greater 
proportion of studies being about LLA.17 This may have been due to the requirement for PROMs to 
be measured and reported for inclusion in this review and a greater propensity, in our experience, for 
papers about hip and knee surgery to report such outcomes.

Studies were further grouped by intervention category, most being either ERP (59%) or Prehab (33%). 
There were three Rehab interventions and one each of Discharge Planning and Preoperative Assessment 
and Care Plan. Outcomes were categorised as LOS, complications, readmissions, mortality, morbidity, 
service utilisation and seven types of PROM/PREM – mental health, physical function, quality of life, 
physical activity, pain, patient satisfaction and social function.

The quality of evidence was generally low, with only six studies achieving a rating of ‘strong’ during 
quality appraisal. Furthermore, poor reporting of outcome data and intervention characteristics meant 
that several studies could not be included in the meta-analysis, and that a number of potential QCA 
conditions could not be evaluated.

Studies regarding LLA tended to show that ERP interventions were associated with reductions in LOS 
and occasional benefits in terms of PROMs, with no detrimental effects on any outcome. However, 
Prehab interventions had little influence on any outcome. This pattern was reproduced within the body 
of evidence regarding colorectal surgery. Studies in isolation showed promising outcomes, but there was 
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no convincing evidence that any particular type of intervention was effective at improving clinical and 
patient-reported outcomes. Service utilisation was rarely reported.

Quantitative systematic review results in context

Our findings regarding clinical outcomes generally follow the wider evidence, although we previously 
identified more convincing associations between both ERP and Prehab interventions and improvements 
in clinical outcomes.17 The requirement in the present review for quantitative studies to report PROMs/
PREMs or service utilisation meant that 39 of 73 studies that were previously includable were not 
eligible for this review, and as such we captured a slightly different body of evidence herein. It is 
unclear why the evidence from the present review is less convincing in terms of clinical outcomes, 
particularly from Prehab interventions. We recognise that the broader literature is more conclusive on 
the benefits of ERP interventions, especially in terms of LOS and complications,154–156 and to a lesser 
extent Prehab,157 and the evidence in this review does not suggest any detrimental effects on these 
outcomes. However, our findings do expose the lack of high-quality evidence regarding the patient 
experience of care, and the longer-term impact of shorter hospital stays on patients, their carers and 
community services.

Regarding PROM’s, PREMs and service utilisation, to our knowledge there is a dearth of review evidence 
on this topic, and thus our findings are unique. Jones and colleagues systematically reviewed evidence 
on PROMs and experiences of enhanced recovery but specific to orthopaedic surgery.23 They found a 
paucity of evidence but it indicated, similar to our review, that interventions did not compromise patient 
quality of life or experiences.23 The review by Jones and colleagues was published in 2014 and called for 
the measurement of patient experience to be standardised with further research, sentiments which are 
echoed in the present review.

Strengths and limitations of quantitative systematic review

The quantitative systematic review was comprehensive and rigorous. We prioritised the best and most 
relevant evidence available. Despite being the best available, the evidence reviewed was,however, 
lacking in several aspects, expanded upon below, which limited the extent to which clear conclusions 
could be drawn in response to research question 1.

Prioritising a portion of the evidence available for full data extraction, critical appraisal and synthesis 
could be seen as a limitation; however, we believe the findings from non-RCTs conducted outside the 
UK would be likely to have contributed minimally to overall findings. We would not have undertaken 
meta-analysis of non-RCTs and although we recognise the value of before-and-after study designs in 
evaluating care improvement initiatives, there are inherent limitations to such study designs. An in-depth 
narrative synthesis of the non-prioritised studies may, however, have provided further knowledge of the 
types of PROMs/PREMs used, and how they are influenced by interventions of interest.

PREMs were rarely reported and usually took the form of an ad hoc survey or questionnaire. Regardless 
of intervention type, PROMs were rarely improved. Of the 38 studies included in the QCA, 15 saw an 
improvement in both LOS and at least one PROM/PREM, however in total only 36 of 152 outcomes 
measured across these studies were improved. Overall, the influence of enhanced recovery approaches 
on PROMs is inconclusive, with the approach to their measurement likely to be one limitation. We 
observed several potential limitations to the measurement of PROMs, including:

•	 Choice of PROM. Multiple studies used similar tools such as the SF-36 to assess multiple domains 
including physical function, mental health, quality of life and social function. While this tool is 
validated and widely used, there are numerous specialist and/or bespoke tools which could have 
been used to provide more accurate or valid findings.158
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•	 Measurement frequency. In the vast majority of studies, outcomes were measured at baseline, once 
post-intervention and possibly at one more follow-up point. Multiple measurement points would 
provide a fuller assessment of the outcome of interest. This was supported by feedback from our 
PPI group.

•	 Not asking the right people. There were no PROMs aimed at carers, and therefore the impact of 
early discharge of older adults after major elective surgery, which falls heavily on carers, has not been 
captured. Carers in our PPI group supported this point.

•	 Not asking the right questions. The qualitative evidence synthesis and our PPI group highlighted a 
range of important issued that were not broached by the array of PROMs and PREMs utilised in the 
quantitative review.

•	 Incomplete reporting of outcomes. The PROMs listed in studies were sometimes not reported, and 
frequently were not afforded the same attention as clinical outcomes, with values absent in lieu of 
summary statements.

Despite identifying 42 RCTs and 7 non-RCTs from the UK, the evidence does not allow us to make 
firm conclusions regarding the impact of interventions to facilitate earlier hospital discharge on patient 
outcomes, or the subsequent effect on primary care and community services. Furthermore, there 
were only 14 studies conducted in the UK, of which only 6 were RCTs. While international evidence is 
important, it would be particularly beneficial to have more studies evaluating UK-based interventions, 
and especially those which evaluate the impact on service utilisation following early hospital discharge. 
Service utilisation was only reported in four studies.

Summary of the qualitative evidence synthesis

We identified 4820 unique records, of which 298 were sought for full-text screening. We found 43 
papers that were eligible for inclusion, and prioritised 35 for quality appraisal, data extraction and 
synthesis, based on the quality and quantity of data provided. The evidence was dominated by ERP-type 
interventions (77%), with only one study about Prehab. There were two studies about Rehab, and single 
papers about case management, CGA, early discharge, a perioperative care and e-health programme, 
and a staff mix intervention. Thirteen prioritised studies were from the UK (n = 13) with Denmark (n = 6) 
and Australia (n = 3) next most common. Twenty-five prioritised studies captured the views of patients, 
and there were seven studies reporting staff views, four with the views of carers.

We used a meta-ethnographic approach for our synthesis to develop six constructs. The first construct 
‘Home as the preferred environment for recovery’ highlights the benefits, and challenges, of recovering 
at home for patients and carers. This construct influences the concepts discussed within the other 
five constructs: ‘Feeling safe’, ‘Individualisation of a standardised programme’, ‘Taking responsibility’, 
‘Essential care at home’ and ‘Outcomes’. ‘Feeling safe’ explores the importance of ensuring the emotional 
and physical needs of patients and their family/carers are met, and that they are supported to develop 
confidence through provision of information, pre-operative care and accessible, appropriate follow-up 
care. ‘Individualisation of a standardised programme’ discusses the importance of tailoring structured 
programmes, such as ERPs, to the needs of the individual patient. It also highlights the challenges that 
comorbidities, complications, and weekend staffing levels can pose to this patient-centred process. 
‘Taking responsibility’ raises key questions around roles and responsibilities for the recovery process, 
including after discharge – exploring the role of the active patient, expert versus generalist staff, and 
staff/service co-ordination. ‘Essential care at home’ highlights the vital role of informal caregivers 
in supporting patients within their own home post-discharge. It also highlights the need to ensure 
caregivers are provided with adequate support to enable them to perform their caregiving role. The final 
construct ‘Outcomes’ examines how patients may not always be asked about aspects of their care or 
recovery that are most meaningful to them, at the right time, and that they may mask or overlook the 
negative aspects of their care.
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This review represents the findings of a comprehensive search and synthesis strategy, incorporating 
the views and experiences of patients, families, carers and staff of interventions to reduce LOS and/or 
improve recovery. The resulting line of argument provides insight into aspects of the care pathway which 
patients and their family/carers find particularly significant and those which could be improved, which 
can be used to inform future clinical practice, policy-making and further research.

Qualitative evidence synthesis results in context

These findings are in line with earlier systematic reviews which did not specifically examine the 
experiences of older patients. In a review of qualitative evidence of experiences of ERAS programmes 
following surgery for a range of conditions in adults 18 years of age or over, Sibbern et al. (2017) 
highlighted the importance of sharing information, the dilemma presented by the need to provide 
individualised treatment within standardised care, the balance needed to manage burdensome 
symptoms during a rapid recovery and the importance of a sense of security at discharge and the role of 
professional support in helping patients continue their recovery plan and achieve planned discharge.24 
Another systematic review exploring staff perceptions of ERAS programmes after surgery highlighted 
the importance of communication and collaboration within and between services, and challenges of 
implementing protocol-based care and managing knowledge, and expectations of staff.25 One difference 
between this review and ours is that it also highlighted the theme ‘resistance to change’, describing 
how some staff can be reluctant to implement new working practices. This was apparent in our review 
to a limited extent, with Kocman et al. (2019) finding that one reason the attempted implementation of 
the CGA in pre-operative assessment failed was due to the competing priorities of services and staff 
within an already very busy service pathway, which could be interpreted as a type of ‘resistance’ at a 
service, rather than specific staffing, level. It may also not have been apparent in our review due to the 
limited number of included studies from a staff perspective. Cohen et al. (2019) particularly highlight 
the need for an ERAS co-ordinator for staff, which complements the recommendation from our review 
of a similar co-ordinator for patients. Given that staff workloads and services are increasingly stretched 
with increasing numbers of patients and longer waiting lists due to the COVID-19 pandemic,3 a staff 
co-ordinator may ease some of the burden on other members of staff, which may also support provision 
of the individualised care we recommend in this review.

That both Sibbern et al. (2017) and Cohen et al. (2019) have broadly similar conclusions, despite not 
focusing on the experiences of older people, lends support to our conclusions as being the likely salient 
issues. However, as described in the background section of this report, older people are more likely to 
be ‘complex’ patients, for example due to being at increased risk of complications,6,9–16 which means the 
challenges of earlier discharge may be more pertinent for this patient group.

There is not, to our knowledge, a systematic review which specifically examines the experiences of 
carers of older people with these kinds of interventions, and other evidence is a little more mixed. One 
study159 investigating the cost-effectiveness of enhanced recovery compared to usual care found that 
there was no difference in the number of days that patients needed assistance from home carers, but 
that the carers had fewer days off work to provide this care, and concluded that caregiver burden was 
reduced with ERP and that earlier discharge did not result in a transfer of responsibility for recovery from 
the hospital to home, which is in contrast to our findings. This difference may be due to the issues we 
discuss with regard to outcome measurement and that ‘days off work’ may not be an appropriate metric 
for carers who are retired. Meulenbroeks et al.’s systematic review160 found mixed evidence on whether 
caregiver-inclusive transitional care programmes for older adults with geriatric syndrome provided 
better value, with ‘value’ referring to not only cost-effectiveness, but also the qualitative experience of 
patients and staff and the quality of care. Despite finding some positive trends for improved patient and 
caregiver experience, they were unable to reach conclusions due to the poor quality of evidence. They 
also included studies for unplanned hospital admission, such as due to stroke, and there may be differing 
issues when there can be no pre-operative planning, for example. Given that carers in our included 
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studies, and the carers in our PPI group, highlighted difficulties and a need for greater inclusion and 
consideration, further research is required which examines their perspectives to develop appropriate 
evidence-based support. This may be particularly important for those caring for complex older patients, 
who may need to deal with increased numbers of complications during the recovery period,6,9–16 the 
additional pressures of being a ‘sandwich’ carer supporting an elderly parent and young children,161 or 
their own health issues or frailty if they are also older or have their own health issues.162

Qualitative evidence synthesis strengths and limitations

Whilst the findings of this synthesis were drawn from research representing the views of those 
with experience of interventions to reduce LOS for patients over the age of 60 following a planned 
procedure, it is probable that individuals from/representing other populations with experience of other 
types of hospital interventions may also be able to relate to aspects of our findings. The synthesis 
represents the views of patients admitted for a diverse range of procedures, who experienced a variety 
of different types of interventions. Five of the six constructs identified in the final synthesis were 
supported by at least 21 high- to moderate-quality studies. The exception to this was the construct 
‘Outcomes’, which was supported by 14 studies, of which 13 were of high/moderate quality. Despite this 
construct being supported by fewer studies, we felt that the importance of the concepts represented 
within merited representation through a separate, stand-alone construct, particularly given that a lack of 
adequate outcome reporting limited the systematic review of quantitative evidence.

Whilst views of ERP/ERAS-style interventions dominated the synthesis, we accounted for this by 
incorporating views of other types of interventions early in the synthesis and by comparing and 
contrasting experiences across different types of interventions. Most of the articles included within 
the synthesis represented the views/experiences of patients. This reflects the poor reporting of the 
characteristics of the patients being supported, including age and reason for admission, within articles 
reporting the views of carers and staff. This meant these papers did not meet the inclusion criteria 
for this review and resulted in the views of carers/families and staff being under-represented in 
the synthesis.

This systematic review was conducted and reported in accordance with best-practice guidelines. Due to 
the high number of studies identified through searches, we did not conduct searches of Google Scholar 
or relevant websites. In addition, the high number of studies eligible for inclusion in the qualitative 
evidence synthesis meant that we prioritised the studies with the highest quantity of interpretative data 
across different population and intervention groups for inclusion in the synthesis. This meant that eight 
articles were not quality appraised or incorporated into the final line of argument; however, summary 
details of these studies were extracted and included in Appendix 3. The analyses of these eight studies 
were also primarily descriptive in nature and represented experiences of patients of interventions 
already included within the synthesis, thus their findings are unlikely to alter our main findings. These 
pragmatic decisions were necessary to ensure the linked-evidence synthesis could be undertaken within 
the timeframe and resources available.

Summary of overarching synthesis

The overarching synthesis aimed to bring together the evidence from the first two reviews in order 
to develop an understanding of the aspects of interventions or their delivery which can lead to better 
patient outcomes. We performed a QCA, and through this process were able to draw out additional key 
points relevant to the research question.

Using the findings of the qualitative evidence synthesis and informed by consultation with clinical 
stakeholders and our PPI group, we developed a logic model outlining the theory by which improved 
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patient outcomes may be achieved. We then drew out the individual components of the logic model 
and, in discussion with clinical stakeholders and following checking of papers, shortlisted those which 
were both likely to be the most influential in determining success and able to be identifiable within the 
quantitative evidence. We then examined the studies in the quantitative review for evidence of these.

The results suggest that a complex balance of intervention components trigger successful interventions: 
these represent both individualised approaches that allow patients to understand their treatment (e.g. 
through providing information in different formats), to ask questions about their treatment (through 
spending additional time with patients), and to build supportive relationships (through having a 
consistent point of care), with more exigent strategies that facilitate patients to monitor their own 
progress (goal-focused) and challenge themselves in recovery (through early mobilisation).

Overarching synthesis strengths and limitations

A strength of this QCA is that the focus on patient perspectives generated from the qualitative evidence 
synthesis was instrumental in the design of the logic model, which in turn formed the basis of the QCA. 
The components identified are those that could be implemented to support a range of intervention 
approaches that aim to reduce the LOS following surgery, and the components identified are supported 
by the insights provided through the qualitative evidence synthesis and conversations with clinical 
stakeholders and people with relevant experience of elective procedures involving overnight stays 
at hospital.

Given the focus on the factors that are experienced and known to patients, a substantial limitation 
of the synthesis, however, is its focus on non-clinical implementation factors, and the synthesis does 
not give any direct indication of the efficacy of different clinical procedures that may also influence 
LOS and patient-reported outcomes, which would be largely unseen or unknown to most patients. A 
further limitation is that each model identified a slightly different set of components as being important 
in triggering successful interventions. Attempts at an overall model based on all 36 studies were not 
fruitful and may reflect the fact that different components are differentially important depending on 
the implementation stage [pre-operation vs. across the patient journey (ERP)] and the type of surgery 
(abdominal cavity vs. LLA).

An important limitation is around the QCA approach itself and its capacity to consistently and correctly 
reveal complex causal relationships, including around the stability of QCA solutions when new evidence 
is added, and the generalisability of the solutions to alternative datasets. Similarly, there exist critiques 
based on simulated datasets where the causal processes are known around whether QCA does identify 
the correct solution;163 although these critiques also do not take into account that QCA solutions 
cannot be generated in the absence of theoretical and case-based knowledge. In the present QCA, the 
synthesis primarily rests on programme theory generated from a synthesis of patient perspectives on 
interventions to reduce LOS/enhance recovery, which forms a strong basis for the analytical decisions 
made and the interpretation of the results.

This QCA is also not immune to issues around the reporting of interventions and the influence of 
lower-quality studies. In terms of the latter, several of the studies were of moderate or weak quality, 
with none of the studies included in the ERP analysis deemed to be of high quality. There was little 
relationship between the quality of the study and its effectiveness in models and therefore some of 
the components identified as important for a successful intervention were identified through evidence 
from weak studies. Similarly, most studies screened patients with more challenging profiles out of the 
intervention, therefore the extent to which the results are generalisable to patients with more complex 
needs is unclear. In terms of reporting, it was clear that many of the trials were not directly interested in 
reporting the implementation of clinical components, and the identification of intervention components 
in some cases was based on sparse data. Several of the trials also regarded quantitative data on patient 
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experience as ancillary process evaluation data and not a core metric in of its own right, and the triallists 
generally offered little reflection.

Finally, in developing the list of conditions for the final QCA we had to discard or combine a number of 
desirable elements identified within the logic model. This was either due to poor or absent reporting 
within the quantitative studies, or because some individual elements were too specific or numerous to 
be operationalised in the analysis. For example, the item ‘efforts to support discharge’ was developed 
to capture multiple possible actions or intervention components that could have been implemented to 
support patients including discharge planning, assessment of the home environment, telephone support, 
education and information to support rehabilitation at home, nurse visits, etc. Other conditions such 
as ‘goal-setting’ involved a level of interpretation during coding, for example when patients performed 
a graded exercise programme. Therefore, it is important to note the limitations involved when coding 
conditions in the development of the truth tables.

Implications for policy and practice

Our findings support the use of ERP interventions and, to a lesser extent, Prehab interventions, as 
effective means of reducing LOS for older adults undergoing elective surgery requiring an overnight stay 
in hospital. Shorter stays are achieved without detriment to other clinical outcomes (e.g. complications, 
readmissions), but our findings reflect ongoing uncertainty over the impacts of earlier discharge on 
patients and carers, or service utilisation.

Despite the lack of quantitative evidence to allow the evaluation of patient outcomes and service 
utilisation, the rich qualitative evidence exploring the support patients, families and carers may need 
before, during and after hospital admission presents compelling arguments. The overarching synthesis 
reinforced many of these suggestions, pointing to the need for individualised approaches to care 
that allow patients to understand their treatment, to ask questions about their treatment, and to 
build supportive relationships, with strategies that facilitate patients to monitor their own progress, 
and challenge themselves in recovery, being warranted. These suggestions accord strongly with 
recommendations outlined in NICE guideline 180, about perioperative care in adults.164

Our findings should inform policy-making with regard to:

•	 informing how the support needs of patients, carers and families are assessed and managed before, 
during and after the hospital stay

•	 the commissioning of appropriately structured services to ensure that patients and carers/families 
receive appropriate follow-up support following discharge

•	 establishing minimum national outcome criteria to ensure that the PROMS reflect information 
which both is useful to inform the evaluation of services and captures recovery outcomes which are 
meaningful to patients and carers themselves

•	 clarifying core responsibilities of hospital and community staff across the patient care pathway and 
how these could be adapted according to individual service models

•	 considering how patients with more complex needs, including those with multiple comorbidities/
conditions, who experience complications, and those who are isolated can be better supported within 
structured care pathways, including post-discharge support.

Regarding clinical practice, these findings may help support hospital and community-based health and 
social care staff to provide person-centred care which:

•	 is based upon an assessment of emotional and physical wellbeing of patients and their family/carers 
before, during and after the patient’s hospital stay
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•	 considers the separate responsibilities of the patients, carers and staff to promote patient recovery 
and the information, training and/or support each group may require to fulfil these

•	 considers the health and wellbeing needs of carers as separate individuals
•	 promotes the involvement of family and/or carers throughout the patient care pathway
•	 is oriented around recovery goals which are both clinically and personally meaningful to the patient 

and/or their carer/family
•	 promotes the adaptation of protocolised hospital interventions to accommodate the individual needs 

of patients with more complex needs
•	 includes the time and resources staff need to fulfil holistic, individualised care for patients.

Our findings may also be useful to managers across primary and secondary health and social 
care settings to evaluate the extent to which their existing services align with the findings and 
recommendations of this linked-evidence synthesis.

Suggested research priorities

We suggest the following research priorities:

•	 Addressing the overdue requirement to effectively capture patient and carer outcomes and 
experiences of interventions to achieve earlier discharge. In particular, the views of carers who may 
shoulder the majority of the burden of aftercare were not represented alongside any trials included in 
the quantitative review.

•	 As part of this, establishing a core-set of PROMs which more accurately capture aspects of recovery 
which are meaningful to patients and the time-points at which these should be assessed, particularly 
post hospital discharge.

•	 Gathering evidence (particularly UK-based) about the direct consequences of earlier discharge on 
use of services outside hospital. This should include an evaluation of the systemic impact of the 
work associated with the increased emphasis on creating individualised support plans for patients 
and carers on the health and social care services supporting these individuals post-discharge. 
Specific professional groups to consider include, but may not be limited to, social workers, OT, 
physiotherapists, community support workers, community nurses and GP.

•	 Supporting the adaptation of protocolised interventions to meet the needs of older patients admitted 
to hospital for a planned procedure, who have complex needs such as frailty, living alone or comorbid 
conditions, who may be at greater risk of experiencing complications pre- or post-discharge.

Equality, diversity and inclusion

Participant representation
Compared to younger patients, older adults admitted to hospital for elective procedures face disrupted 
discharge trajectories out of hospital due to transport difficulties, they may be in poor physical health or 
living with frailty, they may be socially isolated or have living arrangements requiring additional support 
following discharge.

Our research question sought to understand the impact of interventions that aim to expedite the 
discharge of older adults from hospital back into the community, often as early as a day or two after 
major surgery. Our systematic reviews focused on the influence of the interventions on the experiences 
of patients and their families and carers. Though we intended to explore the impact of age, gender 
and frailty within the quantitative evidence, the paucity of high-quality data on PROMS and PREMs 
prevented this. Our qualitative evidence synthesis highlights the vital role of informal caregivers 
in supporting patients within their own home post discharge. It also highlights the need to ensure 
caregivers are provided with adequate support to enable them to perform their caregiving. Although 
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the underlying construct from the qualitative synthesis is that home is the preferred environment for 
recovery, patients without access to informal carers or whose informal carers have their own complex 
circumstances may experience health inequity.

Research team and wider participation
Our team is small, making it difficult to ensure diversity across a range of groups; we also do not feel 
comfortable asking team members to disclose information on diversity unless they wish to share this. 
However, we did recruit a PPI group of patients with experience of a hospital stay following a planned 
procedure and people who have cared for a family member undergoing such an experience. The PPI 
group brought a broad range of backgrounds and experiences to the review. Further details of the 
activities undertaken with the PPI group and the impact of these activities on the project can be found 
in Chapter 5.

There was a range of experiences and expertise within the team. The project provided opportunities 
for the development of skills in quantitative evidence synthesis, QCA, project management and 
report-writing.

Patient and public involvement

PPI was included throughout the project. Full details of this involvement can be found in Chapter 5.
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Appendix 1 Search strategy for MEDLINE
Database: MEDLINE ALL

Host: Ovid

Hits: 8446

Strategy:

1.	 ((older or frail or elderly) adj2 (person* or people or patient* or population* or adult*)).tw.
2.	 geriatric*.tw.
3.	 *aged/
4.	 *“Aged, 80 and over”/
5.	 *frail elderly/
6.	 *Geriatrics/
7.	 or/1-6
8.	 ((eye* or sclera or iris or retina or cataract or ophthalmol*) adj3 (surgery or surgical* or procedur*)).tw.
9.	 exp *ophthalmologic surgical procedures/
10.	 ((heart or cardiac or coronary) adj3 (surgery or surgical* or procedur* or transplant* or angiography 

or angioplasty or bypass)).tw.
11.	 (aortic adj3 (replacement or surgery or surgical* or procedur*)).tw.
12.	 (carotid adj3 endarterectomy).tw.
13.	 ((arterial or artery or arteries) adj3 (bypass or surgery or surgical* or angioplasty or embolectomy)).tw.
14.	 *coronary artery bypass/
15.	 ((urinary or urologic* or genitourinary or bladder or prostate) adj3 (surgery or surgical* or  

procedur*)).tw.
16.	 (urethrotomy or prostatectomy).tw.
17.	 exp *Urologic Surgical Procedures/
18.	 (meningioma* adj3 (surgery or surgical* or procedur*)).tw.
19.	 craniotomy.tw.
20.	 *craniotomy/
21.	 ((lung or thoracic or thorax or cardiothoracic or pulmonary or chest or diaphragm) adj3 (surgery or 

surgical* or resection* or procedur*)).tw.
22.	 (thoracotomy or pneumonectomy).tw.
23.	 *Thoracic Surgery/
24.	 (“bile duct” adj3 (resection* or surgery or surgical* or procedur*)).tw.
25.	 ((pancreas or pancreatic) adj3 (surgery or surgical* or resection* or procedur*)).tw.
26.	 (pancreatectomy or pancreaticoduodenectomy).tw.
27.	 *Pancreatectomy/
28.	 “endovascular aortic aneurysm repair*”.tw.
29.	 “endovascular abdominal aneurysm repair*”.tw.
30.	 ((hip or knee or “lower limb*”) adj3 (replacement* or restructur* or arthroplasty or hemiarthroplasty 

or surgery or surgical* or procedur*)).tw.
31.	 *arthroplasty, replacement, hip/
32.	 *arthroplasty, replacement, knee/
33.	 ((colorectal or colon or colonic or rectal or rectum or bowel or intenstin*) adj3 (surgery or surgical* 

or resection* or procedur*)).tw.
34.	 Colorectal Surgery/
35.	 or/8-34
36.	 7 or 35
37.	 (“enhanced recovery after” adj3 surgery).tw.
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38.	 ERAS.tw.
39.	 ((enhanced or early or earlier) adj3 (recovery or mobili?ation or ambulation or rehab*)).tw.
40.	 ERP.tw.
41.	 (“proactive care” adj2 “older people”).tw.
42.	 POPS.tw.
43.	 (“fast track” adj3 (surgery or surgical* or program* or management or “patient care”)).tw.
44.	 (multimodal adj3 (rehab* or perioperative or postoperative or “post operative” or optimi?ation or 

care or convalesc*)).tw.
45.	 (optimal adj2 (“preoperative assessment” or “preoperative management”)).tw.
46.	 ((accelerated or optimi?ed or rapid or “fast track”) adj3 (care or rehab* or recovery or mobili?ation or 

ambulation or convalesc*)).tw.
47.	 ((improved or improving) adj2 recovery).tw.
48.	 “comprehensive geriatric assessment*”.tw.
49.	 “short acting an?esthetic*”.tw.
50.	 ((integrated or managed) adj1 “care pathway*”).tw.
51.	 ((multidisciplinary or “multi disciplinary”) adj1 assessment*).tw.
52.	 ((physiotherap* or exercise*) adj3 (augment* or increas* or “higher frequency”)).tw.
53.	 (“pressure ulcer*” adj3 “risk assessment”).tw.
54.	 ((nutrition* or feed* or eat*) adj3 support*).tw.
55.	 *Nutritional Support/
56.	 ((support* or community) adj3 discharg*).tw.
57.	 (discharg* adj3 plan*).tw.
58.	 (rehab* adj3 (home or community)).tw.
59.	 or/37-58
60.	 ((length or duration) adj4 stay adj8 (reduce* or reduction* or reducing or shorter or shortening or 

“positive effect*” or prolong* or increas* or decreas* or improve* or improving or “patient outcome*” 
or “clinical outcome*” or “clinical indicator*” or “outcome measure*”)).tw.

61.	 (hospital* adj3 stay adj8 (reduce* or reduction* or reducing or shorter or shortening or “positive ef-
fect” or prolong* or increas* or decreas* or improve* or improving or “patient outcome*” or “clinical 
outcome*” or “clinical indicator*” or “outcome measure*”)).tw.

62.	 (time adj3 discharg*).tw.
63.	 *“Length of Stay”/
64.	 or/60-63
65.	 59 or 64
66.	 (randomis* or randomiz* or randomly).tw.
67.	 rct*.tw.
68.	 (trial* or controlled or “control group*” or “intervention group*”).tw.
69.	 ((single or doubl* or tripl* or treb*) and (blind* or mask*)).tw.
70.	 (“4 arm” or “four arm”).tw.
71.	 ((before adj4 after) or “BA stud*” or “CBA stud*”).tw.
72.	 (“pre post” or “pre test*” or pretest* or posttest* or “post test*” or (pre adj3 post)).tw.
73.	 (interrupt* adj2 “time series”).tw.
74.	 (“time points” adj3 (over or multiple or three or four or five or six or seven or eight or nine or ten or 

eleven or twelve or month* or hour* or day* or “more than”)).tw.
75.	 ((“quasi experiment*” or quasiexperiment* or “quasi random*” or quasirandom* or “quasi control*” or 

quasicontrol*) adj3 (method* or stud* or design*)).tw.
76.	 randomized controlled trial.pt.
77.	 controlled clinical trial.pt.
78.	 or/66-77
79.	 (quality adj2 (life or wellbeing or “well being”)).tw.
80.	 (hql or hqol or “h qol” or hrqol or “hr qol”).tw.
81.	 “Quality of Life”/
82.	 (qaly* or qald* or qale* or qtime*).tw.
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83.	 quality-adjusted life years/
84.	 (“disability adjusted life” or daly*).tw.
85.	 (sf36 or “sf 36” or “short form 36” or “shortform 36” or “sf thirtysix” or “sf thirty six” or “shortform 

thirtysix” or “shortform thirty six” or “short form thirtysix” or “short form thirty six”).tw.
86.	 (sf6 or “sf 6” or “short form 6” or “shortform 6” or “sf six” or sfsix or “shortform six” or “short form 

six”).tw.
87.	 (sf12 or “sf 12” or “short form 12” or “shortform 12” or “sf twelve” or sftwelve or “shortform 

twelve” or “short form twelve”).tw.
88.	 (sf6D or “sf 6D” or “short form 6D” or “shortform 6D” or “sf six D” or sfsixD or “shortform six D” or 

“short form six D”).tw.
89.	 (sf20 or “sf 20” or “short form 20” or “shortform 20” or “sf twenty” or sftwenty or “shortform  

twenty” or “short form twenty”).tw.
90.	 (euroqol or “euro qol” or eq5d or “eq 5d” or “eq 5d 3l” or “eq 5d 5l”).tw.
91.	 AQoL.tw.
92.	 (“health* year* equivalent*” or hye or hyes).tw.
93.	 (utilit* adj3 (analys* or assess* or estimat* or scor* or valu*)).tw.
94.	 (“health utility index” or hui or hui1 or hui2 or hui3).tw.
95.	 disutili*.tw.
96.	 “standard gamble*”.tw.
97.	 (“time trade off” or “time tradeoff” or tto).tw.
98.	 or/79-97
99.	 78 or 98
100.	 36 and 65 and 99
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Appendix 2 Matrices for network meta-
analysis feasibility assessment

The tables below display attempts to identify clusters of studies with the same comparison, outcome 
categories and measurement time points that could have made network meta-analysis feasible. 

The two largest groups of studies were assessed, colorectal and lower-limb arthroplasty. There was no 
comparison where network meta-analysis would have been feasible.

TABLE 14 Comparisons with 2 + studies per outcome and time point, colorectal studies

Comparison 

IN-HOSPITAL DISCHARGE TO 30D 31D TO 6MO 6MO PLUS 

Pain QOL MH PF PA MH PA N/A

ERP vs. TAU Two studies N/A N/A N/A N/A N/A N/A N/A

Prehab vs. TAU N/A N/A N/A N/A N/A N/A N/A N/A

Prehab vs. Rehab N/A N/A N/A N/A N/A N/A N/A N/A

Rehab vs. TAU N/A N/A N/A N/A N/A N/A N/A N/A

D, days; MH, mental health; MO, months; PA, physical activity; PF, physical function; QOL, quality of life;  
TAU, treatment as usual.

TABLE 15 Comparisons with 2 + studies per outcome and time point, lower-limb arthroplasty studies

Comparison 

IN-
HOSPITAL 

DISCHARGE 
to 30D 31D TO 6MO 6MO PLUS

Pain Pain QoL MH PF Sat PA Pain QoL Pain 

ERP vs. TAU 3 studies 4 studies 3 studies

Prehab vs. TAU N/A N/A N/A N/A N/A N/A N/A 4 studies N/A N/A

Rehab vs. TAU N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

D, days; MH, mental health; MO, months; PA, physical activity; PF, physical function; QOL, quality of life;  
Sat, satisfaction; TAU, treatment as usual.
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Appendix 3 Qualitative review – summary of 
all included studies
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TABLE 17 Articles contributing to constructs and themes

Construct Theme 
Number of studies 
contributing to theme Supporting studies 

Home as the 
preferred environ-
ment for recovery

NA 22 90,100,101,103,104,106,108–111,113,114,116, 

121–125,127,128,130,132,133

Feeling safe Meeting emotional and physical 
needs

23 90,100–105,107–111,113,114,116,119,120,124–126, 

128,130,133

Increasing confidence and 
preparedness through informa-
tion and planning in advance

28 90,100,102–108,110–116,118–120,122–126,128,129,131–133

Appropriate, available and 
accessible follow-up

30 90,100–109,111,113–116,118–123,125–132 

Individualisation 
of a structured 
programme

Being inside or outside the 
programme

20 90,102,103,107,108,110–112,114–118,121,122,128–131,133

Differing priorities 6 103,112,117,119,121,129

Essential care at 
home

Caregivers as essential 20 90,100,102,103,105,106,108,110,113,114,116,119,121, 

123–130 

The direct, indirect and other 
work of caregiving

13 90,100,104–106,111,113,115,125,126,128,130,132

Taking 
responsibility

The active patient 29 90,100–104,106,107,109–111,113–116,118–132 

Staff skills – expertise vs. 
generalists

4 101,112,117,129

Staff and service co-ordination 18 103–105,107,108,111,114–116,118,122,124–130 

Outcomes Masking the negative 8 90,100,105,106,109,126,128,132

The right questions at the right 
time

6 110,111,115,123,129,130

Appendix 4 Articles contributing to constructs 
and themes
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Appendix 5 Quality appraisal of prioritised 
qualitative studies using Wallace checklist
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Appendix 6 Coding scheme and three data 
tables for qualitative comparative analysis
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