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Abstract

Introduction

A key goal for working age stroke survivors is to return to work, yet only around 50% achieve

this at 12 months. Currently, there is limited evidence of effectiveness of early stroke-spe-

cialist vocational rehabilitation (ESSVR) interventions from randomised controlled trials.

This study examined fidelity to ESSVR and explored social and structural factors which may

have influenced implementation in the RETurn to work After stroKE (RETAKE) randomised

controlled trial.

Methods

Mixed-methods process evaluation assessing intervention fidelity and incorporating longitu-

dinal case-studies exploring stroke survivors’ experiences of support to return to work. Nor-

malisation Process Theory, and the Conceptual Model for Implementation Fidelity, informed

data collection and analysis.

Results

Sixteen sites across England and Wales participated in RETAKE. Forty-eight occupational

therapists (OTs), supported by 6 mentors experienced in vocational rehabilitation (VR),

delivered the intervention (duration 12 months) between February 2018 and April 2022.

Twenty-six participants (15 ESSVR, 11 usual care (UC)) were included in longitudinal case-
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studies. An additional 18 participants (8 ESSVR and 10 UC) were interviewed once. Nine-

teen OTs, 6 mentors and 19 service managers were interviewed. Fidelity was measured for

39 ESSVR participants; mean fidelity score was 78.8% (SD:19.2%, range 31–100%). Com-

parison of the experiences of ESSVR and UC participants indicated duration and type of

support to return to work were perceived to be better for ESSVR participants. They received

early, co-ordinated support including employer liaison and workplace adjustments where

appropriate. In contrast, UC participants reported limited or no VR or return to work support

from health professionals. Typically, UC support lasted 2–8 weeks, with poor communica-

tion and co-ordination between rehabilitation providers. Mentor support for OTs appeared to

increase fidelity. Service managers indicated ESSVR would enhance post-stroke services.

Conclusions

ESSVR was valued by participants and was delivered with fidelity; implementation appeared

to be facilitated by mentor support for OTs.

Introduction

Stroke is a common neurological condition resulting from a sudden interruption in blood sup-

ply to the brain caused by occlusion of a blood vessel (ischaemic stroke) or by bleeding from a

blood vessel in the brain (haemorrhagic stroke) [1]. Stroke is associated with significant long-

term disability. In the United Kingdom (UK) over 100,000 new strokes occur annually [2]. UK

Stroke Registry data suggests a quarter of all strokes occur in adults of working age but fewer

than half can expect to have returned to work at one year [3]. The COVID19 pandemic exacer-

bated this problem, with one study indicating people with a disability were 1.5 times more

likely to be unemployed [4]. Stroke affects people at an individual and social level with reduced

quality of life and poorer psychological and social outcomes. Economically there is an 18%

reduction in income for individuals and lost productivity for the economy exceeding £1.6 bil-

lion per year in the UK [5]. Work is therefore an important health outcome for individuals,

health services and the state [6, 7].

In the UK the National Clinical Guideline for Stroke [8] and the National Stroke Service

Model [9] identify the need for Vocational Rehabilitation (VR), which is defined as a process

comprising job preparation, work return, job retention or, where appropriate, planned with-

drawal from work. Data from the Sentinel Stroke National Audit Programme (SSNAP) for

England and Wales, indicated only 7.4% of all post-acute services audited in 2021 were

commissioning a VR service [10]. In addition, just half of the 20 Integrated Stroke Delivery

Networks, covering all National Health Service (NHS) regions in England and Wales, were

providing VR to all stroke survivors who needed it. Three quarters of these services reported

no set schedule for VR delivery prompting SSNAP report authors to call for investigation into

whether VR was being delivered in appropriate doses [10].

Several studies have identified four categories of predictors of successful return to work

(RTW); biological, social, psychological and environmental [11]; therefore, a multifaceted

approach is required. Longitudinal data from studies of severely disabled stroke survivors

from 7 countries found that access to VR varied widely between countries (24%-100%), as did

RTW rates (11%-43%) [12, 13]. However, these findings were usually based on RTW data

gathered at 6- or 12-months post-stroke, whereas stroke survivors often take longer to RTW

[12, 13]. In addition, employers in some countries (e.g. Sweden and Australia) are
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compensated when supporting stroke survivors to RTW, with VR often funded by government

schemes [14, 15]. In contrast, UK stroke survivors can only access VR through the NHS unless

they, or their employer, have private medical insurance or employment-related occupational

health services. In addition to variability in existing VR provision, there is currently limited

evidence from stroke specific systematic reviews and intervention studies to guide delivery of

effective VR services to support RTW post-stroke. There is some evidence to suggest early,

multidisciplinary, stroke specific interventions which cross service boundaries and include

work-ability assessment, employer engagement and workplace accommodations are associated

with higher RTW rates [13, 16]. Although limited confidence can be placed in these findings,

they echo studies of other disabling conditions suggesting that early VR provision may support

and sustain RTW post-stroke [11]. There is also consistent qualitative evidence of unmet need,

poor co-ordination of services and time limited support post-stroke [5, 17, 18]. The RETurn to

work After stroKE (RETAKE) trial was developed to address gaps in the existing evidence

related to the provision of effective VR early after stroke [19].

RETAKE was a multi-centre individual patient randomised controlled trial (RCT) (Trial

registration number: ISRCTN 12464275). It aimed to determine the clinical and cost-effective-

ness of Early Stroke Specialist Vocational Rehabilitation (ESSVR) in addition to usual NHS

rehabilitation on stroke survivors’ RTW at 12 months post-randomisation, compared to NHS

rehabilitation alone [19]. ESSVR combines occupational therapy (OT) with case-coordination

and is delivered in the community over a period of up to 12 months, by a stroke- specialist OT

with additional VR training. ESSVR includes the following: (a) assessing stroke impact on the

person and their job; (b) educating individuals, employers, and families about the impact of

stroke on work, and strategies to lessen impact (e.g., memory aids, fatigue management); (c)

work preparation, and (d) liaison with employers to plan and monitor a phased and sustained

RTW, where possible [19] (S1 Fig). The RETAKE trial results will be published elsewhere.

Real world implementation is central to RCT design. Therefore, there is a need to under-

stand intervention delivery contexts and factors likely to influence intervention uptake and use

[20, 21]. This is particularly important in trials of complex rehabilitation interventions, com-

prising multiple interacting components, and targeting different organisational levels, making

them particularly challenging to implement. ESSVR crosses organisational boundaries,

involves interactions between multiple stakeholders, is individually tailored, and requires

behaviour change by the patient, their family and employer. Measuring intervention fidelity

and gaining understanding of interactions between the intended audience and the interven-

tion are key elements of process evaluation [21]. Fidelity measurement focuses on whether the

intervention was delivered as intended (e.g., dose, content and process). Additionally, qualita-

tive exploration of participants’ experiences of an intervention and the social and structural

contexts in which it was delivered is important; and enables in-depth evaluation of the adapta-

tion or tailoring of an intervention. Understanding and reporting how the intervention is

delivered (including training and support, communication, and management structures) is

important for replication in clinical practice [20, 21]. This paper summarises the findings from

the process evaluation embedded in the RETAKE trial.

Methods

The process evaluation protocol was published previously [22]. The aims were to measure

fidelity to the ESSVR intervention, understand the social and structural context in which the

intervention was delivered and, identify factors which may influence the quality of implemen-

tation. Objectives are identified in Table 1.
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Design

Embedded, theory-driven mixed-methods process evaluation including longitudinal case-

studies, non-participant observations, semi-structured interviews and documentary analysis.

The process evaluation was informed by the ESSVR intervention logic model [22] and under-

pinned by Normalisation Process Theory (NPT) [23] (S1 Table) and the Conceptual Frame-

work for Implementation Fidelity (CFIF) (S2 Fig) [24]. Development and feasibility testing of

ESSVR was published previously [25]. For the ESSVR Logic Model and TIDieR description of

ESSVR in the RETAKE trial see Radford et al 2021 [22]. Fig 1 outlines, recruitment, trial arm

allocation, data collection by participant group and planned timing of data collection.

PPI involvement

A Public and Patient Involvement group [26] was engaged throughout the RETAKE study.

Involvement included: developing the grant proposal, advising on participant recruitment,

commenting on patient-facing materials, testing baseline and follow-up questionnaires, draft-

ing interview topic guides, commenting on data analysis, and commenting on dissemination

outputs (journal manuscripts, conference abstracts and posters).

Theoretical framework

Implementing complex interventions represents a programme change with implications for

organizations, staff, and service users. Normalisation Process Theory (NPT) facilitates under-

standing of the dynamics of implementing, embedding, and integrating complex interventions

[23]. NPT draws attention to: (i) the implementation process itself, and (ii) the organisational

and structural setting in which new interventions are to be implemented. Four generative

mechanisms, coherence, cognitive participation, collective action, and reflexive monitoring

explain how new interventions are embedded and ’normalized’ within services. These

Table 1. Objectives.

Objectives:

1) To measure fidelity to the intervention:

a. ascertain intervention dose by calculating number and length of sessions delivered.

b. describe level of fidelity to ESSVR intervention by coding content of Case Report Forms (CRFs) completed by

RETAKE OTs.

c. describe content and dose of usual care (UC) and ESSVR by coding content of treatment records completed by

RETAKE OTs.

d. observe fidelity in practice.

e. determine OTs competency to deliver the ESSVR intervention.

2) To understand the social and structural context in which the intervention is delivered and to identify factors

which may influence the quality of implementation:

a. describe participating centres in terms of number and grade of qualified staff, number of support staff and

caseload.

b. understand professionals’; experiences of being trained to deliver the intervention.

c. understand professionals’; experiences of delivering the intervention.

d. understand social and structural factors which support or act as barriers to implementation.

e. understand participants’; experience of being supported to RTW

f. Identify potential contaminants which would compromise the objective comparison between participants in

intervention and UC arms.

g. Understand the impact of the Covid 19 pandemic and furlough scheme on stroke survivors’; work ability and the

trial primary outcome (added January 2022)

https://doi.org/10.1371/journal.pone.0311101.t001
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Fig 1. RETAKE process evaluation flowchart.

https://doi.org/10.1371/journal.pone.0311101.g001
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mechanisms have also been applied to analysis of patients’ experiences, particularly the work

that participation in treatment or rehabilitation requires as patients seek to integrate these in

daily life [27, 28]. NPT informed interview schedule development and was used as a sensitising

lens in qualitative data analysis.

The Conceptual Framework for Implementation Fidelity (CFIF) guided collection and

analysis of quantitative data [24] CFIF outlines components and variables that make up and

affect intervention fidelity and explains how they relate to each other. Adherence includes con-

tent and dose (frequency, coverage, and duration) of delivery.

Eligibility criteria- process evaluation

RETAKE trial participants were eligible to participate in the process evaluation. Participants

were recruited from four stakeholder groups: Stroke survivors, family-carers, healthcare pro-

fessionals and employers (Fig 1). Recruitment commenced 1st September 2018 and ended on

31st January 2021.

Stroke survivors:

• Age�18 years.

• Admitted to hospital with new stroke (all severities).

• In work at stroke onset (including self-employed, paid or voluntary).

• Willing and have capacity to provide informed consent.

• Have sufficient proficiency in English to contribute to the data collection required for

research.

Stroke survivors who did not intend to RTW or those with a transient ischaemic attack

were excluded.

Family-carers of potential participants:

• Nominated family-carer of consenting participant.

• Willing and have capacity to provide informed consent.

• Have sufficient proficiency in English to contribute to the data collection required for

research.

Also eligible were:

• OTs who delivered the ESSVR intervention and their mentors.

• NHS staff involved in management, or delivery of stroke rehabilitation in RETAKE sites.

• Employers of participants receiving ESSVR.

Ethical approval. Was obtained through the East Midlands-Nottingham Research Ethics

Committee (Ref: 18/EM/0019) and the National Health Service Research Authority.

Informed consent

Following recruitment to the trial and randomisation to ESSVR plus usual care (UC) or UC

only, a random sample of potential longitudinal case-study participants were identified by the

CTRU (Fig 1). These participants were provided with a case-study information sheet and

opportunity to ask questions. Written informed consent was obtained from all case-study
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participants. Consent was reaffirmed at the start of observations and interviews. The same pro-

cess was adopted for carer, employer, OT, mentor, additional stroke survivor, and NHS staff

interviews. Additional consent to contact employers was requested from case-study partici-

pants before employers were contacted. Consent forms were completed and signed by partici-

pants and witnessed by Clinical Research Network staff or a Research Assistant.

Sampling

For professional and patient interviews, purposive sampling was used to seek diversity in geo-

graphical location, staff seniority and participant sociodemographic variables.

Data collection (Fig 1)

Data were collected at the organisational level (objectives 2a,2d,2f), intervention provider level

(objectives 1a-1e and 2b-2c), and individual participant level in the ESSVR and UC arms

(objective 2e). The impact of COVID19 (objective 2g) was explored at the organisational, pro-

vider and participant level.

To describe participating sites (objective 2a) researchers contacted site service managers

and completed questionnaires at baseline, and at trial completion.

To ascertain intervention dose (objective 1a), OTs completed case report forms (CRFs) for

each ESSVR participant for all treatment sessions (S1 File). Completed CRFs and NHS therapy

records provided content descriptions of UC and ESSVR (objective 1c). To describe adherence

to ESSVR (objective 1b) one ESSVR intervention record (OT therapy notes, stakeholder corre-

spondence, and CRFs) was collected and assessed for evidence of core component delivery

using an ESSVR-specific fidelity checklist (S2 Table).

OTs’ competency to deliver ESSVR (objective 1e), was assessed immediately following ini-

tial training and 6-months after training using OTs’ written responses to questions based on

vignettes depicting novel RTW after stroke scenarios, and by assessing the clinical record of

one randomly selected participant 12-months post-training.

All participant interviews were semi-structured. For case-study participants these occurred

within 6 weeks of recruitment (T1), at 6 (T2) and 12 months (T3). Treating OTs, nominated

carers and participants’ employers were interviewed once, approximately 12 months after par-

ticipant recruitment. NHS therapy records for case-study participants were reviewed (Objec-

tives 2b-2f) approximately 12 months after recruitment. Single interviews with an additional

sample of up to 30 participants (ESSVR and UC) were planned in the final year of the trial to

identify any differences in delivery of ESSVR or UC on participants’ experiences over time.

Interviews with OTs delivering ESSVR were planned during year one of the trial to explore

views of training, the intervention, organisational and social factors influencing intervention

delivery (Objectives 2b-2d and 2f). Mentors were interviewed in the same timeframe to explore

their perspectives on supporting RETAKE OTs to deliver ESSVR and on organisational and

social factors influencing delivery (Objectives 1e, 2c-2d and 2f). NHS staff supporting or man-

aging OTs delivering ESSVR were also interviewed (Objectives 2a,2c-2d and 2f). Interviews

were conducted by telephone by experienced qualitative researchers (KC, KP, SC, RC, CMcK)

using topic guides (S2 File). Non-participant observations of OT ESSVR participant interac-

tion in treatment sessions were planned to contribute to fidelity assessment during months

12–18 of the trial using a prompt for structured observation and unstructured fieldnotes [29].

Quantitative data analysis: Objectives 1a- 1d

Dose, duration, and frequency of ESSVR were calculated by CTRU staff using data from CRFs

and NHS therapy records. Total time spent delivering ESSVR including face-to-face contact,
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liaison with the patient, employer, and other stakeholders by letter/phone, administration and

travel were identified. An ESSVR-specific fidelity monitoring CRF was used to check whether

the ESSVR process was followed (S2 Table) [30]. To describe UC provided during rehabilita-

tion in community services, data were extracted from participant interviews and NHS Therapy

records. Model answers developed by trainers were used to assess OTs’ competence (Objective

1e) using criteria based on knowledge of the intervention process (40%), clinical reasoning

(50%) and written communication (10%). Scores were mapped to a rubric identifying OTs as

highly competent (�70%), competent (50–69%) or needing additional support (�49%) (S3

Table). A descriptive content analysis approach was utilised to determine existing stroke and

VR service provision at participating sites (Objective 2a) and to identify any factors impacting

on implementation of ESSVR during the trial [31]. Qualitative responses to site questionnaire

items describing service provision at baseline and trial completion were reviewed by two

researchers and coded to descriptive categories including: current stroke service provision

(acute and community setting), evidence of VR provision, changes in stroke service or VR pro-

vision, additional service level factors which may influence implementation or delivery of

ESSVR in trial sites. Researchers examined these data for any differences in site service provi-

sion between baseline and trial completion and for any factors which may have had an impact

on implementation or delivery of ESSVR.

Qualitative analysis: Objectives 1d, 2b-2f

Observational and interview data were transcribed verbatim and uploaded into QSR NVivo

v12 [32]. Descriptions of UC in NHS therapy records and interview data were analysed the-

matically [33]. Interview data were coded in NVivo and then imported into a Framework

matrix for comparison of views within and across cases and sites [31]. In parallel, case-study

participant summaries were developed using the International Classification of Functioning,

Disability and Health (ICF) [34] and NPT informed categories [23]. Analysis proceeded itera-

tively with data collection to determine whether data saturation had been achieved. Analysis

followed an inductive approach of data familiarisation, line-by-line coding and development

of broad themes. Themes were mapped to NPT constructs and ESSVR’s core components as

part of development and refinement of broader explanatory categories. To enhance reliability

and encourage researcher reflexivity, each data set was independently coded by two or more

RAs research assistants, these RAs met with the independent Process Evaluation lead to discuss

any discrepancies in themes derived from coding. Thematic summaries, cross-referenced to

the study objectives, were developed and agreed and then shared in writing and through pre-

sentation with the wider RETAKE research team, including the PPI representatives and the

research active members of the Trial Management Group. These processes ensured that

researchers’ emerging findings and eventual conclusions were subject to robust questioning

and the risk of researcher bias in data analysis and reporting minimised.

Synthesis of qualitative and quantitative data

Quantitative and qualitative data related to intervention fidelity, case-study participant experi-

ences of RTW support, and description of UC were synthesised at the conclusion of the trial.

We compared findings from related data sets, identifying areas of dis/agreement to explain

our findings.

Impact of the COVID19 pandemic. The pandemic impacted on UK health services and

employers in public and private sectors from March 2020. Two periods of ‘lockdown’ occurred

between March 2020 and July 2020, and October 2020 and May 2021. Lockdowns required

people to work from home where possible and restricted travel. Researcher access to NHS sites
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was prohibited. In late March 2020, trial recruitment was paused; it was unclear whether the

trial would complete. Interviews with additional participants were brought forward (to June-

September 2020) to provide as detailed a report as possible on participants’ experiences of sup-

port to RTW. For these participants, corresponding interviews with OTs or employers were

not planned. It was anticipated that interviewing at this time would provide some understand-

ing of how ESSVR and UC provision and RTW, were impacted by the pandemic (Objective

2g). Final OT competency assessments were based on either the OT’s last participant or the

first participant randomised nine months after site opening.

Findings

Participating sites (Objectives 2a,2d and 2f)

Sites were purposively selected; 78 expressed interest in participating in RETAKE. Twenty

were selected; four did not open to recruitment. Reasons included insufficient OTs (2 sites),

problems securing research support funding (1 site) and the pandemic (all four sites). Sixteen

sites from all seven English regions and Wales (S4 Table) delivered the intervention including

1 Acute, 11 Acute and Community, and 4 Community Trusts. Site-surveys at baseline indi-

cated none had a structured early VR pathway. Five of 16 sites indicated VR provision

occurred through referral to specialist centres with long waiting lists, none were stroke specific;

no site provided VR of 12 months duration. End of trial surveys indicated minor changes in

stroke or neurological rehabilitation services but no evidence that any site was providing an

ESSVR like service. Trial contamination logs identified <10 instances of potential UC contam-

ination risks; these were managed by the trial team and mentors. There was no evidence of

RETAKE OTs treating UC participants in ways consistent with the ESSVR intervention

(Objective 2f).

Sixty OTs were trained to deliver ESSVR; 48 provided most intervention sessions for

between 14 and 16 participants each for 12 months. The average number of ESSVR partici-

pants treated per site was 17 (range 3–33). The average time OTs participated in RETAKE was

26 months (range 4–60). Reasons for trained OTs not delivering ESSVR included, site did not

open (n = 9 OTs), and site had no participants (n = 3 OTs). Monitoring indicated 19/60

trained OTs left posts during RETAKE. Reasons included new employment (n = 9), maternity

leave (n = 3), personal reasons (n = 3), other (n = 4) (31%).

OTs experiences of training, mentoring, and competency assessment

(Objectives 2b,2c, 1e)

Nineteen OTs (37%) were interviewed between May 2019 and February 2020. In the following

sections we reference NPT constructs (S1 Table) in reporting how OTS experienced training

and delivery of ESSVR. OTs’ demographic characteristics are identified in Table 2.

Training and mentoring: Enhancing coherence, supporting cognitive participation and

collective action. Prior to intervention delivery, OTs, the majority of whom had no prior VR

experience, attended a two-day training course where they learned about ESSVR, delivering it,

and completing trial documentation. Intervention manuals, including letter and report tem-

plates were provided. Following training, OTs reported varying levels of confidence in their

preparedness to deliver ESSVR. To support intervention delivery, mentors, experienced in VR,

were allocated to each OT. In terms of making sense of the intervention, this was facilitated by

mentors and OTs meeting during training and then monthly, for hour-long group mentoring

(via teleconference). Delays between training and their first participant being randomised
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impacted OTs’ confidence in specific skills and responsibilities, as well as understanding the

benefits of ESSVR,

We did the training in June and then[. . .]because of the issues in getting it up and running the
first participant we saw was in the following April[. . .]so there was a big time lapse between
the training and actually starting the intervention[. . .]That was a challenge because[. . .]it’s
not as fresh in your mind

(OT for Bruce VR, site 10)

A small number of OTs initially reported finding it difficult to participate effectively in

mentoring sessions when not delivering ESSVR; some of these decided not to attend group

sessions citing competing workload demands. This impacted on how OTs engaged with and

thought about how they would work with ESSVR in practice. Attendance at mentoring ses-

sions was encouraged, especially where competency assessment results suggested mentees

required more support to enhance understanding.

I’ve got a new person who hasn’t come into mentoring so I’ve emailed to say, “Can we have a
ten-minute conversation?” . . . She thinks she knows what she’s doing but I’ve just marked her
paper [competency assessment] and she doesn’t

[Interview: Mentor 4].

Table 2. Demographic characteristics of occupational therapists interviewed.

Gender

Female 93%

Mean (SD)

Years since qualified as OT 18.7 (8.1)

Years’ experience in:

Stroke rehabilitation 10.1 (8.5)

Vocational Rehabilitation 3.8 (4.2)

%

Clinical Role

NHS Occupational Therapist 74%

NHS Occupational Therapy Team Leader 21%

Independent practice Occupational Therapist 7%

Senior Research Assistant 7%

NHS Band Levela

Band 6 63%

Band 7 37%

Educationb

Diploma of the College of OT 14%

Bachelor’s Degree 84%

Relevantc Master’s Degree 28%

a: NHS staff grading for professions allied to medicine begins at Band 5 (newly qualified) higher bands indicate

greater experience and more senior roles.
b: Data missing for 1 OT
c: A master’s degree relating to Occupational Therapy, Health Care or Research Methods

https://doi.org/10.1371/journal.pone.0311101.t002
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Overall, mentoring sessions were valued by OTs. They helped consolidate intervention

knowledge and skills acquisition through informal teaching on topics e.g. employment law.

Giving and receiving peer support facilitated understanding of delivering ESSVR in OT’s own

practice.

I feel much more confident about how to work with employers. . .it’s something I’ll definitely
continue after the study has ended [. . ..]

(OT for Tom VR, site 3)

Mentoring supported OTs who were delivering ESSVR individually at different sites, and

facilitated group problem-solving, sharing best practice, and receiving feedback. This was par-

ticularly valuable where OTs were delivering ESSVR in complex cases. Mentoring provided

opportunities to engage in reflexive monitoring and explore challenges and benefits in opera-

tionalising ESSVR. OTs valued being able to contact mentors between sessions, helping build

confidence in intervention delivery and facilitated collective action in situations requiring

more immediate attention.

I think my issue initially was my confidence in delivering the intervention [. . .] It was around
the employment law sorts of things [. . .] So, I think, as my confidence has grown, that’s kind
of come along.

(OT for Ken VR)

For an evaluation of mentoring as part of the RETAKE trial see Craven et al, 2021 [35].

OT competency assessment (Objective 1e). Assessment of competence following initial

training identified 15/60 (25%) OTs requiring further support who were offered additional

mentoring. OT competence improved over time with far fewer requiring support (1 and 2

respectively) at assessment time-points 2 and 3 (Table 3). This was probably due to opportuni-

ties to deliver the intervention and engagement with mentoring. The development and feasi-

bility testing of the competency assessment methods will be reported separately.

Fidelity assessment (Objectives 1b and 1d)

Fidelity was assessed using case-review of participants’ intervention records (n = 39) using a

checklist to determine evidence of ESSVR delivery [30]. OTs were given an overall score (0–

100%) that reflected the degree of evidence for intervention component delivery (e.g. 100%

indicates an OT delivered every deliverable component). Fidelity assessment scores ranged

from 30.8% to 100% with an average of 78.8% (SD: 19.2). Linear regression indicated that only

the average monthly amount of mentoring the OT engaged with was associated with fidelity

Table 3. Occupational therapist Early Stroke Specialist Vocational Rehabilitation (ESSVR) competence classification.

Competence Classification Assessment Time-point

Assessment 1 (initial training) Assessment 2 (refresher training) Assessment 3

Needs Additional Support 25% 2% 3%

Competent 75% 55% 45%

Highly Competent 0% 7% 8%

Total Assessed 60* 38 34

*9 OTs were trained and assessed at time-point 1, their sites did not open to recruitment, they did not go on to deliver the intervention.

https://doi.org/10.1371/journal.pone.0311101.t003
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score (β = 0.29, 95% CI = 0.05–0.53, p< 0.05). Other attributes, including years of qualifica-

tion, stroke, VR and research experience, theoretical knowledge of VR, competence following

the initial training session, and total amount of mentoring received were not associated.

The pandemic restricted researcher access to all sites from late March 2020, when only 5

observations (completed over 6 months) of OTs providing ESSVR had been conducted. No

further observations were possible. The five OTs observed were from different sites. All obser-

vations explored potential barriers and facilitators to ESSVR delivery and demonstrated OT

adherence to ESSVR with core components relevant to the participant recorded by the

researcher. Observations identified the complexity inherent in participants’ adaptation to life

after stroke, the wide range of post-stroke impairments experienced, challenges related to

RTW and variability in family and social support. These data provided examples of how OTs

tailored advice and support for ESSVR participants. Family involvement in observed sessions

was evident for only 2 cases, in others it was prevented by family members’ own work

commitments.

Usual care (UC) provision (Objective 1b)

Description of UC in the process evaluation relied on analysis of NHS therapy records and

participants’ interview transcripts. Both electronic and paper-based therapy records were diffi-

cult to access and were sometimes incomplete. During the pandemic researchers were unable

to access sites. Post-pandemic there were delays in Principal Investigators, OTs and data man-

agers providing anonymised copies of records via secure file transfer. Eleven (of 26) copies of

therapy records were obtained (42%). These indicated: seven participants received community

OT input (3 ESSVR; 4 UC-Only), range 2–17 sessions (mean: 6.14; SD: 5.21) and 150–895

minutes in total (data available for 4 participants; mean: 407; SD: 332.56). Four participants

received community physiotherapy (2 ESSVR; 2 UC-Only) for a range of 2–13 sessions (mean:

6.25; SD: 5.32) and 150–656 minutes (data available for 3 participants; mean: 355.33; SD:

266.13). Only one participant received speech and language therapy (UC-only, two sessions).

One participant (ESSVR) had early supported discharge (ESD) support for 11 sessions totalling

478 minutes, with no differentiation between professionals seen. Two participants (both

ESSVR) were encouraged to access psychological services where they received support for 7

sessions (562 minutes) and 14 sessions (745 minutes) respectively. RTW was not mentioned as

a rehabilitation goal in any of these records.

Self-reported UC data for case-study (n = 26) and additional interview participants (n = 18)

are summarised in Table 4. Our inability to report on duration of UC in detail reflects the diffi-

culty participants had in identifying and recalling which health professionals visited them

post-stroke, how often, and for how long. However, interview data from UC and ESSVR par-

ticipants consistently identified UC provision as typically of short duration (range 2–8 weeks),

predominantly focused on treating physical impairments, and, for UC-only participants, was

perceived as poorly coordinated with limited communication between treating therapists and

between therapists and participants. UC participants commonly identified RTW as a goal, but

this rarely translated into specific employment-related support. Only 1 UC participant was

referred to an NHS VR service and only 5 UC participants reportedly received other work-

related support. Three more UC participants saw an OT as part of ESD or community stoke

rehabilitation (CSR) provision, 3 more saw their General Practitioner (GP) and 4 more saw a

stroke nurse.

Content dose, intensity and duration of ESSVR (Objective 1a). Trial data indicate that

97.2% (n = 307) of ESSVR participants commenced the intervention, of those 307, 41.9%

(SD:23.59) were within one month of stroke These data are consistent with the reported
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experiences of ESSVR case-study and additional interview participants and indicated early

intervention in line with the core elements of ESSVR outlined in the logic model [22]. ESSVR

participants were offered 10 individual OT sessions on average (SD:7.30) and trial data indi-

cate a mean of 9.5 (SD: 7.00) sessions were attended. Mean duration of ESSVR provision was

211 days (SD:125.50).

OTs’ experiences of delivering the intervention (Objective 2c, 2d and 2g)

Where core elements of ESSVR (S1 Fig) were evident in interview data these are indicated in

bold. We reference NPT (S1 Table) to illustrate barriers and facilitators to ESSVR delivery.

Intervention delivery: Facilitators and barriers. Intervention provision required indi-
vidual adaptation to participant’s needs. Collective action was facilitated when participants

and other key stakeholders, including family members, employers, occupational health ser-

vices, line managers, and health professionals in CSR teams, engaged in supporting OT-led

RTW plans. This included allocating time and resources to RTW related activity (communica-
tion and co-ordination).

For participants with significant and enduring impairments including problems with walk-

ing, cognition, speech and language or vision it was more difficult and could be less feasible for

OTs and employers to adapt the work situation (mediating workplace adjustment). In

Table 4. Stroke survivors’ self-reported usual care provision (derived from NHS records).

Longitudinal Case-Study and additional interview participants (combined)

Service Accessed ESSVR (N = 23) UC Only (N = 21) Total (N = 44)

% % %

Early Supported Discharge/Community Stroke Rehabilitation (CSR) 78.3% 80% 79.5%

Physiotherapy 52.2% 52.4% 52.3%

Occupational Therapy 26.1% 42.9% 34.1%

Speech and Language Therapy 26.1% 19% 22.7%

Psychological Services 4.3% 4.8% 4.5%

Health Services

General Practitioner (GP) 17.4% 38.1% 27.3%

Consultant 26.1% 23.8% 25%

Stroke Nurse 4.3% 23.8% 13.6%

Psychological Services 17.4% 19% 18.2%

Physiotherapy 8.7% 4.8% 6.8%

Occupational Therapy N/A 9.5% 4.5%

Speech and Language Therapy 0% 4.8% 2.3%

Work Related Services

Employer-Related Occupational Health Service 17.4% 23.8% 920.5%

Career-Specific Organisations 8.7% 0% 4.5%

Job Centre 4.3% 0% 2.3%

National Health Service (NHS) Vocational Rehabilitation (non-RETAKE) 0% 4.8% 2.3%

Rehabilitation-Based Exercise Programmes 21.7% 9.5% 15.9%

Contact with Charities 17.3% 19.1% 18.3%

ESSVR: Early Stroke Specialist Vocational Rehabilitation

UC: Usual care provided by Early Supported Discharge (ESD) staff or community stroke rehabilitation staff

https://doi.org/10.1371/journal.pone.0311101.t004
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contrast, some OTs reported challenges working with participants who were highly self-moti-

vated to RTW, such as self-employed participants who were often compelled to RTW for

financial reasons. Their decisions did not always align with OTs’ clinical judgement, and

advice regarding the appropriateness of early RTW for example in relation to managing fatigue

using a graded RTW process., OTs managed these cases by maintaining contact with the par-

ticipant and monitoring the effectiveness of RTW over time. In other cases, participants did

not give consent for OTs to contact their employer. This made it difficult for OTs to engage in

the collective action needed to mediate timing of the participant’s RTW, employment role or

mediate workplace adjustments, and/or monitor RTW. In several cases, employers, had in-

house RTW procedures. These sometimes clashed with OTs’ recommendations for partici-

pants; in these cases, OTs maintained contact with and continued to support participants in

their RTW.

Differentiating ESSVR and UC service VR. OTs reported the most notable difference

was the duration of ESSVR which facilitated individually tailored support, goal setting and

action planning for participants to work towards RTW. In addition, OTs demonstrated a

reflexive approach, monitoring the provision of core elements of ESSVR, for example reflect-

ing on the value of liaising with the employer and facilitating RTW relationships between

employers and participants.

I think without my input and without that early education and keeping things open and hon-
est, potentially they could’ve been just deemed not fit to go back to work instead of talking
about reasonable adjustments and what they can do and what their strengths still are

(OT for Tom VR site 3)

Some OTs reported the 12-months post-randomisation discharge point was too soon for

some participants who were only just returning to work. However, even in instances where a

RTW was not possible, OTs felt the ESSVR process helped participants explore alternatives
and achieve a positive outcome.

One person who I was very involved with wasn’t able to return to work, but I was quite
involved in that process. I think the difference I made was, even though he couldn’t go back to
work, he was okay with that at the end, and it was as positive a process as it could have been

(OT 1, site 1).

Organisational and contextual factors influencing OTs delivery of the intervention.

Many OTs reported limited prior experience with research; this contributed to difficulties

when trying to make sense of delivering ESSVR. Some OTs reported frustrations, and some

felt overwhelmed with completing trial documentation in addition to NHS records.

Probably the thing that takes the most time and that’s the most annoying is all the paperwork
(laughs). It takes a long time, but you just fit it in amongst everything else that you have to do.
You prioritise. [. . .] It’s been okay. It hasn’t been unmanageable.

(Bruce’s (VR) treating OT, site 10).

In some sites, NHS colleagues not involved in ESSVR delivery facilitated RETAKE OTs’

involvement, through reviewing and then helping them manage their usual caseload. Review

of workloads was evident in sites where more than one OT was involved in ESSVR provision,
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providing opportunities for peer support and workload sharing. RETAKE OTs were allocated

1 new participant per month on average resulting in a typical caseload of up to 6 participants

across a 12-month period; for most, this was manageable. For some OTs, treating ESSVR par-

ticipants on a set day each week helped in workload management. Three OTs reported that

time constraints meant they prioritised delivery of usual care OT and ESSVR and so limited

their engagement with training materials and mentoring sessions; this impacted on cognitive

participation and collective action.

I guess the only thing is that you have very limited time to look at different things (training
materials/intervention manual). It’s the sort of thing you’re having to do in your own time

(OT 31, site 16).

Where OTs were employed by a different NHS Trust (healthcare provider organisation) to

the Trust responsible for providing CSR, problems arose including poor, or no communica-

tion between organisations in relation to participants’ care pathways, and increased travel time

and costs. These issues revealed a lack of understanding and engagement of people able to

facilitate service integration across different healthcare provider organisations and in terms of

the need for collective action involving people working in these organisations to deliver

ESSVR. In these sites, protocols or policies for cross provider working were either not set up,

or not communicated effectively to treating OTs. OTs managed these challenges in different

ways including reconfiguring working practices, increased reliance on telephone support and

advice for participants or reducing the frequency of participant contacts.

NHS staff experiences of managing RETAKE within sites (Objective 2d). Semi-struc-

tured interviews with 23 NHS staff members, from 16 sites during 2020, explore the social and

structural factors acting as barriers or facilitators to intervention implementation. More than

one interview was conducted if initial interviews did not yield core information. In 5 sites two

interviews were undertaken and in one site 3 interviews. NHS and RETAKE roles held by staff

interviewed are identified in Tables 5 and 6.

Stroke survivor recruitment was affected in some sites by patients not responding to invita-

tions to participate in the trial and in some cases low (pre-stroke) employment rates in poten-

tial patient populations. RETAKE, as do most UK trials, relied mainly on Clinical Research

Network staff to recruit participants. These staff are not stroke-specialist and may have lacked

the skills required to approach and recruit people with aphasia and cognitive impairments.

Table 5. National Health Service (NHS) roles.

NHS roles of staff interviewed included

Clinical lead / locality lead

Occupational Therapist (OT) (including clinical specialist)

Head of research

Research practitioner

Research &Development (R&D) operational lead/researcher

Stroke Consultant/physician

Clinical stroke research nurse

Clinical studies officer

Physiotherapist

Research delivery manager

Stroke coordinator and research practitioner

https://doi.org/10.1371/journal.pone.0311101.t005
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Varied perceptions regarding the appropriateness of recruiting patients early post-stroke may

also have impacted recruitment in some sites.

They’re still in shock that they’ve had a stroke, the last thing they want to think about is work.
“Fine, I’m off sick. I just want to know, medically, what’s going on.” That’s their priority

[Site3, PI, Recruitment Staff and RETAKE OT].

Despite these issues, most sites reportedly engaged positively with recruitment to RETAKE.

Cross NHS Trust communication proved problematic in some sites adding to the workload

of OTs treating participants outside their usual work areas:

A lot of participants randomised wouldn’t have been in our group. They would have gone to
other hospitals because of their GP address. So, they’re additional work to what we would
have normally seen, and then we’ve got a waiting list of our own usual care patients

(Site 7 RETAKE OT, Therapy Team Lead)

An important facilitator was the widely shared perception of the need to develop VR ser-

vices in sites; RETAKE provided an opportunity to participate in research related to this. Thir-

teen of 16 sites reported that VR was “touched on” by acute wards or community OTs as part

of general rehabilitation but lacked intensity, individually tailored content and was time

limited.

Identifying those patients quite early on the ward, that’s really important because if you look
at stroke patients of working age, one of the main worries very early on is ‘Will I be able to
return to work?’

(Site 9, co-PI and stroke consultant).

A big learning point for me is about that longer-term support for people and how valuable

that is for stroke survivors. With VR being part of that package

(Site 1, PI and RETAKE OT).

These comments highlight the need for ongoing support for stroke survivors, the early

introduction of the ESSVR intervention provided stroke skilled OT support for an extended

period of time, far longer than usual care services at any site.

Service managers also reported that OTs benefitted from external mentoring, upskilling in

VR and having the opportunity to build their research skills.

Table 6. RETAKE roles -National Health Service (NHS) staff interviewees.

RETAKE roles included:

Principal Investigator (PI)

Project management/co-ordinator and set-up

PI and recruitment

Screening/recruitment

RETAKE Occupational Therapist (OT) providing intervention

PI and RETAKE OT

Promoting research and supporting delivery

https://doi.org/10.1371/journal.pone.0311101.t006
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I’m pleased that we’ve been able to bring an occupational therapy trial to the Trust and to
give the grassroots clinicians the opportunity to take part in a high-quality research study
[. . .] to learn more about the research process and [be] part of developing the evidence base
for our profession

(Site 16, PI).

Participants’ experiences of support to RTW in both trial arms (Objective

2e)

Twenty-six participants were recruited to longitudinal case-studies (ESSVR n = 15 and UC

n = 11) all were recruited before 31st of March 2020. Thirty-two interviews with ESSVR and 26

with UC participants were conducted between September 2018 and January 2021; some partic-

ipants declined or did not respond to invitation to interviews at 6 and 12 months. Treating

OTs for 11 of 15 ESSVR participants were interviewed (4 unavailable due to the pandemic).

An additional 18 participants, between 5 and 24-months post randomisation, were interviewed

on one occasion between July and November 2020 (ESSVR n = 8 and UC n = 10). Description

of the characteristics of case-study and additional interview participants can be found in S5

Table details interviews conducted with these participants, carers and OTs. Stroke severity for

case-study, participants, measured using the Oxford Cognitive Screen (OCS) and EQ5D

mobility question, is reported in S6 Table. These data indicate participants experienced mild

to moderate levels of post-stroke impairment with 38.5% (n = 9/26) reporting at least one

impairment which may have been severe. These figures are similar to the main trial population

where 34% (n = 198/583) reported at least one impairment. Mobility was the most common

impairment in both the process evaluation and main trial populations at 30.8% (n = 8/26) and

16.5% (n = 96/583) respectively. Although most participants reported improvements over

time, particularly in relation to physical impairments, post-stroke impairments impacted

directly or indirectly on their perceived ability to RTW or to complete work as well as previ-

ously. These factors together with co- and multi-morbidities required participants to learn to

cope with and adapt to changed bodies, changed functional abilities, and often changed cogni-

tive and communication abilities. In the process evaluation several participants across groups

reported that, in addition to their stroke, they experienced new, often stroke associated illness.

The most reported co-morbidity was mental health problems including reduced self-confi-

dence, low mood, work and health-related anxieties, social anxiety, and clinical depression.

For some participants these conditions were disabling and impacted directly on RTW, or

where they had RTW, impacted on satisfaction with the perceived quality of their work post-

stroke. In most cases and to varying degrees, these factors presented as barriers to RTW. Par-

ticipants faced the dual challenge of adapting to life after stroke whilst actively seeking to

RTW.

In the case-study group ESSVR participants 53% (n = 8/15) had RWT at 12 months, for UC

only participants 45% (n = 5/11) had RTW at 12 months. For the additional interview partici-

pants ESSVR participants 50% (n = 4/8) participants had RTW at 12 months and for UC 60%

(n = 6/10) had RTW at 12 months.

In the section below we consider participants’ engagement with RTW-related support. with

reference to NPT’s constructs. Core components of ESSVR are in highlighted in bold (S1 Fig).

Anonymised data extracts are identified by pseudonym and study arm: ESSVR (VR) or usual

care (UC) and site.

All participants reported receiving some community stroke rehabilitation (CSR), typically

at home, and commencing 1–2 weeks after discharge from a stroke unit. Usual care CSR
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duration was between 2 and 12 weeks. During this time, depending on post-stroke impair-

ments identified, participants reported being treated by physiotherapists (PTs), occupational

therapists (OTs) and, where communication difficulties were evident, by speech and language

therapists (SLTs). The focus for therapy interventions during this time was typically on

addressing functional limitations. Examples reported include focus on improving upper and

lower limb strength and function through different forms of activity including washing and

dressing, personal care, meal preparation and walking practice.

Individual stroke survivors had to make sense of their situation post-stroke and undertake

RTW related activity This included adjusting to post-stroke impairments, often alongside co-

or multi-morbidities. This entailed working with health professionals to understand how

stroke had impacted them individually and to discuss implications for the future, including

RTW plans. For ESSVR recipients this process was facilitated early in the post-stroke period

by RETAKE OTs providing education about stroke and how it had affected individual partici-

pants’ work abilities, to participants, their families, and their employers.).
For some UC participants the absence of individualised stroke-specific education provision

was a concern:

I would have liked to have known more around what the long-term effects of the stroke are.
So, although there was a lot of focus on the physical aspect of it, like can you do things that
you were able to before. [. . .], [but] there’s some long-term things that you may be susceptible
to. For example, one thing (information leaflet) said, you might get epilepsy, but if I wasn’t
told that I would never have known this could be a potential risk

(Adam (UC) Site 5).

Accepting limitations and focussing on abilities was an important element of individual

stroke survivors committing to working towards RTW). The time this process took differed

for individuals. ESSVR participants and carers appreciated OTs’ co-ordination and communi-
cation role:

They (OT) coordinate the care, talk to the other therapists, make plans and have a really good
relationship with [name] and keep him up to date with summaries and reports written about
him [. . .] like bridge the gap between the neurologist and specialist doctors [. . .] the OT seems
to be the one to get things moving

(Tim’s Carer (VR) Site 6).

There were some examples of therapists providing support for UC participants to under-

stand and address problems associated with cognition, memory, decision making and visual

impairment. Targeted Speech and Language provision was also evident, but this was more

commonly cited as an aspect of CSR that was missing, delayed, or infrequently provided. Some

participants also reported delayed or no access to psychological services:

In hospital it was very, very good. Post-hospital, 2 weeks is not enough and what I am now
tapping into with the neuropsychological support is very good, but I could have done with this
6 months ago

(Harry (UC) Site 14).

In contrast, ESSVR participants benefited from sustained engagement with OTs, so that

when participants were emotionally and physically ready, and where the opportunity arose,
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they worked with their OT and employer to formulate RTW plans Several participants

reported the OT took the lead for joint planning for RTW, work hardening/work preparation

tasks, for individually tailored support including suggesting specific environmental or job-

role changes in the workplace (accommodating stroke at work). In other cases, ESSVR partici-

pants reported the importance of specific on-going OT support when deciding when RTW

would be appropriate, and in relation to when to seek retirement due to ill health. OTs also

noted the value of providing RTW support for up to 12 months.

‘Particularly the more complex ones, sometimes people are only just—it comes to [. . .] six
months to a year and that’s only when they’re just kind of getting themselves in a place where
they can think about work’

(OT for Ken (VR) Site 13).

For these ESSVR participants, OTs facilitated communication with stakeholders including

employers, to gain their co-operation, with RETAKE OTs working with and advocating for

participants.

I wouldn’t have known where to start or how to speak. She (OT) was my hero there. [In meet-
ings] She would just argue with them and say, “no, that’s not acceptable, yes, that’s accept-
able.” She was really fighting my case, which was great, because I wouldn’t have done that
myself [. . .] And they [employers] listened because they said themselves, they’d never had a
stroke patient before, so they didn’t know what to expect.

(Nora (VR) Site 5).

ESSVR participants particularly valued the RETAKE OT being available to help them

understand what was happening in workplace meetings with employers:

I would’ve been stuck if [OT] hadn’t been there [. . .] because there’s too many questions—I
wouldn’t have been able to answer any of them. They [OT] understand it and they know
where you’re coming from. . .they listen to what you’re saying

(Dennis (VR) Site 9)

These co-ordinated and co-operative actions were rarely reported by UC participants.

Community stroke rehabilitation (CSR) appears to have helped start the process of adapting to

life after stroke for UC participants. However, CSR was described as ending too early, when

participants had unmet needs in coping with post-stroke impairments and their desire to

RTW. A small number of UC participants reported that CSR services provided some work-

preparation, signposting to local authority work-support services and leaflets from a national

charity. However, many reported that RTW was either not mentioned or not followed-up:

Participant: I had Physio for 6 weeks afterwards; they came to my house every day. . .They
used to talk to me about going back to work.

Interviewer: Did they help you to go back to work?

Participant: No not really

(Pete UC Site 5).
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UC participants more commonly reported having little or no support to navigate what they

perceived to be complex (state) benefits provision and more specifically in relation to RTW, to

access support with contacting employers and exploring RTW opportunities. Several UC par-

ticipants reported feeling abandoned once CSR was withdrawn:

I feel like I’m left in limbo now. . .everybody’s done their allotted time. . .You don’t need to be
left, cast aside, and wait until the next time it happens to you or you cry out for help

(Rory (UC) Site 2).

All this stuff (post-stroke impairments) is just a nightmare and there’s no coordination [. . .]
between the different hospital disciplines at all

(Harry (UC) Site 14).

Just because I’m on my feet, doesn’t necessarily mean that I’m ready for work

(Larry, UC, site 5).

It feels like you’ve got only so much allotted time that they can give you

(Rory, UC, site 2).

The time-limited and impairment focused CSR and the absence or loss of RTW support

when CSR ended was experienced as a barrier to RTW for UC participants.

ESSVR participants worked with and were supported by treating OTs to undertake work-

related tasks which were individually tailored to their circumstances and work-role require-

ments), in preparation for RTW. For ESSVR participants, OTs were instrumental in mediat-

ing workplace adjustments and monitoring RTW progress both within the workplace and

through communication with participants and employer). For self-employed participants,

RETAKE OTs provided tailored advice (e.g. on fatigue management) and monitored RTW.

This was particularly important in cases where self-employed participants returned to work

very early for financial reasons, either prior to OT involvement or against the advice of the

OT.

For almost all UC arm participants these actions were undertaken independently or

depended on their employer having effective Occupational Health (OH) or Human Resource

services. For a small number of UC participants who worked for larger employers, including

local government, the NHS, and education providers, employer-related experiences were

reportedly similar to ESSVR participants. In these cases, RTW was reportedly facilitated by

support from line managers or OH staff. One UC participant working in local government

said:

When I had a stroke, I knew how much full-time and part-time, sick pay, I was entitled to. I
knew I would be entitled to the phased return and things like that

(Malcolm (UC) site 13).

Nevertheless, interviews indicated most UC participants found RTW planning challenging

in the absence of sustained OT support, advice, advocacy and co-ordinated OH and employer

interaction.

ESSVR participants in working with their OT over a 12-month period, reflected on the

meaning of work post-stroke both individually and with others. Whilst this motivated partici-

pants to try to RTW at their pre-stroke employment, some participants decided to work fewer

PLOS ONE Process evaluation of the RETurn to work After stroKE (RETAKE) trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0311101 October 9, 2024 20 / 26

https://doi.org/10.1371/journal.pone.0311101


days/hours, alter roles or duties, seek a less stressful occupation, or retire ESSVR participants

were supported to explore alternatives where RTW to the same employer and/or role was not

possible. In contrast, many UC recipients reportedly felt ‘abandoned’ once CSR services were

withdrawn early in their post-stroke journey, thus limiting their opportunity for timely or

ongoing support in reviewing their RTW options.

Our data highlight some of the challenges of RTW post-stroke. ESSVR facilitated adjustment

to life after stroke and provided participants with sustained stroke specialist advice and support

in thinking about and planning to RTW. OTs’ advocacy and proactive involvement with

employers facilitated workplace adjustments and, through workplace monitoring, provided sus-

tained support for the ESSVR participants. In contrast UC only participants typically had time

limited contact with health professionals, and except in the case of those employed by large

organisations with OH or HR services, had to make their own arrangements in relation to

RTW planning with little or no timely or co-ordinated support from the NHS or social services.

Discussion

This process evaluation is one of the most comprehensive theory driven mixed-methods stud-

ies evaluating an RCT of a complex intervention in stroke rehabilitation. Quantitative and

qualitative data indicate it was possible for 48 OTs across 16 sites to independently and compe-

tently deliver ESSVR. There was evidence of acceptable intervention fidelity over the

12-month intervention delivery period [30]. Analysis of UC received by participants in the

process evaluation revealed that CSR, whilst available to all, was of relatively short duration,

was focused largely on functional improvements and was often poorly co-ordinated between

health professional providers. RTW was sometimes identified as goal but often this did not

lead to actions to provide ongoing support or facilitate RTW; those that were provided were

often delayed for 6 months or more post-stroke. These limitations in UC provision for stroke

survivors echo the findings of unmet need in several studies [5, 17, 18]. The recent Improving

Primary Care After Stroke (IPCAS) research programme [18] identified several limitations in

primary care provision for stroke survivors. IPCAS reported premature’ withdrawal of services

and a lack of follow up; that stroke survivors needs change over time, that communication

could be poor between health care professionals in different sectors. Patients and carers

wanted a single point of contact, and for post-stroke services to be offered pro-actively [18].

These limitations were evident in UC provision in RETAKE. Further evidence of the limita-

tions in RTW support for stroke survivors in England was provided in the report of Patient

Reported Experiences Measures for 2022/2023 in which only 28% of 3441 respondents agreed

with the statement ‘I felt supported with my return to work’ [36, p47].

Experiences of ESSVR participants in the case-study and additional interview groups were

markedly different; these participants benefitted from ongoing VR and RTW support from a

stroke-specialist and ESSVR trained OT. Our findings indicate key factors underpinning the

perceived value of ESSVR for stroke survivors who received this were consistent with the pre-

dicted mechanisms of action of ESSVR outlined in the pre-trial logic model [22]. Most impor-

tant among these appear to be a case-coordination approach to early and individually tailored

VR, written and verbal communication with participants and employers, employer engage-

ment in planning RTW and stroke-specialist mediation in workplace adjustments. In addition,

mentor support for OTs appears to have been integral to effective ESSVR delivery. A recent

realist review of early intervention vocational rehabilitation (EIVR) proposed a programme

theory which identified 9 mechanisms for how EIVR works, for whom and in what situations,

four of which centred around employer engagement [37]. These mechanisms were all evident

in the ESSVR approach and consistent with the core elements delivered by OTs in RETAKE.
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We acknowledge limitations in the process evaluation, some of which were pandemic

related. Only 5 non-participant observations of ESSVR delivery were possible; undertaking a

wider range of these observations in additional settings at different timepoints during RETAKE

would have enabled a more comprehensive review of VR and RTW support and ESSVR fidelity

in practice. Access to sites to obtain and analyse more NHS therapy records would also have

increased our understanding of intervention delivery. Females were underrepresented in our

sample, their experiences of VR and support to RTW may have differed from those reported

here. Similarly, it was not possible to include participants from all employment sectors in our

sample. We acknowledge that direct reporting of employer perspectives is an important limita-

tion in our data, but one which other researchers have also found challenging to access [38].

Another potential limitation was the risk of researcher bias towards the intervention given their

familiarity with the intervention and the conduct of more than one interview with some partici-

pants. We sought to minimise this risk through the use of a structured process of data analysis

and interpretation which included independent researcher and PPI member oversight and reg-

ular team review of emerging findings and their interpretation. Although this does not entirely

eliminate the potential for researcher bias, we have sought to make clear the rigour of the pro-

cesses we used to demonstrate the trustworthiness of our findings. Lastly, we acknowledge that

we have limited evidence of the impacts of the pandemic on VR and RTW support.

The RETAKE trial results will be published in a separate publication. The overall effective-

ness of ESSVR has yet to be determined. However, the process evaluation highlighted the

impact of several known biopsychosocial barriers and facilitators to RTW on participant RTW

outcomes at 12 months [11, 12, 15]. Barriers to RTW included mobility, cognitive and com-

munication impairments, fatigue, visual impairment, and psychological problems including

anxiety and depression. Whilst some of these factors will improve over time, particularly

where specialist rehabilitation support is provided, many cannot be resolved and contribute to

the high level of long-term disability seen post-stroke across the world [1–3]. Another known

barrier is lack of employer or line-manager support and enterprise size [11, 15]. In the trial

only 40% of participants permitted employer engagement or had an employer to engage with,

this key mechanism in supporting RTW was impacted by preventing employer engagement

with OTs. There are increasing numbers of younger working age stroke survivors worldwide,

at the same time there is UK and international evidence of significant gaps in post-stroke reha-

bilitation and RTW services, particularly for this group [18, 39, 40]. Therefore some form of

early, stroke-specialist VR support which includes employer involvement in RTW planning is

likely to be a core requirement of integrated post-stroke services for working age stroke survi-

vors [9, 37, 40]. The process evaluation findings showed that stroke service providers wanted

to and felt it was important to provide VR for this younger cohort of stroke survivors who

were already working. A recently published VR Toolkit provides stroke specific guidance and

resources to facilitate VR provision in accordance with policy recommendations [41]. This fur-

ther raises the profile of VR post-stroke and may encourage UK commissioners to review

funding for this important element of post-stroke care.

Conclusion

ESSVR was highly valued by participants, family carers, and OTs. In terms of integrating an

ESSVR like approach in the NHS, managers’ interviews revealed broad support for ESSVR

which was seen as a necessary improvement on existing VR provision and in-line with the

National Guideline for Stroke [8] and NHS policy directives for VR and RTW services in Inte-

grated Stroke Delivery Networks [9] for England and Wales.

PLOS ONE Process evaluation of the RETurn to work After stroKE (RETAKE) trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0311101 October 9, 2024 22 / 26

https://doi.org/10.1371/journal.pone.0311101


Supporting information

S1 Fig. Core components of ESSVR.

(DOCX)

S2 Fig. Assessment of fidelity and factors moderating ESSVR delivery-Conceptual Frame-

work for Implementation Fidelity.

(DOCX)

S1 File. Case report form (Intervention session content).

(PDF)

S2 File. Interview topic guides.

(DOCX)

S1 Table. Normalisation Process Theory (NPT) constructs and components.

(DOCX)

S2 Table. Intervention fidelity checklist (Occupational therapists).

(DOCX)

S3 Table. Competency assessment rubric: Occupational therapists.

(DOCX)

S4 Table. RETAKE trial participating sites.

(DOCX)

S5 Table. Demographic data case-study and additional interview participants (stroke sur-

vivors).

(DOCX)

S6 Table. Stroke severity measured using OCS and EQ5D mobility question.

(DOCX)

Acknowledgments

We wish to thank the stroke survivors, family carers, employer, occupational therapists, men-

tors and NHS staff members who so generously gave of their time to participate in and share

their experiences of this study. In addition, we would like to thank the members of the Patient

and Public Involvement Group for sharing their valuable advice and expertise throughout the

development, delivery and reporting of this study. We would also like to thank the members of

the Trial Management and Programme Management Groups for their advice and support dur-

ing the study. We would also like to thank the anonymous reviewers for their helpful com-

ments on the manuscript.

Author Contributions

Conceptualization: David James Clarke, Julie Phillips, Jain Holmes, Christopher McKevitt,

Audrey Bowen, Kate Radford.

Data curation: David James Clarke, Katie Powers, Diane Trusson, Kristelle Craven, Alexandra

Wright-Hughes, Rachel Chambers.

Formal analysis: David James Clarke, Katie Powers, Diane Trusson, Kristelle Craven, Christo-

pher McKevitt, Alexandra Wright-Hughes, Rachel Chambers.

PLOS ONE Process evaluation of the RETurn to work After stroKE (RETAKE) trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0311101 October 9, 2024 23 / 26

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s007
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s008
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s009
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0311101.s010
https://doi.org/10.1371/journal.pone.0311101


Funding acquisition: Christopher McKevitt, Audrey Bowen, Caroline Leigh Watkins,

Amanda J. Farrin, Tracey Sach, Kate Radford.

Investigation: David James Clarke, Katie Powers, Diane Trusson, Kristelle Craven, Jain

Holmes, Christopher McKevitt, Caroline Leigh Watkins, Amanda J. Farrin, Alexandra

Wright-Hughes, Rachel Chambers, Kate Radford.

Methodology: David James Clarke, Katie Powers, Diane Trusson, Kristelle Craven, Julie Phil-

lips, Jain Holmes, Christopher McKevitt, Audrey Bowen, Amanda J. Farrin, Rachel Cham-

bers, Kate Radford.

Project administration: David James Clarke, Katie Powers, Kate Radford.

Supervision: David James Clarke, Christopher McKevitt, Kate Radford.

Validation: David James Clarke, Katie Powers, Diane Trusson, Kristelle Craven, Julie Phillips,

Jain Holmes, Christopher McKevitt, Audrey Bowen, Caroline Leigh Watkins, Amanda J.

Farrin, Alexandra Wright-Hughes, Tracey Sach, Rachel Chambers.

Writing – original draft: David James Clarke.

Writing – review & editing: David James Clarke, Katie Powers, Diane Trusson, Kristelle Cra-

ven, Julie Phillips, Jain Holmes, Christopher McKevitt, Audrey Bowen, Caroline Leigh Wat-

kins, Amanda J. Farrin, Alexandra Wright-Hughes, Tracey Sach, Rachel Chambers, Kate

Radford.

References
1. What is a stroke? National Institutes of Health, National Heart, Lung, and Blood Institute. Online. https://

www.nhlbi.nih.gov/health/stroke.

2. Stroke Association: Stroke Statistics. 2023. Online. https://www.stroke.org.uk/what-is-stroke/stroke-

statistics,.

3. Sen A, Bisquera A, Wang Y, et al. Factors, trends, and long-term outcomes for stroke patients returning

to work: The South London Stroke Register. International Journal of Stroke. 2019; 14(7):696–705.

https://doi.org/10.1177/1747493019832997 PMID: 30875276

4. Powell A, Devine, B.F. Clark, H.. Coronavirus: Impact on the labour market. Research Briefing. House

of Commons Library. UK Parliament. 2022. Online. https://researchbriefings.files.parliament.uk/

documents/CBP-8898/CBP-8898.pdf –35..

5. McKevitt C., Fudge N., Redfern J., Sheldenkar A., Crichton S., Rudd A. R., et al. Self-reported long-

term needs after stroke. Stroke, 2011, 42(5), 1398–1403. https://doi.org/10.1161/STROKEAHA.110.

598839 PMID: 21441153

6. NHS England, National Health Service Outcomes Framework Indicators. March 2022 release. Online.

NHS Outcomes Framework Indicators—March 2022 release—NHS England Digital.

7. Edwards JD, Kapoor A, Linkewich E, Swartz RH. Return to work after young stroke: A systematic

review. International Journal of Stroke. 2018 Apr 30; 13(3):243–256. https://doi.org/10.1177/

1747493017743059 PMID: 29189108

8. National Clinical Guideline for Stroke for the UK and Ireland. London: Intercollegiate Stroke Working

Party; 2023. https://www.strokeguideline.org.

9. NHS England. NHS England Stroke Service Model. Online. https://www.england.nhs.uk/wp-content/

uploads/2021/05/stroke-service-model-may-2021.pdf.

10. Sentinel Stroke National Audit Programme (SSNAP): Post-acute Organisational Audit Report, National

Report. England, Wales and Northern Ireland, December 2021. Prepared by Sentinel Stroke National

Audit Programme, King’s College London, on behalf of the Intercollegiate Stroke Working Party. Online:

https://www.strokeaudit.org/Results2/PostAcute2021/National.aspx.

11. Schwarz B, Claros-Salinas D, Streibelt M. Meta-Synthesis of Qualitative Research on Facilitators and

Barriers of Return to Work After Stroke. Journal of Occupational Rehabilitation. 2018.Mar; 28(1), 28–

44. Mar;28(1):28–44. https://doi.org/10.1007/s10926-017-9713-2 PMID: 28536888

PLOS ONE Process evaluation of the RETurn to work After stroKE (RETAKE) trial

PLOS ONE | https://doi.org/10.1371/journal.pone.0311101 October 9, 2024 24 / 26

https://www.nhlbi.nih.gov/health/stroke
https://www.nhlbi.nih.gov/health/stroke
https://www.stroke.org.uk/what-is-stroke/stroke-statistics
https://www.stroke.org.uk/what-is-stroke/stroke-statistics
https://doi.org/10.1177/1747493019832997
http://www.ncbi.nlm.nih.gov/pubmed/30875276
https://researchbriefings.files.parliament.uk/documents/CBP-8898/CBP-8898.pdf
https://researchbriefings.files.parliament.uk/documents/CBP-8898/CBP-8898.pdf
https://doi.org/10.1161/STROKEAHA.110.598839
https://doi.org/10.1161/STROKEAHA.110.598839
http://www.ncbi.nlm.nih.gov/pubmed/21441153
https://doi.org/10.1177/1747493017743059
https://doi.org/10.1177/1747493017743059
http://www.ncbi.nlm.nih.gov/pubmed/29189108
https://www.strokeguideline.org
https://www.england.nhs.uk/wp-content/uploads/2021/05/stroke-service-model-may-2021.pdf
https://www.england.nhs.uk/wp-content/uploads/2021/05/stroke-service-model-may-2021.pdf
https://www.strokeaudit.org/Results2/PostAcute2021/National.aspx
https://doi.org/10.1007/s10926-017-9713-2
http://www.ncbi.nlm.nih.gov/pubmed/28536888
https://doi.org/10.1371/journal.pone.0311101


12. Westerlind E, Persson HC, Sunnerhagen KS. Return to work after a stroke in working age persons; a

six-year follow up. PLoS One. 2017 Jan 6; 12(1): e0169759. https://doi.org/10.1371/journal.pone.

0169759 PMID: 28061507

13. Phillips J, Gaffney K, Phillips M, Radford K. Return to work after stroke—Feasibility of 6-year follow-up.

British Journal of Occupational Therapy. 2019; 82(1):27–37. https://doi.org/10.1177/

0308022618791976

14. Disability WORKS Australia. Employer incentives. Online. Disability WORKS Australia Ltd (dwa.org.au).

15. Palstam A, Westerlind E, Persson HC, Sunnerhagen KS. Work-related predictors for return to work after

stroke. Acta Neurol Scand. 2019; 139(4):382–8. https://doi.org/10.1111/ane.13067 PMID: 30657175

16. Ntsiea M. V., Van Aswegen H., Lord S., & Olorunju S S. The effect of a workplace intervention pro-

gramme on return to work after stroke: a randomised controlled trial. Clinical rehabilitation, 2015, Jul 29

(7), 663–673. Jul;29(7):663–73. https://doi.org/10.1177/0269215514554241 PMID: 25322870

17. Temehy B, Rosewilliam S, Alvey G, Soundy A. Exploring Stroke Patients’ Needs after Discharge from

Rehabilitation Centres: Meta-Ethnography. 2022, Behavioral Sciences.Oct 20; 12(10):404. https://doi.

org/10.3390/bs12100404 PMID: 36285973

18. Department of Public Health and Primary Care, Primary Care Unit. Research Alert: Life After Stroke:

What do people need and what’s the role of primary care? Developing primary care services for stroke

survivors: learning from The Improving Primary Care After Stroke (IPCAS) research programme. March

15, 2023. Online: Research Alert: Life after stroke—what do people need and what’s the role of primary

care?—Primary Care Unit (cam.ac.uk).

19. Radford KA, Craven K, McLellan V, Sach TH, Brindle R, Holloway I, et al. An individually randomised

controlled multi-centre pragmatic trial with embedded economic and process evaluations of early voca-

tional rehabilitation compared with usual care for stroke survivors: study protocol for the RETurn to work

After stroKE (RETAKE) trial. Trials. 2020 Dec 9; 21(1):1010. https://doi.org/10.1186/s13063-020-

04883-1 PMID: 33298162

20. Walker M. F., Hoffmann T. C., Brady M. C., Dean C. M., Eng J. J., Farrin A. J., et al. (2017). Improving

the development, monitoring and reporting of stroke rehabilitation research: consensus-based core rec-

ommendations from the stroke recovery and rehabilitation roundtable. International Journal of Stroke,

12(5), 472–479. https://doi.org/10.1177/1747493017711815 PMID: 28697706

21. Moore G. F., Audrey S., Barker M., Bond L., Bonell C., Hardeman W., et al. Process evaluation of com-

plex interventions: Medical Research Council guidance. BMJ (Clinical research ed.), 350, h1258.

https://doi.org/10.1136/bmj.h1258 PMID: 25791983

22. Radford KA, McKevitt C, Clarke S, Powers K, Phillips J, Craven K, et al. RETurn to work After stroKE

(RETAKE) Trial: protocol for a mixed-methods process evaluation using normalisation process theory.

BMJ open. 2022 2(3), e053111. https://doi.org/10.1136/bmjopen-2021-053111 PMID: 35292493

23. May C. R., Cummings A., Girling M., Bracher M., Mair F. S., May C. M., et al. Using normalization pro-

cess theory in feasibility studies and process evaluations of complex healthcare interventions: a sys-

tematic review. Implementation science, 2018, 13(1), 80. https://doi.org/10.1186/s13012-018-0758-1

PMID: 29879986

24. Carroll C., Patterson M., Wood S., Booth A., Rick J., & Balain S. (2007). A conceptual framework for

implementation fidelity. Implementation science, IS, 2, 40. https://doi.org/10.1186/1748-5908-2-40

PMID: 18053122

25. Grant M, Radford K, Sinclair E, Walker M. Return to work after stroke: recording, measuring, and

describing occupational therapy intervention. British Journal of Occupational Therapy. 2014; 77

(9):457–65. https://doi.org/10.4276/030802214X14098207541072

26. National Institute for Health and Care Research, (2023) Engagement and Participation in Research:

Involve patients. Online, https://www.nihr.ac.uk/health-and-care-professionals/engagement-and-

participation-in-research/involve-patients.htm.

27. Gallacher K., May C. R., Montori V. M., & Mair F. S. Understanding patients’ experiences of treatment

burden in chronic heart failure using normalization process theory. The Annals of Family Medicine,

2011, 9(3), 235–243. https://doi.org/10.1370/afm.1249 PMID: 21555751

28. O’Donnell A., Hanratty B., Schulte B., & Kaner E. (2020). Patients’ experiences of alcohol screening

and advice in primary care: a qualitative study. BMC family practice, 21(1), 68. https://doi.org/10.1186/

s12875-020-01142-9 PMID: 32321440
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