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Treating anxiety after stroke (TASK) Intervention development 

We report our TASK intervention development using the six essential steps in complex 

intervention development (6SQuID approach (Table 1)1. 

Table 1. The six essential steps in complex intervention development  

1. Define and understand the problem and its causes 

2. Clarify which causal or contextual factors are modifiable and have the greatest 

scope for change 

 

3. Identify how to bring about change: theory of change 

4. Identify how to deliver the change: theory of action 

5. Test and refine on a small scale 

6. Collect sufficient evidence of effectiveness to justify rigorous evaluation/ 

implementation 

 

6SQUID Step 1. Define and understand the problem and its causes 

There are more than 100,000 strokes per year, and 1.2 million stroke survivors in the United 

Kingdom2. Anxiety affects a quarter of stroke patients, equivalent to around 25, 000 patients 

per year. Anxiety is associated with dependence, poorer quality of life and restricted 

participation in work and social activities after even mild stroke and transient ischaemic 

attack (TIA)3. Anxiety is classified into two main clinical subtypes—phobic and generalized 

anxiety disorder (GAD), requiring different treatment approaches4. Phobic disorder e.g. 

agoraphobia, specific phobia, appears to be the predominant anxiety subtype post-stroke/TIA 

and can occur with or without GAD3, 5. Longitudinal data in stroke suggest that anxiety post-

stroke can last up to 10 years6. When left untreated, anxiety disorder does not tend to resolve 

in non-stroke populations. 

Phobic and generalized anxiety 



Phobic anxiety is characterized by a disproportionate fear of well-defined situations or stimuli4. 

Exposure to the feared situation triggers unpleasant anxiety symptoms, accompanied by 

marked avoidant behaviour of that feared situation—the hallmark of phobic anxiety. Treatment 

of phobic disorders requires systematic, repeated, hierarchical exposure to the specific anxiety-

provoking stimulus7. GAD is diffuse and unremitting, characterized by persistent and multiple 

worries e.g. financial security, health, and an inability to stop worrying4. Cognitive behavioural 

therapy techniques e.g. cognitive restructuring, problem solving and/ or selective serotonin-

reuptake inhibitors (SSRI), benzodiazepines (in short term only) are effective at treating GAD8, 

9.   

Pathophysiology of anxiety 

Anxiety is the most extensively researched emotion in science. The study of anxiety and its 

pathological forms supports a multifactorial aetiology of clinical anxiety disorders—the 

complex interplay of biological (genetic, physiological), psychological, behavioural and 

social (environmental) factors. Studies of the sympatho-medullary pathway (in the fight-or-

flight response), the hypothalamo-pituitary-adrenal axis, and the mapping of a complex 

neurocircuitry connecting structures such as the amygdala, prefrontal cortex, anterior 

cingulate cortex, hypothalamus etc. have improved our understanding of the neurobiology of 

anxiety10, 11. Studies of classical conditioning—a learning behaviour shared by animals and 

humans, and of maladaptive thinking (cognitive) patterns established the basis for cognitive 

behavioural therapy (CBT), now a first line treatment for a range of anxiety disorders 

supported by randomised controlled trial (RCT) evidence8, 12.  

Fear conditioning as a mechanism for phobic disorder—the basis for exposure therapy  

Fear can be acquired and extinguished via ‘classical conditioning’, also known as ‘learning 

by association’. Ivan Pavlov in the late nineteenth century discovered that dogs learnt by 

classical conditioning—by repeatedly pairing the ringing of a bell (a neutral stimulus) with 



food (a natural stimulus of salivation), his dogs became conditioned to salivate on hearing the 

bell, even in the absence of food13. In 1920, John Watson and Rosalie Raynor demonstrated 

that a nine-month old infant, known as little Albert, could be conditioned to exhibit fear to a 

previously neutral stimulus (a white fluffy rat) by repeatedly presenting the rat with a 

naturally aversive stimulus—a loud hammering sound14. His experiments also demonstrated 

that phobic fear of one stimulus could generalize across a range of similar situations—little 

Albert’s fear extended to other similarly fluffy objects, including a fur coat and a Santa Claus 

mask14. Shortly following this, Mary Jones went on to apply the same principles of classical 

conditioning to extinguish the phobia of rabbits in a child named Peter, by repeatedly 

presenting him a rabbit together with his favourite candy while gradually bringing the animal 

closer to him15. Classical conditioning, complemented by operant conditioning16, 17, in which 

reward led to positive reinforcement of a behaviour, are learning behaviour theories 

fundamental to exposure therapy—a behavioural therapy. In systematic desensitization, the 

present form of exposure therapy developed by Joseph Wolpe18, phobic individuals confront 

their defined feared situation in gradual hierarchical steps. Through conditioning and 

habituation, the unpleasant feelings of anxiety associated with that situation gradually 

diminish. By encouraging the individual to confront their feared situation, exposure therapy 

breaks the vicious cycle of maladaptive escape/ avoidant behaviour, which, prior to 

treatment, had been reinforced by the pleasant sense of relief and comfort that avoidance 

brings. Anxiety feelings are emotionally distressing and the maladaptive behaviour that 

follows leads to impaired social and occupational functioning in phobic individuals. Exposure 

therapy, usually delivered as part of CBT, is an effective treatment for phobic disorders in the 

non-stroke populations7, 19, and yet it has never been evaluated in stroke patients with 

anxieyt20. 

Maladaptive thinking as a mechanism for anxiety—the cognitive model 



In the cognitive model established by Aaron Beck and Albert Ellis in the 1960s, individual’s 

feelings of anxiety arise from maladaptive thoughts—misconception, distortions 

(overgeneralization, exaggeration) and faulty assumptions about himself and/or his world. 

Cognitive therapy guides the individual to i) recognize these maladaptive thoughts, ii) helps 

him appraise them objectively by testing the validity of these thoughts with rules of evidence, 

logic or alternative explanation in a process known as cognitive restructuring21. Cognitive 

and behavioural models merged in the 1970s and CBT became widely used to treat a range of 

mental health disorders. In recent decades, RCTs established an evidence base for the 

effectiveness of CBT in anxiety disorders19. 

What provokes the maladaptive behaviour and maladaptive thinking patterns in stroke 

patients? 

Most people perceive stroke to be a sudden and potentially life-threatening event that carries 

a risk of recurrence. Fear conditioning appears to be a mechanism that contributes to anxiety 

after stroke. We found in our recent prospective cohort study, that phobic disorder was the 

predominant anxiety subtype after stroke or TIA3. Participants with anxiety reported 

significantly higher levels of phobic avoidance on the modified Fear Questionnaire compared 

to participants without anxiety disorder. Phobic avoidance was present in ‘agoraphobic-

related’ situations: going alone far from home, going into crowded shops, travelling alone or 

by bus; ‘social’ situations: being watched or stared at, eating and drinking with other people, 

being criticized; ‘other specific’ situations: physical exertion, having sex, being alone at 

home22. The fears of stroke recurrence, falling, and headaches/ bodily sensations were 

reported as anxiety-provoking in this cohort. Our psychiatric interviews suggested that 

anxious participants became conditioned to experience the unpleasant feelings of anxiety/ 

fear in otherwise ‘neutral’ situations e.g. going out alone, taking the bus, going into a 

crowded shop, taking a shower, with ensuing avoidance of these situations. The predominant 



thinking pattern in these situations was the possibility of stroke recurrence, or other similarly 

dangerous/ embarrassing mishaps. The perceived risk of this danger appeared exaggerated in 

our anxious participants.   

Patient involvement and other qualitative evidence 

In our patient involvement work, reported in detail in Additional file 5, we asked three patient 

advisors who experienced anxiety post-stroke to elaborate further on their anxiety issues and 

to co-produce the content of our intervention. The fear of ‘completely losing control in a 

public place in case of another stroke’ was the most frightening thought for all of them. They 

feared not only for their own safety, but also how other people would react to them losing 

control of their body or speech. In addition, the experience of recurrent non-specific bodily 

symptoms e.g. headache, stabbing pains, accompanied by the uncertainty of whether these 

symptoms represented stroke recurrence provoked a great deal of anxiety in our patient 

advisors.  

Individual and systematic review of qualitative research23-25 conducted independently of our 

work, complemented our own findings. Patients and carers expressed themes and gave 

narratives about the fear of stroke recurrence23, insecurity about going out and going on the 

bus24, fear of falling26, and the feeling of body not under own control23. 

Risk factors for anxiety post-stroke 

Younger age and having a previous history of anxiety are the most consistent predictors for 

developing anxiety post-stroke22, 27. Co-morbid depression is also common in anxiety after 

stroke1. Systematic review did not find sufficient evidence to support any association with 

potentially modifiable psychological factors such as locus of control, coping style or 

confidence that have been implicated in anxiety in other disease populations e.g. multiple 

sclerosis28, 29. 

 



6SQUID Step 2 Clarify which causal or contextual factors are modifiable 

and have the greatest scope for change 

Our 6SQUID Step 1 suggests that maladaptive avoidance and thinking patterns (e.g. 

exaggerated risk of stroke recurrence) are frequently reported in people with anxiety post-

stroke/TIA, and so could be targeted by CBT. Considering the existing RCT evidence on 

CBT’s effectiveness in non-stroke populations, adapting CBT approaches, including 

exposure therapy to treat stroke patients with anxiety should offer the greatest scope for 

change.  

6SQUID Step 3 Theory of change  

Aside from maladaptive avoidance and thinking patterns, there are other potential factors, 

whether theoretical and evidence-supported, that may contribute to anxiety after stroke. We 

summarized the list of potential contributory factors to anxiety after stroke in our theory of 

change diagram (Figure 1). The TASK intervention targets the factors in red.  

 Figure 1. Theory of change in anxiety after stroke

 

  



6SQUID Step 4 Theory of action 

In conventional CBT, a therapist delivers a course of face-to-face psychotherapy sessions of 

varying length between 6 weeks to 6 months. CBT is structured, time-limited and goal 

orientated. Patient and therapist work collaboratively towards a defined goal by working 

through the key components of CBT: i) identify maladaptive thinking and behaviours, ii) self-

monitoring, iii) psychoeducation, iv) cognitive restructuring, v) exposure techniques, vi) 

specific skills training (varies depending on patient’s needs e.g. problem solving, time 

management), and vii) ongoing self-management30. 

Feasibility of CBT post-stroke 

Delivering CBT in a conventional format to all patients with anxiety post-stroke/TIA is 

unlikely to be feasible in real-world practice given the high prevalence of anxiety in this 

population, geographical variation in staffing, and other barriers to psychological therapy. A 

‘theory of action’ is required to find a feasible way to deliver the ‘active ingredients’ of CBT 

to stroke and TIA patients. The theory of action in Step 4 of the 6SQUID mandates that 

researchers must think about what resources or assets are available, what is feasible and what 

is acceptable and ethical in the given context. Adaptations to an intervention (e.g. 

conventional face-to-face CBT) may be necessary to ensure the intervention’s feasibility, 

acceptability and sustainability at all stages of the future evaluation process and its eventual 

implementation. Failure to consider this step early could lead to a waste of resources and 

costly evaluation of an intervention not fit for implementation in the real world. Here we 

summarize the current context of psychological care post-stroke in the UK, and ways in 

which key stakeholders’ input helped us determine the final design of the TASK intervention.  

Barriers in accessing psychological care post-stroke 

Inadequate service provision in psychological care post-stroke across the United Kingdom is 

evident from the reports of the Sentinel Stroke National Audit Programme in England, Wales 



and Northern Ireland31, and the latest Royal College of Physicians Stoke Guideline32. The 

Scottish Stroke Improvement Programme highlighted access to psychological care as a priority 

area for improvement in 201733. The demand for better access to psychological care post-stroke 

has consistently been echoed by surveys and qualitative research of patients, carers and health 

professionals, and through charitable organisations representing stroke patients34-36.  

Stakeholders input I: Scottish Stroke Improvement Programme meeting with the 

national and local clinical leads in clinical psychology  

A workshop was held to discuss the priority set by the Scottish Government’s Stroke 

Improvement Plan to improve delivery of psychological support post-stroke in September 2017. 

Two of our authors (HYC and MD) attended, one of whom was also the chair of the Scottish 

Stroke Care Audit (MD). The meeting was chaired and facilitated by the lead of the SIP, and 

attended by the local leads of clinical psychology services from across Scotland. All agreed 

that psychological care had to be provided to a large population of stroke patients who needed 

it—a quarter of stroke patients with anxiety equated to an estimated 2000 to 3000 patients per 

year in Scotland33. All agreed that this demand was unlikely to be met by primary care 

providers alone, nor the traditional paradigm of referring patients for face-to-face 

psychotherapy delivered by highly-trained specialists. The shortage and geographical variation 

in the supply of highly trained psychotherapists in Scotland were evident from the local service 

evaluations presented at the meeting. These were unlikely to be resolved in the foreseeable 

future within the National Health Service (NHS). The stepped care model of psychological 

care, one that has been advocated by the NHS and the Royal College of Physicians Stroke 

Guideline, was felt to be the most feasible model to provide psychological care post-stroke37, 

38. An allied health professional with stroke experience e.g. stroke nurse, delivering low-

intensity psychological intervention within the lower levels (Level 1 and 2) of this stepped care 

model, receiving appropriate supervision by a specialist e.g. a consultant clinical psychologist, 



was considered a feasible option. Severe or refractory cases would be escalated to the top level 

of this stepped care model (Level 3) to receive high-intensity psychological intervention from 

a specialist. Other potential barriers to psychological support specific to stroke patients were 

also discussed at this meeting: the inability to attend appointments due to physical immobility; 

reluctance to attend sessions due to agoraphobia (a disproportionate fear of leaving one’s 

house); lack of awareness or recognition of anxiety as a problem necessitating treatment due 

to cognitive deficits; dysphasia; stigma attached to receiving ‘psychological’ care. 

Stakeholder input II: Survey of ‘mode of delivery’ in stroke patients with anxiety disorder  

We administered a survey in 27 community-based participants who were diagnosed with 

anxiety disorder at three months post-stroke/TIA in our prospective cohort. The survey 

(Additional file 5) showed an overwhelming preference (24/27, 89%) for a guided intervention 

rather than unguided self-help; most preferred having treatment at home or had no preference 

(21/27, 78%); two thirds did not mind whether the intervention was delivered face-to-face or 

by telephone (18/27, 66%) ; over two thirds found it acceptable to use online materials as part 

of the intervention (17/27, 63%); over two thirds were capable of using the internet with or 

without help (20/27, 70%).   

Design of TASK-CBT intervention 

Centralized delivery  

We designed a centralized model to deliver an individualised CBT-based intervention via 

telemedicine. Being able to deliver this intervention remotely makes it feasible to centralize 

the personnel required. This serves to overcome the geographical variation and chronic 

shortage in workforce that is likely to continue. This model of delivery offers the potential of 

delivering the intervention as widely, and as efficiently as possible across the country, both in 

a large-scale RCT, and ultimately in real-world clinical practice.  

Individualized guided-CBT 



Therapeutic alliance between the therapist and patient is an integral part of conventional CBT 

and is preserved in our TASK-CBT. This alliance was clearly valued by our surveyed patients, 

clinical psychologists and psychiatrists. RCT evidence to-date demonstrated that guided self-

help CBT interventions were more efficacious than self-help only (bibliotherapy or 

computerized)39, 40. 

Non-specialist stroke health professional to deliver TASK-CBT—a low intensity CBT-based 

psychological intervention 

In line with the views of the stakeholders, we designed our TASK-CBT intervention to be 

delivered by an appropriately trained health professional with experience working with stroke 

patients e.g. stroke nurse, stroke physician, stroke rehabilitation therapists under supervision 

of a specialist e.g. psychiatrist or clinical psychologist. The TASK-CBT intervention represents 

a low-level psychological intervention (steps 1 and 2) in the stepped care model39.  

Patient involvement in co-producing the content of TASK-CBT intervention  

We conducted a patient involvement group to co-produce the content of TASK-CBT 

intervention, reported in Additional file 5. Based on their input, we included ‘patient stories’ 

on the treatment website to illustrate the common anxiety problems faced by stroke survivors. 

A disproportionate fear of stroke recurrence and associated maladaptive behaviours are key 

targets for our TASK-CBT intervention. We included video and educational content on ‘Bodily 

symptoms: another stroke or anxiety?’ in the TASK-CBT website.  

Modelling processes of the TASK-CBT intervention 

Following the 6SQUID approach we summarize the programme theory (theory of change + 

theory of action) of the TASK-CBT development in a logical model diagram (Figure 3 of main 

paper).



6SQUID Step 5 Testing and refining the intervention in a small scale 

The current TASK feasibility RCT reported in the main paper represents the initial feasibility 

testing and process evaluation of the TASK intervention. Further refinements of the TASK-

CBT intervention are likely needed prior to definitive evaluation in a large randomized 

controlled trial.  
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