Appendix A: Survey Instrument

Do you consent to take part in this survey? 
              Yes                 No 

Section A: Demographics
1. How many years have you been practising as a GP?
0-4 years      5-9 years       10-19 years       20-29 years       30+ years



2. Which of the following best describes how you identify your gender?  
     Man                       Woman                      Non-binary             Prefer not to say



3. During your clinical training, in which of these did you undertake a rotation (select all that apply):
Psychiatry                   Neurology                    Geriatric                  Stroke unit



4. On average, how many GPs work in your practice on any given day?  



5. How many sessions (where 1 session=0.5 day) on average do you work as a GP per week? 



6. Approximately how many consultations with stroke patients (past history or actively presenting) would you have in any given month? 
0-10 patients                       11-20 patients                             21-30 patients                          >30 patients          

7. Approximately how many kilometres away is your practice from an acute stroke service?


8. Which of the following best describes the location of your practice?
    Inner City                          City Suburb                                     Town                                            Village
 


9. Is your practice located within a primary care centre?
Yes                                                                                    No



10. Is there a designated mental health professional (e.g. a counsellor or psychologist) available at your practice site on a part- or full-time basis?
No                                                                            Yes -Full-time                                               Yes -Part-time


11. How confident are you managing the neurological consequences of stroke (e.g. muscle weakness or aphasia)?
Not at all          Slightly confident         Moderately confident         Very confident       Extremely confident
confident
[bookmark: _Hlk161584009]
Section B: Beliefs and Knowledge around post-stroke mental health conditions
12. How often do you undertake continuous professional development in the area of psychiatry? 
         At least once per year         Every two years       Every three years       Less than every three years           Never 


13. [bookmark: _Hlk158822336][bookmark: _Hlk161582713]How confident are you about your knowledge around mental health conditions? 
Not at all          Slightly confident         Moderately confident         Very confident       Extremely confident
confident


14. In your opinion, approximately what percentage of stroke survivors are thought to experience post-stroke depression within the first year?
   5-25%                       20-50%                           40-70%                               60-90%                    Do not know



15. In your opinion, when is the peak incidence of post-stroke depression in the first-year post-stroke?
0-2 months post stroke      3-6 months post stroke      7-12 months post stroke    1-2 years post stroke      Do not know



16. Based on your opinion, rank these four contributors of post-stroke depression by order of importance from 1-4, with 1 being the most important and 4 being the least important. 

	Neurobiological changes within the brain as a result of stroke
	

	Psychological risk factors (e.g. previous history of depression)

	

	Neurological complications post-stroke (e.g. muscle weakness, aphasia, dysphagia) 

	

	Social risk factors (e.g. living alone, lack of support network) 
	



17. Please rank the following medical professions based on who you believe is most responsible for diagnosing and treating post-stroke mental health conditions, with 1 being the most responsible and 3 being the least responsible.

	General practitioners 
	

	Psychiatrist 
	

	Another hospital consultant (e.g. neurology/geriatrician) 
	



18. Please rate the extent to which you agree or disagree with the following statements: 

	
	Strongly disagree
	Disagree
	Neither agree nor disagree
	Agree
	Strongly agree

	Active screening for post-stroke mental health conditions should be undertaken in all stroke survivors. 
	
	
	
	
	

	Post-stroke mental health conditions are underdiagnosed.
	
	
	
	
	

	Treating post-stroke mental health conditions are just as important as treating sensorimotor symptoms following a stroke.
	
	
	
	
	

	Pharmacological treatment of post-stroke mental health conditions is appropriate. 
	
	
	
	
	





Section C: Diagnosis and management of post-stroke mental health conditions
19. Please rate your confidence in your ability to diagnose and manage the following mental health conditions: 
	[bookmark: _Hlk159346224]
	Not at all confident 
	Slightly confident
	Moderately confident
	Very confident 
	 Extremely confident 

	Major depressive disorder
	
	
	
	
	

	Generalised anxiety disorder
	
	
	
	
	

	Post-stroke depression
	
	
	
	
	

	Post-stroke anxiety 
	
	
	
	
	

	Post-stroke apathy
	
	
	
	
	

	Post-stroke fatigue
	
	
	
	
	


[bookmark: _Hlk158823764]
20. Please rate your confidence in differentiating between the following mental health conditions: 
	
	Not at all confident
	Slightly confident 
	Moderately confident
	Very confident 
	Extremely confident 

	Post-stroke depression and post-stroke apathy
	
	
	
	
	

	Post-stroke depression and post-stroke fatigue
	
	
	
	
	

	Post-stroke apathy and post-stroke fatigue
	
	
	
	
	



21. How likely are you to screen stroke survivors for the following mental health conditions in a consultation?
	
	Never  
	Rarely
	Sometimes
	Often
	 Always 

	Post-stroke depression
	
	
	
	
	

	Post-stroke anxiety 
	
	
	
	
	

	Post-stroke apathy
	
	
	
	
	

	Post-stroke fatigue
	
	
	
	
	



	[bookmark: _Hlk159342502]
	Never
	Rarely
	Sometimes
	Often
	Always 

	Screening tools such as PHQ-9, BDI, GAD-7
	
	
	
	
	

	DSM-V/ICD-11 criteria 
*DSM-V: Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
*ICD-11: International Classification of Diseases 11th Revision
	
	
	
	
	


22. When diagnosing mental health conditions, please specify the frequency with which you use the following:

23. Regarding post-stroke depression please specify how likely you would be to recommend/prescribe these specific interventions at any stage (i.e. as 1st line or any subsequent later-stage treatment):
	[bookmark: _Hlk161584680]
	Extremely unlikely
	Unlikely
	Neutral
	Likely
	Extremely likely

	Information/education provision 
	
	
	
	
	

	Cognitive behavioural therapy
	
	
	
	
	

	Motivational interviewing
	
	
	
	
	

	Psychosocial interventions (e.g. counselling) 
	
	
	
	
	

	Stroke support group 
	
	
	
	
	

	Music therapy
	
	
	
	
	

	Rehabilitation with physiotherapist/OT
	
	
	
	
	

	Selective serotonin reuptake inhibitors (SSRIs)
	
	
	
	
	

	SNRIs (e.g. venlafaxine)
	
	
	
	
	

	Tricyclic antidepressant (e.g. amitriptyline)
	
	
	
	
	

	Vortioxetine					
	
	
	
	
	

	Tetracyclic antidepressants (e.g. mirtazapine/mianserin) 
	
	
	
	
	

	Benzodiazepines 
	
	
	
	
	

	Antipsychotics (e.g. aripiprazole)	
	
	
	
	
	

	Other (MAOIs, bupropion, trazodone, agomelatine) 
	
	
	
	
	





24. [bookmark: _Hlk161178639]If you prescribe selective serotonin reuptake inhibitors to treat post-stroke depression, please indicate which SSRI you would be most likely to prescribe.

__________________________________________________________________________________


25. Please rate the extent to which you believe the factors below are barriers to diagnosing or managing post-stroke mental health conditions:

	

	Not a barrier
	Weak barrier
	Moderate barrier
	Strong barrier

	Lack of time during patient consultation
	
	
	
	

	Lack of understanding/knowledge in this area
	
	
	
	

	Lack of training resources 
	
	
	
	

	Other post-stroke complications being more pressing
	
	
	
	

	Lack of evidence associated with treatment
	
	
	
	

	Lack of validated assessment tools in stroke survivors
	
	
	
	

	Risk of harm to patient with pharmacological treatment due to adverse effects.
	
	
	
	

	Risk of harm to patient with pharmacological treatment due to drug interactions. 
	
	
	
	

	Patient recovering from an ischaemic stroke
	
	
	
	

	Patient recovering from a haemorrhagic stroke 
	
	
	
	

	Reluctance to discuss mental health with stroke survivors or their carers 	
	
	
	
	

	Limited access to mental health services 
	
	
	
	

	Lack of discharge information about the patient’s mental health from secondary care
	
	
	
	

	Post stroke aphasia/dysphagia/dysarthria 
	
	
	
	

	Post-stroke cognitive impairment
	
	
	
	



26. Please provide any additional thoughts you have regarding the diagnosis and management of mental health conditions post stroke by general practitioners. 















Thank you for taking the time to complete our survey.
Your input as a general practitioner is extremely valuable to us.

You may contact the primary researcher, Robert Callaghan, via email (Robert.Callaghan@ucc.ie) if you have any queries about this research. 

Please consider sharing the QR code containing the link to the electronic version of this survey with your GP colleagues/peers
Appendix B: Supplementary Figure 
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Figure 1: A) Ranking of contributors to post-stroke depression by GPs based on order of importance (n=276). B) Ranking of healthcare professionals based on who GPs’ deem most responsible for the diagnosis and management of post-stroke mental health (n=223).








Appendix C: Supplementary potential associations requiring further validation 

· GPs who reported being very or extremely confident in their knowledge of mental health conditions were more likely to also be very or extremely confident in diagnosing and managing post-stroke depression (49% vs 15%, p<0.0001), anxiety (48% vs 15%, p<0.0001), apathy (30% vs 7%, p<0.0001), and fatigue (30% vs 7%, p<0.0001).

· GPs who reported no confidence in managing the neurological consequences of stroke were more likely to be at best slight confidence in diagnosing and managing post stroke depression (34% vs 10%, p<0.0001), anxiety (31% vs 9%, p<0.0001), apathy (61% vs 31%, p<0.0001), and fatigue (61% vs 30%, p<0.0001).

· GPs who were not at all or slightly confident in managing the neurological consequences of stroke were also more likely to be not at all or slightly confident in differentiating post-stroke depression and apathy (74% vs 40%, p<0.0001), depression and fatigue (65% vs 37%, p<0.0001), and apathy and fatigue (78% vs 44%, p<0.0001).

· GPs who were not at all or slightly confident managing the neurological consequences of stroke were less likely to often or always screen for post-stroke depression (32% vs 55%, p<0.001), anxiety (20% vs 45%, p<0.0001), apathy (15% vs 31%, p=0.024), and fatigue (14% vs 30%, p<0.01).

· GPs who believed that identifying and managing post-stroke neuropsychiatric symptoms was mainly their responsibility were significantly more likely to report being very or extremely confident in identifying and managing post-stroke depression (32% vs 19%, p=0.039).

· GPs who were very or extremely confident in managing major depressive disorder or generalised anxiety disorder were more likely to be very or extremely confident in managing post-stroke depression (41% vs 5%, p<0.0001) and post-stroke anxiety (41% vs 3%, p<0.0001), respectively.

· GPs who had completed a stroke unit rotation were more likely to be very or extremely confident in distinguishing post-stroke depression from fatigue (16% vs 7%, p=0.039) and apathy from fatigue (10% vs 3%, p=0.028).

· GPs who were very or extremely confident in their ability to identify and manage respective neuropsychiatric symptoms were more likely to often or always screen for them: post-stroke depression (68% vs 37%, p<0.0001), anxiety (58% vs 26%, p<0.0001), apathy (49% vs 12%, p<0.0001), and fatigue (54% vs 18%, p<0.0001).

· GPs that were very or extremely confident in identifying and managing some neuropsychiatric symptoms were more likely to often or always use screening tools for post-stroke depression (23% vs 10%, p<0.01) and apathy (30% vs 11%, p<0.001).

Table 1: Potential associations between perceived barriers and respondent characteristics 
	Barrier 
	Associations 

	Other post-stroke complications being more pressing
	· GPs that were very or extremely confident in managing the neurological complications of stroke were less likely to rate “other post stroke complications being more pressing” as a moderate or strong barrier (73% vs 89%, p=0.01) 

	Lack of time during patient consultation
	· GPs that viewed lack of time as a moderate or strong barrier were more likely to prescribe SSRIs to treat post-stroke depression (88% vs 68%) p<0.01 

	Post-stroke cognitive impairment, aphasia, dysphagia, dysarthria
	· GPs that were not at all confident managing the neurological consequences of stroke were more likely to view post-stroke aphasia/dysphagia/dysarthria (51% vs 23%, p<0.001), and post stroke cognitive impairment (51% vs 28%, p<0.01) as strong barriers to identifying and managing neuropsychiatric symptoms. 

	Lack of training resources
	· GPs who viewed GPs as the primary healthcare professional responsible for diagnosing and managing post-stroke neuropsychiatric symptoms were more likely to view lack of training resources as not a barrier or a weak barrier (43% vs 17%, p<0.0001).  
· GPs that were very or extremely confident in their ability to identify and manage post-stroke neuropsychiatric symptoms  were less likely to view lack of training resources as a moderate or strong barrier; this was the case for  post-stroke depression (52% vs 74%, p<0.001), anxiety (52% vs 73%, p<0.01), apathy (44% vs 72%, p<0.001), fatigue (42% vs 72%, p<0.001).

	Limited access to mental health services
	· GPs with practices >15 kilometres from an acute stroke service were more likely to view limited access to mental health services as a strong barrier to identifying and managing neuropsychiatric symptoms post stroke (44% vs 23%, p<0.001) 

	Lack of understanding or knowledge in this area
	· GPs who were very or extremely confident in identifying and managing post-stroke neuropsychiatric symptoms were less likely to view lack of understanding as a moderate or strong barrier; this was the case for post-stroke depression (37% vs 60%, p<0.001), anxiety (37% vs 60%, p<0.001), apathy (31% vs 58%, p<0.01), fatigue (26% vs 58%, p<0.001). 
· GPs that often or always screen for neuropsychiatric symptoms were less likely to view lack of understanding/knowledge as a moderate or strong barrier; this was the case for post-stroke depression (41% vs 64%, p<0.001), anxiety (36% vs 63%, p<0.0001), apathy (35% vs 57%, p<0.01), fatigue (38% vs 58%, p<0.01)      
· GPs who viewed themselves as the healthcare professional primarily responsible for the identification and management of post-stroke neuropsychiatric symptoms were significantly more likely to view lack of understanding/knowledge as not a barrier/weak barrier (55% vs 30%, p<0.001).

	Risk of harm to patient with pharmacological treatment due to drug interactions or adverse effects
	· GPs who undertook psychiatry rotations were less likely to view harm to patients with pharmacological treatments from adverse effects as a moderate or strong barrier (34% vs 54%, p<0.01) 
· GPs that viewed risk of harm to patient with pharmacological treatment due to drug interactions as not a barrier or mild barrier were more likely to prescribe SSRIs to treat post-stroke depression (57% vs 28%, p<0.01 ) GPs that viewed risk of harm to patient with pharmacological treatment due to adverse effects as not a barrier or mild barrier similarly were more likely to prescribe SSRIs to treat post-stroke depression (66% vs 33%, p<0.001).

	Lack of evidence associated with treatment
	· GPs who did not view lack of evidence associated with treatment as a barrier were more likely to prescribe SSRIs to treat post-stroke depression (84% vs 58%, p<0.001)


N.B. These findings should be interpreted as potential “hypothesis-generating” associations, presented to inform follow-up hypothesis-testing studies and/or future interventions. Because no corrections for multiple testing were applied, caution is warranted when interpreting these results.
Appendix D: Supplementary quotations 
	Theme 1 – Systemic barriers to integrating post-stroke mental health care into routine practice 

	Subtheme 1.1 – The need to integrate post-stroke mental health care into routine practice 

	· “Bigger discussion in acute phase think depression common especially in family or care giver. We discuss at practice level but not discussed prior to discharge” [GP 7]
· “All patients (except those fully recovered on discharge) should have a step-down facility” [GP 279]
· “Should be dealt with as part of the initial rehabilitation phase of stroke recovery by the geriatric team and referred to psychiatry of later life as appropriate for follow up/resourcing” [GP 255]
· “Could it be incorporated into CDM [Chronic Disease Management]” [GP 202]
· “Not proactive enough” [GP 178]
· “Patient evaluation prior to discharge from hospital or rehabilitation would be a priority” [GP 145]
· “Should be part of rehabilitation programme that patients receive in hospital” [GP 99]
· “Personally I think better screened for post-discharge by stroke MDT and at least short term follow up by mental health services” [GP 108]
· “The biggest facilitator is ongoing continuity of care” [GP 61]


	Subtheme 1.2 Time constraints and competing priorities 

	· “Time is the biggest restriction to diagnosis” [GP 106]
· “Many factors to think about and screening probably takes a back seat” [GP 108]
· “So time is a factor when we are trying to complete all other aspects of CDM [Chronic Disease Management] also when mental health issues are not factored into this structured review” [GP 146]
· “Definitely lack of time in consultations is a problem” [GP 160]
· “GP is done in 15 minutes” [GP 205]
· “Competing conditions. May have multiple active conditions all needing attention” [GP 272]


	Subtheme 1.3 – Structural and resource constraints in primary care

	· “I really do feel social supports are lacking as well as lack of OT and meaningful, clinical, primary care mental health supports in the community.” [GP 38]
· “Likely to recommend CBT but difficult to access. Extremely unlikely to recommend music therapy not available.” [GP 47]
· “Lack of specific psychological services for people who may have cognitive impairment as well as post stroke common scenario with vascular dementia” [GP 60]
· “We need much greater access to non-pharmacological therapies” [GP 64]
· “Mental health rarely mentioned on discharge. Limited services available for post CVA care locally.” [GP 89]
· “Very limited access to non-medical health interventions in a long-term care setting even in local private sector.” [GP 108]
· “We need more access to psychological supports post stroke.” [GP 118]
· “Stroke is often managed by geriatric teams. As patients are often older, there is very limited older age psychiatry available” [GP 119]
· “Access to psychogeriatric/psychiatry of old age is almost non-existent” [GP 141]
· “GPs have none of the services available which might help. No access counselling. Very limited OT, domiciliary. Psychiatry N/A” [GP 142]
· “We have mental health training within our CME [continual medical education] groups but otherwise no support/exposure and very limited access to post-stroke holistic care.” [GP 148]
· “Would benefit from greater awareness and increased resources. Psychological/mental health services hugely under resourced.” [GP 201]
· “Very very poor psych services and they refuse to see patients as stroke patients are deemed not suitable as their condition is not as bad.” [GP 270]

	Theme 2 – Difficulty recognising post-stroke mental health disorders and its burden on patients 

	· “Difficult area I find to assess and to treat” [GP 69]
· “Sometimes people who have strokes are initially so relieved to have survived it is good at that early stage to flag it to them that their mood may change as a result of their stroke” [GP 261]
· “This is an issue that is underdiagnosed and under managed by clinicians” [GP 47]
· “Agreed post stroke mental health conditions are underdiagnosed” [GP 103]
· “When I was a medical student, I was taught that post stroke depression/anxiety was a 10% chance, my experience is that it is probably 50% at least either mild, moderate, or severe” [GP 72]
· “It’s a niche area” [GP 108]
· ““We have already assessed Mr X and there is nothing more we can offer him”. So, it’s the chronic stroke patient that suffers most in my opinion” [GP 57]

	Theme 3 – A willingness to manage post-stroke neuropsychiatric symptoms in primary care despite challenges 

	· “We are managing a plethora of issues in every type of patient of every age” [GP 24]
· “I feel when we see patients post stroke, we are usually focusing more on new medications started or trying to get linked with services” [GP 218]
· “I prescribe SSRIs to many post-stroke patients who seem depressed” [GP 30]
· “Virtually all i.e. 95% of depression and anxiety is treated in primary care” [GP 103] 
· “A pre-stroke relationship with the patient is a firm diagnostic and therapeutic base” [GP 143]
· “GPs manage 90% of mental health in this country” [GP 212]
· “As GPs, knowing the patient and their family has great benefit when helping them with mental health difficulties” [GP 263]



Chronic Disease Management Programme (CDM): This programme is for patients have a specified chronic disease such as a cardiovascular disease, COPD, asthma and type 2 diabetes, and emphasises lifestyle and medical risk factor control, disease management, and the creation of a patient care plan. CMD templates are provided to GPs to structure a clinical consultation.
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