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1.0 Introduction
Stroke is a major public health problem and is the leading cause of death and disability worldwide (Bonita, et al. 2004). The World Health Organisation (WHO) estimates 15 million people suffer from strokes yearly with one third permanently disabled (Mackay, et al. 2004; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=375&UserID=11407&AccessCode=0648CB768165493DA671987F90E92273&CitationSuffix=" \o "Long-term disability after first-ever stroke and related prognost...
(Hankey, 2002)" Hankey, et al. 2002) 
There has been an increasing trend in worldwide stroke incidence rates over the last four decades and is expected to further increase in future. In the 2000-2008 period, the overall stroke incidence rates in low to middle income countries has exceeded the level of stroke incidence in high income countries by 20%. (Feigin, et al. 2009). 

Stroke is generally thought to be a disease of the elderly. The expanding ageing population around the world is likely to influence the stroke incidence and prevalence. There has been a steady rise in the world elderly population from 8% in 1950 to 11% in 2007 and estimated to reach 22% in 2050.  (United Nations Department of Economic and Social Affairs 2007). The rise in stroke incidence is expected as the world population ages.
Advances in medical interventions for stroke and better access to medical services in high income countries has resulted in better outcomes for stroke survivors e.g. reduction in mortality and stroke recurrences. However, in the low and middle income countries, the rise in prevalence of chronic non communicable diseases or life style related diseases such as hypertension, dyslipidaemia, obesity and diabetes mellitus has led to the rise in stroke incidence. Other problems such as poor access to medical care and poor concordance to secondary stroke prevention measures have also had an impact on stroke incidence and prevalence in these countries. (Murray and Lopez 1997) (Garbusinski, et al. 2005) 
In Malaysia, mortality due to cerebrovascular diseases has remained the third most common cause of death between 2005-2008 ranging 6.6-7.0% of principal causes of death. (Department of Statistics 2010).  However, the proportion of mortality directly due to stroke is not available. With the increase in life expectancy and the proportion of elders among the Malaysian population, the rise in mortality rates attributed to stroke is inevitable. 

There are limited studies in Malaysia which accurately estimates stroke incidence or prevalence. One of the reasons for this is due to lack of a central or National Stroke Registry. A National Stroke Registry is currently being developed. From unpublished data, two tertiary referral centres on the north and east coast of Peninsular Malaysia reported a total of 690 cases of ischaemic stroke from January to December 2010. (Neelamegam 2011)

Advances in medical research and technology have led to better interventions with favourable outcomes for stroke patients at acute stage. The effectiveness of coordinated units i.e. stroke units and stroke rehabilitation has been proven beneficial (Wade and Langton Hewer 1985; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=761&UserID=11407&AccessCode=7923EF0910F04C55B5487E45ADB5A6D9&CitationSuffix=" \o "How do stroke units improve patient outcomes? A collaborative sys...
(Stroke Unit Trialists Collaboration., 1997)" Stroke Unit Trialists Collaboration. 1997; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=486&UserID=11407&AccessCode=B9C92A2EB4394D50B836E46C0E66524C&CitationSuffix=" \o "Does the prevention of complications explain the survival benefit...
(Govan, 2007)" Govan, et al. 2007).  Because most patients with stroke will survive the initial illness, the greatest health effect is usually caused by the long term consequences for patients and their families. However, there has been no evidence-based model for comprehensive post discharge care to optimise the long term physical and social well-being of stroke survivors (Andersen, et al. 2000; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=770&UserID=11407&AccessCode=A4EBAA2FE83B4CE5A12FEE7E11D05885&CitationSuffix=" \o "Risk factor modification in stroke prevention: the experience of ...
(Joseph, 1999)" Joseph, et al. 1999). Despite this, stroke patients are more likely to consult a general practitioner for whatever reason, be it stroke related or due to new emerging problems, more than any other health service provider (Bisset, et al. 1997).

Guidelines for interventions with proven efficacy exist to prevent or manage prevalent post stroke complications (e.g., depression, uncontrolled hypertension), yet the effectiveness of these interventions is limited by a lack of consistency in their delivery (Joseph, et al. 1999; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=768&UserID=11407&AccessCode=A443E17D4D23422EB9546083653BF94E&CitationSuffix=" \o "Stroke transition after inpatient rehabilitation.
(Goldberg, 1997)" Goldberg, et al. 1997; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=772&UserID=11407&AccessCode=F84F2E0B37F34467B73FB8438B0B08FB&CitationSuffix=" \o "Evidence-based medicine and stroke.
(Goldstein, 1999)" Goldstein 1999; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=773&UserID=11407&AccessCode=1DA34668BFCD4ED7B4D98EC7F25D561D&CitationSuffix=" \o "Ineffective secondary prevention in survivors of cardiovascular e...
(Qureshi, 2001)" Qureshi, et al. 2001). Different approaches have been used to provide comprehensive care specifically targeted to the needs of stroke patients and their carers. Approaches that have been used are case management, disease management programs, integrated service delivery which includes multidisciplinary care programme (Ouwens, et al. 2005; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=775&UserID=11407&AccessCode=42CC2607969F4F15AEEAAAFE48C6FDE4&CitationSuffix=" \o "Integrated care: meaning, logic, applications, and implications--...
(Kodner, 2002)" Kodner and Spreeuwenberg 2002; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=774&UserID=11407&AccessCode=8C78972916C8478B9973F63A786AA6BF&CitationSuffix=" \o "A meta-analysis of interventions to improve care for chronic illn...
(Tsai, 2005)" Tsai, et al. 2005).  
The general practitioner and primary care team involvement in multidisciplinary team care programmes have been identified in the management of long term stroke patients particularly in prevention of secondary stroke (Intercollegiate Stroke Working Party 2004). However, the extent of involvement and the impact on stroke outcomes is unclear (Elkind 2004).   
The structural differences in the way hospitals and community agencies work makes comparison of effectiveness of healthcare service delivery difficult (Mitchell, et al. 2008). However, the common problem of ensuring a seamless transition of care accessible to the stroke patient in the community exists in most countries. The lack of access to Stoke Specialist care in this country warrants a close collaboration with the primary care team to ensure continuity of care once the patients are discharged from the hospital. We aim to develop a care pathway which incorporates a coordinated multidisciplinary care plan using evidence based recommendations and tailored to accommodate the local healthcare service structure as well as patient needs. This newly developed post stroke care plan will be pilot tested to assess its impact on clinical outcomes as well as cost effectiveness.
1.1 Justification of study

The overall incidence of stroke will increase if the long term management of these patients remain suboptimal. Hence it is imperative that the needs of stroke survivors or long term stroke patients should be addressed to enhance their quality of life. The development of an integrated care pathway (iCaPPS) for post stroke patients in the community will enhance efforts of the stroke care providers to provide better access to healthcare for the stroke survivors in the community and simultaneously reduce mortality and morbidity related to stroke recurrence or complications. The implementation of this model will also hope to aid long term stroke patients to achieve their maximal functional capabilities and independence in familiar surroundings.  

We plan to focus on the pathway for management of post stroke patients after discharge from tertiary care as we feel that the care of stroke survivors in this country can be further optimised to reduce the morbidity and mortality resulting from poor concordance to post stroke care. Baseline studies will assess the primary care providers or Family Medicine Specialists' in the Malaysian Ministry of Health current self-reported practices in caring for this group of patients in this country. The impact of the iCaPPS will be evaluated in a pilot study to assess its role in improving clinical outcomes and its cost effectiveness compared to existing ‘conventional care’. 

In summary, the benefits of this project will include:

· comprehensive evidence on stroke rehabilitation services in the Malaysian 
community

· Provides first outlook on the involvement of primary care team on post discharge 
stroke care

· A proposal of an integrated care pathway for long term stroke patients living in the 
Malaysian community.      

· An integrated care pathway for post stroke patients based around existing Healthcare 
service structure within the Malaysian Ministry of Health

· Potential for patentship of post stroke care pathway (iCaPPS) for management of 
post stroke patients discharged to community

· Potential for development of an internet based/ IT -version of the iCaPPS for stroke 
care providers , to be used in developing countries with similar healthcare service structure
Organisations involved

· United Nations University International Institute for Global Health (UNU-IIGH)

· Universiti Kebangsaan Malaysia Medical Centre

· Ministry of Health (MOH), Malaysia

1.2 Research Questions

1. Is the current post stroke care management of patients at Malaysian MOH Health centres optimal?

2. Will an integrated post stroke care pathway improve patient outcomes in Malaysia?

3. Is the iCaPPS cost effective compared to conventional care?

1.3 Research Hypotheses

1. Stroke care providers perceive that post stroke care for patients in the community is satisfactory.

2. iCaPPS would improve stroke risk factor(s) management and functional status compared to usual care in patients managed at MOH Health centres 

3. iCaPPS would improve quality of life and patient satisfaction with stroke care services compared to usual care in patients managed at MOH Health centres
3. An iCaPPS management at Malaysian MOH Health centres is cost effective compared to usual care.

2.0 Objectives

A. General

To develop an integrated care pathway model & evaluate the post stroke care services for long term stroke patients residing at home in the Malaysian community

B. Specific 

1. To determine the self-reported practices of Family Medicine Specialists (FMS) in the management of stroke patients in the community 

2. To determine profile of stroke patients managed at selected primary care practice 
3. To develop an iCaPPS  based on expert views and baseline information obtained 

from (1) and (2)

4. To assess outcomes of iCaPPS compared to conventional care at MOH Health 
centres in terms of: 

a. Clinical outcomes-i.e. blood pressure, dyslipidaemia, glycaemic control, 
lifestyle changes (i.e. smoking status) at baseline, 3,6 & 12 months
b. Quality of life (QoL) at baseline, 6 &12 months– i.e. Euroqol 5D (EQ-5D, 
EQ-VAS), Patient Health Questionnaire (PHQ9) 

c. Functional outcomes-i.e. Barthel Index (BI) at baseline, 6 & 12 months, 
IADL (at baseline and 12 months)

d. Patient satisfaction-i.e. Stroke patients’ Satisfaction with Stroke Care Service 
(SASC19)  (Outpatient subscale) at baseline & 12 months post stroke

   5. 

To assess cost effectiveness of iCaPPS compared to conventional care i.e. Cost per 


quality adjusted life years (QALYs)
3.0 Literature Review

This section describes the definition of stroke, the post stroke period, common complications after stroke and management to prevent recurrent stroke.  Emphasis is given to long term stroke management at primary care level which is the focus of this study.    

3.1 Definition of stroke

The term stroke is synonymous with cerebrovascular accident (CVA). The World Health Organisation (WHO) defines stroke as ‘rapidly developing clinical signs of focal disturbance of cerebral function, with symptoms lasting 24 hours or longer or leading to death, with no apparent cause other than vascular origin’(Hatano 1976). The vascular causes resulting in this condition can be due to either ischaemia or haemorrhage.
3.2 The Post stroke period
The period after an acute stroke event is generally described as post-stroke period. This period can be divided into three phases; namely the acute phase, the rehabilitation phase and the chronic phase (de Weerd, et al. 2011). It is important to distinguish each phase as it will determine the treatment and support required by the patients as well as their carers. 
Another way of delineating the phases of stroke would be the classification based on management guidelines which generally divides it into the acute, post-acute (or subacute) and long term care periods. The acute phase is ‘within 7-days onset, followed by the post-acute phase which extends up to 26 weeks or 6 months after the acute event (NICE Guideline 68 2008). The subsequent period (i.e. 6 months and beyond) is generally referred to as the long term period. There is no standardised definition to date to define the long term care period, with literature quoting different terms varying from 6 months (National Stroke Foundation 2010) to one year or more after stroke (Aziz 2010). 
The main aims for care of stroke patients during the long term period concentrates on getting the patient ready to return back to the community. Community reintegration is ideally achieved by continuity of services and accessibility to education, self-management information, caregiver support, and social supports in the community. 
3.3 Common medical complications after stroke
Medical complications in stroke patients are generally seen as pre-exiting poorly controlled non communicable diseases (i.e. hypertension, dyslipidaemia, diabetes mellitus) and lifestyle habits (e.g. smoking, obesity) which resulted in stroke or CVA as a complication or complications developed resulting from the stroke.

Common post stroke or long term problems seen among stroke survivors include coronary heart disease (CHD), delirium, infection, depression, post stroke pain, falls and incontinence (Dhamoon, et al. 2006; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=713&UserID=11407&AccessCode=E23DC64758E347D0A34065E60E882282&CitationSuffix=" \o "Medical treatment in acute and long-term secondary prevention aft...
(Rothwell, 2011)" Rothwell, et al. 2011). These complications may be underdiagnosed and there is little evidence available to guide treatment. However, the effects of the complications have a negative impact on rehabilitation and are strong predictors of poor functional outcome and mortality. 
3.4 Management to prevent recurrent stroke 

A patient who has had an ischaemic stroke has a15-fold risk for developing another stroke (Redfern, et al. 2002). In general, the risk for recurrent stroke is highest in the period immediately after the ischaemic event and increases over time. The overall risk of recurrent stroke after a first-ever ischaemic stroke ranges approximately 2-10% at 7 days, 4-20% at 30 days, 18.5% at 3 months and 12% at 1 year. Thereafter the risk falls to about 4-5% per year, so that  by 5 years 30% will have suffered a recurrent stroke (Rashid, et al. 2003; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=783&UserID=11407&AccessCode=B246E107A74D4017A1849BE4FB4A63A9&CitationSuffix=" \o "Are some strokes preventable? The potential role of transcranial ...
(Imray, 2005)" Imray and Tiivas 2005). The wide range in estimates of stroke recurrence after an initial event result from variations in definition and sampling frame in the studies. Recurrence raises the risk of death, increases disability and dependence on health services (Jørgensen, et al. 1997).  Hence, recurrence rates measures effective secondary prevention practices among stroke patients (Wolfe, et al. 2010).  Secondary stroke prevention encompasses management of stroke risk factors such as blood pressure and cholesterol control, blood sugar regulation and lifestyle measures (e.g. weight control, smoking cessation). National as well as international guidelines have been established for effective secondary prevention strategies (Academy of Medicine 2006; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=871&UserID=11407&AccessCode=D9C9410C57094A9DB3625D8BCC42FE47&CitationSuffix=" \o "Stroke the diagnosis and initial management of acute stroke and t...
(National Institute for Health and Clinical Excellence., 2010)" National Institute for Health and Clinical Excellence. 2010; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=869&UserID=11407&AccessCode=E089FA6443A94134AF244E7916251A02&CitationSuffix=" \o "European Stroke Initiative Recommendations for Stroke Management-...
(European Stroke Initiative Executive Committee, 2003)" European Stroke Initiative Executive Committee, et al. 2003; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=855&UserID=11407&AccessCode=F4783610A0684AB99429C9DF9EE1859A&CitationSuffix=" \o "Management of patients with stroke: Rehabilitation, prevention an...
(SIGN, 2010)" SIGN 2010)
Cohort studies on stroke patients such as the Perth Community Stroke Study (Glader, Sjölander, Eriksson & Lundberg, 2010; Hardie 2005) and the Oxfordshire Community Stroke Project (Post, Stiggelbout & Wakker, 2001; O'Connor et al., 1988; Williams, 1984; Salvage, Jones & Vetter, 1988; Burn et al 1994)  demonstrated that the rate of incident stroke decline may be associated with risk factor management strategies such as smoking cessation, cholesterol level and blood pressure monitoring as well as increasing treatment with antiplatelet, lipid-lowering and blood pressure-lowering medications.
Despite this, there is discouraging reports and literature which documents the suboptimal secondary prevention measures among post stroke especially long term stroke patients. In a review of general practice records between 1995-2005 in United Kingdom, Raine and colleagues found that only 25.6% of men and 20.8% of women received secondary prevention measures (Raine, et al. 2009). 
Barriers to effective risk factor control which have been identified included inadequate follow-up and monitoring of stroke survivors by healthcare professionals, inadequate prescribing of secondary prevention therapies, poor information provision and inadequate self-management of risk factors by patients (Rigler, et al. 2001; Redfern, et al. 2002; (Toschke, et al. 2009; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=491&UserID=11407&AccessCode=110B7515AADF4559A07996D30771EB07&CitationSuffix=" \o "Health care follow-up after stroke: opportunities for secondary p...
(Redfern, 2002)" Redfern, et al. 2002; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=877&UserID=11407&AccessCode=F4AB4867EF61455BA8CC5C78BA60E659&CitationSuffix=" \o "Cessation of smoking after first-ever stroke: a follow-up study.
(Bak, 2002)" Bak, et al. 2002) (Girot, et al. 2005; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=876&UserID=11407&AccessCode=6C3A18ED7AF14DCEB38427960BE9BE3E&CitationSuffix=" \o "Comparison of secondary vascular prevention in practice after cer...
(Girot, 2004)" Girot, et al. 2004; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=873&UserID=11407&AccessCode=BC98356BEDB1477A83FCC90BEEE3748D&CitationSuffix=" \o "Use of antihypertensive and antithrombotic medications after stro...
(Rigler, 2001)" Rigler, et al. 2001; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=874&UserID=11407&AccessCode=C5D37F4073CE428C8BF91BABA20167EC&CitationSuffix=" \o "Vascular events, mortality, and preventive therapy following isch...
(Kaplan, 2005)" Kaplan, et al. 2005; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=697&UserID=11407&AccessCode=CB32FBB8D6404850ACCE761046A086E2&CitationSuffix=" \o "A survey on adherence to secondary ischemic stroke prevention.
(Wang, 2006)" Wang, et al. 2006) 
3.4.1 Management of carotid disease 
International guidelines recommend that stroke survivors are screened for large artery artherosclerosis, especially ipsilateral extracranial carotid artery stenosis (European Stroke Organisation (ESO) Executive Committee and ESO Writing Committee 2008). When imaging confirms stenotic carotid disease, patients who have had a non disabling event may benefit from surgical carotid endarterectomy. All patients with greater than 50% symptomatic internal carotid stenosis should be referred to a neurovascular team for intervention. The benefits of intervention vary with degree of stenosis and time since event. A pooled analysis of randomised control trials of endarterectomy by Rothwell showed that for severe symptomatic stenosis  (>70%), surgery afforded a 15.6% absolute risk reduction in ipsilateral ischaemic stroke over 5 years vs medical treatment alone, for moderate stenosis (50-69%) risk reduction was only 4.5% (Rothwell, et al. 2003). Surgery did not confer benefit in less severe disease. In terms of timing of intervention to symptoms, early treatment afforded greater risk reduction (within 2 weeks of symptoms 23% vs 7.4% for those treated after 12 weeks). Benefits of early treatment are pronounced in women where significant efficacy of revascularisation is seen only in the first 2 weeks. Although percutaneous stenting of carotid vessels has been proposed as a less invasive alternative, studies have not shown long term benefits of this procedure, hence currently not recommended (Scottish Intercollegiate Network 2010). 
3.4.2 Management of Hypertension

Hypertension has been identified as the major modifiable risk factor for developing stroke (Singh, et al. 2000). Randomised controlled trials have shown a beneficial effect of antihypertensive drugs to reduce stroke recurrence (Rashid, et al. 2003; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=853&UserID=11407&AccessCode=2C515994C8AC439ABE5B86E4975F4E9A&CitationSuffix=" \o "Blood pressure lowering for primary and secondary prevention of s...
(Zhang, 2006)" Zhang, et al. 2006). 

Meta-analysis of secondary prevention trials showed a 24% reduced odds of recurrent stroke with antihypertensive treatment (odds ratio 0.76, 95% confidence interval 0.63-0.92; absolute rate of recurrent stroke 10%). Risk reduction is related to reduction in blood pressure (BP) and substantial benefit is seen even in modest changes of pressure in different population subgroups, e.g. 10mmHg reduction in BP reduced the risk of stroke recurrence to one third in patients aged 70 years and above and was consistent across gender, region and stroke subtypes. (Lawes 2004). Greater reduction of blood pressure confers greater benefits and maintaining BP reduction for stroke prevention takes greater precedence than the choice of initial antihypertensive usage to reduce the BP (Lawes 2004).
The PROGRESS (n=6105) trial has been pivotal in guiding post stroke blood pressure management and has been quoted in many stroke guidelines internationally as well as locally. Treatment with the ACE inhibitor, Perindopril in combination with indapamide (a thiazide diuretic), showed a 26% reduced risk of stroke (95% confidence interval 16% to 34%) compared with placebo (PROGRESS Collaborative Group 2001). Patients were included in this trial regardless of baseline BP and benefits were seen even in those traditionally defined normotensive. 
Despite the mounting evidence, the rates of appropriate treatment among long term stroke patients are often low, with almost 60% not receiving any treatment for hypertension (Toschke, et al. 2009; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=854&UserID=11407&AccessCode=88055E6055674F1EB28CB5F11C2ACADD&CitationSuffix=" \o "A survey on compliance with secondary stroke prevention guideline...
(Ma, 2008)" Ma, et al. 2008)
3.4.3 Treating high cholesterol, diabetes and lifestyle risks

The stroke related benefits of statin treatment were originally described through sub analyses data regarding ischaemic heart disease. Pooled analysis of data from coronary disease trials showed that statin treatment significantly reduced risk of incident stroke (odds ratio 0.79, confidence interval 0.73 to 0.85) (Amarenco, et al. 2004)
The SPARCL trial (n=4731) which was a stroke specific placebo controlled trial with Atorvastatin 80mg, showed a reduction in incident ischaemic stroke and other vascular events but a rise in haemorrhagic stroke. UK Guidelines recommend treating total cholesterol to target of less than 4.0 mmol/L and LDL less than 2.0 mmol/L  (Scottish Intercollegiate Network 2010). Statins are not recommended after intracerebral haemorrhage unless indicated for other vascular diseases.
Observational studies have suggested a high prevalence of occult diabetes in stroke cohorts- which suggests that screening for diabetes may be useful after a stroke. Although diabetes is an important risk factor for vascular events, better glycaemic control results only in reduction of microvascular and not macrovascular complications ( 1998). There are no specific guidelines available which recommends optimal therapy in patients with stroke. 
There is no data from RCT available to guide lifestyle modifications in patients with stroke although observational data support cessation of smoking. Smoking is an independent risk factor for ischaemic stroke (Wolf, et al. 1988) in both men and women(Abbott, et al. 1986; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=821&UserID=11407&AccessCode=3016D8A1D2D6447EA591CB9827D348FE&CitationSuffix=" \o "Cigarette smoking and risk of stroke in middle-aged women.
(Colditz, 1988)" Colditz, et al. 1988; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=820&UserID=11407&AccessCode=A88D3FD1CF3C495E85F026FAD8DF77E2&CitationSuffix=" \o "Smoking cessation and decreased risk of stroke in women.
(Kawachi, 1993)" Kawachi, et al. 1993). Spousal cigarette smoking may be associated with an increased stroke risk (Qureshi, et al. 2005). In a meta-analysis of 22 studies by Shinton & Beevers, it was noted that smoking doubles the risk of ischaemic stroke (Shinton and Beevers 1989). Subjects who stop smoking reduce the risk by 50% (Abbott, et al. 1986). 

Relationship between alcohol and cerebrovascular risk is controversial. Lowest vascular risk was associated with modest intake (12-24g/day) (RR 0.72; 95% CI 0.57–0.91) but specific stroke risk was elevated at intakes of more than one unit daily or >60g/day (Ischaemic stroke RR 1.69; 95% CI 1.34–2.15, haemorrhagic stroke RR 2.18; 95% CI 1.48–3.20). Light consumption (<12 g/day) is associated with a reduction in ischaemic stroke (RR 0.80; 95% CI 0.67–0.96) (Reynolds, et al. 2003) 

Controlled weight reduction in overweight patients and physical activity has been associated with improvements in BP, cholesterol and diabetes. There are no specific data on dietary modification but recent RCT indicated that routine vitamin supplementation probably has no benefits (VITATOPS Trial Study Group 2010)
3.5 Placement of stroke patients after discharge

Once a stroke patient is stable and is ready for discharge, ideally a pre-discharge planning is undertaken to facilitate transfer of care of the patient. In general, after discharge from the Stroke Unit or Medical ward, the placement or discharge disposition reflects a more precise picture of acute stroke rehabilitation (Brosseau, et al. 1996). From literature, the options for patient placement upon discharge include:

· Own home which indicates a high level of functional independence and good 
social support
· Transfer to inpatient rehabilitation ward or rehabilitation centre- indicates 
further rehabilitation confers good prognosis in patients who lacked social support
· Transfer to a long term care facility or an assisted living facility e.g. nursing 
home with medical facilities. This indicates that the patient is functionally 
dependant and unlikely to benefit from intensive rehabilitation programs.
However, in countries where the healthcare service systems are less developed, the options for discharge disposition or placement of the patient in the community are limited.
Stroke patients in Malaysia receive acute phase treatment in public or private hospitals. There are also a proportion of patients who are managed in primary care centers as outpatients and remain under the care of the primary care team for various reasons. Some of these patients present late to primary care perhaps due to poor awareness to stroke treatments or social reasons (e.g. poor finances, lack transportation to access healthcare). There is no local data at the moment on stroke awareness in Malaysia. Patients who received acute phase treatment from public hospitals are mostly discharged after a week, depending on the hospitals' protocol (Hamidon and Raymond 2003).; to be cared by their relatives. 

The person who assumes responsibility as carer for the stroke patient may either be a spouse or children of the patient. The Asian culture of filial piety influences co –residential living by elderly with their children (DaVanzo and Chan 1994).  Hence, most stroke patients are discharged home to their family members who will care for the patient. In families who have financial capacity, a domestic helper or a private nurse is engaged to help care for the patient. Other options of care may include nursing homes which are usually privately funded. State funded nursing homes are few, generally oversubscribed and may lack rehabilitation facilities.

3.6. Rehabilitation for stroke patients

Rehabilitation aims to enable people with disabilities to reach and maintain optimal physical, intellectual, psychological and/or social function. Patients who have sustained an acute stroke should receive rehabilitation services if their post stroke functional status is below their pre stroke status, and if there is potential for improvement. If pre- and post-stroke functional status equivalent, or if the prognosis is judged to be poor, rehabilitation services may not be appropriate for the patient at the present time (Duncan, et al. 2005). 
A growing body of evidence indicates that patients do better with a well-organised multidisciplinary approach to post-acute rehabilitation after a stroke (Cifu and Stewart 1999; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=804&UserID=11407&AccessCode=81A8248087D444D4A218D437138FC752&CitationSuffix=" \o "Multidisciplinary rehabilitation versus medical care: a meta-anal...
(Evans, 1995)" Evans, et al. 1995).  The types of care ranges from hospital based rehabilitation to early supported discharge type. The details of the post stroke care services are explained below. 

a. Hospital based rehabilitation

Stroke rehabilitation therapies are provided as outpatient setting (as an outpatient clinic or 
day care service) located within the hospital itself. 

b. Community based Rehabilitation (CBR)

Stroke rehabilitation therapies provided within the home or community rehabilitation centre.

c. Early Supported Discharge (ESD)

Interdisciplinary rehabilitation is provided at home or in the community during a period of 
time when the patient would normally be in an inpatient stroke rehabilitation unit.

From literature , ESD has been found to be the most effective in reducing length of stay (LOS) in the hospital and yielded better outcomes when enhanced stroke unit services were continued once the patients returned home (Tan, et al. 2010).
For long term stroke patients, the aim of rehabilitation is to achieve a level of functioning which will facilitate re-integration into the community and this would include returning back to their former occupation, driving to work –i.e. functionally as near-normal or pre-stroke status as far as possible. Rehabilitation interventions currently concentrate on the first six months after stroke. There is no consensus on benefits of continuing therapy more than one year after the stroke,  In the Cochrane Systematic review by Aziz et al, evidence was inconclusive as to whether therapy-based rehabilitation intervention one year after stroke was able to influence any relevant patient or carer outcome. In this review, the trials showed much variation in design, type of interventions provided, quality, and outcomes assessed (Aziz, et al. 2008). However, inconclusive evidence does not necessarily mean that interventions at this period were not beneficial and should not be considered.
3.7 Post discharge stroke care in Malaysia

The principles of management for post stroke patients include rehabilitation, secondary stroke prevention and re-integration into the community. From literature, we note that the care of post stroke patients after the acute phase or in the community vary in terms of healthcare service provision (Langhorne, et al. 2002; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=423&UserID=11407&AccessCode=A275D4BC6248482E9E665FB3FB8E80E7&CitationSuffix=" \o "Long term rehabilitation after stroke: where do we go from here?
(NA Aziz, 2010)" NA Aziz 2010) 

Among all of the types of post stroke care mentioned earlier, the most common post stroke care type provided in some Malaysian MOH hospitals is the hospital based rehabilitation. Rehabilitation of post stroke patients take place in the rehabilitation ward either as an inpatient or as an outpatient. The majority of public hospitals in Malaysia do not have facilities to accommodate inpatient rehabilitation services from the rehabilitation wards which may result in stroke patients being admitted for long periods of time. 
The average length of stay (LOS) (measured in days) provides general information about the efficiency of care delivery and considered an important quality indicator. However, patients with greater severity of illness may have a longer average length of stay.  Other possible reasons for an increased LOS and delayed discharge could be related to caregiver and organisational problems i.e. awaiting nursing home placement, arrangements for foreign domestic helper, awaiting investigations or specialist appointments (Fotherby, et al. 1992). Comparisons of LOS in Malaysian hospitals with regards to care of stroke patients needs to consider the type of stroke specific rehabilitation service provided and the reasons for the delayed discharge which may not be similar to those of developed or high income countries.
The average LOS (ALOS) for stroke in US Hospitals is 6.2 days according to Healthcare Cost and Utilisation Project’s (HCUP) Nationwide Inpatient Sample from the Agency for Healthcare Research and Quality (AHRQ) – This is usually described in Stroke Units- which exist in many different forms and aided by various social support services to facilitate care outside the hospital. Data on LOS in Malaysian hospitals is lacking, however, in a study of consecutive admissions for stroke symptoms by Hamidon et al at UKM Medical Centre showed the average LOS was 7.48 days(Hamidon and Raymond 2003).  The type of stroke rehabilitation program and type of social support beyond discharge from the hospital was not specified in the article.
Local studies assessing the type of care delivered to stroke patients after discharge are lacking- especially with regards to delivery of care after discharge. We postulate that transfer of care issues may contribute to suboptimal delivery of care as well as cause for possible stroke morbidity and mortality. Both patient and stroke provider related problems contribute to the discontinuity of care. For example, a stroke patient is often given a follow up appointment for review upon discharge. Patients are usually seen at the Outpatient Neurology Clinic or a general Medical Outpatient Clinic or they receive an open referral to the nearest health Centre or general practitioner of their choice. 

Contact with a Stroke Specialist Unit after the first ever stroke or discharge from hospital is dependent on the availability of such services.  Throughout Peninsula Malaysia, there are only 3 public hospitals in the Malaysian MOH, which provide Neurology or Neuroscience Service-i.e. Hospital Kuala Lumpur, Hospital Sultanah Nur Zahirah in Kuala Terengganu and Hospital Seberang Jaya. Similar service is not available in East Malaysian MOH hospitals. These hospitals also extend their expertise to cater for other states which do not have Neurology services. In most states, the care of stroke patients in the acute and sub-acute phase is usually managed by General Physicians. 
In terms of provision of care in the post discharge period; there is no local consensus with regards to the period when transfer of care occurs whereby further monitoring of the patients is done by general practitioners or primary care team in the community. Patients are usually referred to a general practitioner of their choice which usually comprised passive communication i.e. referral letter informing them to take over further management of the patient. Instructions may or may not be included with regards to long term management goals for the patient. In some centres, the post discharge stroke care is continued at the Stroke Specialist or the Medical Specialists’ clinic of the hospital where patient was treated for the acute ischaemic event.
Access to rehabilitation service in Malaysia is currently improving with total of 135 centres providing either physiotherapy and / or occupational therapy services in Peninsular and East Malaysia. These services are placed at secondary and tertiary MOH hospitals. As far as stroke rehabilitation programs are concerned, the number of centres which provide stroke specific service is very limited. However, the MOH plans to improve the current Community based Rehabilitation service based at MOH Health Centres to provide stroke specific service for post stroke patients on top of the current existing services. 

3.8 The role of primary care

To date there is no care pathway which fully describes the role of active general practitioner (GP) or the primary care team in the management of stroke patients who are living in the community. However, despite the lack in guidelines, stroke patients do tend to consult the general practitioner or primary care team for any problems related with caring for the patient i.e. management of hypertension (Patrick, et al. 1982), disability (O'Connor, et al. 1988), depression (Bisset and MacPherson 1996), dementia (Williamson, et al. 1964; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=738&UserID=11407&AccessCode=5C8A7E5C7E474D7DB8A7F31B97569A0E&CitationSuffix=" \o "Assessment of elderly people in general practice. 1. Social circu...
(Iliffe, 1991)" Iliffe, et al. 1991), unmet needs (Chesson and Sutherland 1992; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=663&UserID=11407&AccessCode=F52F8541003D4F3DA1B4D52166452FBF&CitationSuffix=" \o "Home-based rehabilitation for people with stroke: a comparative s...
(Geddes, 2001)" Geddes and Chamberlain 2001) in the elderly and coordination of services and information (Crummer and Carter 1993) for the disabled. 
There are several models of care coordination / care planning involving the primary care team as described in the review by Mitchell and colleagues (Mitchell, et al. 2008). The models are represented in Figure 1. The relative effectiveness of the different models on outcomes could not be assessed. 
The secondary outreach was the dominant model reported. The teams involved in the care of the stroke patient after discharge comprised of a specialist physician, the patient’s GP, care coordinators or nurse, physiotherapist, occupational therapist with others (like speech therapists or administrative staff) being included in the teams. Patients were followed up by nurses who were based in specialist units and working in the community with allied health personnel based in the same unit or with local primary care providers. (Geddes and Chamberlain 2001). In some models, decisions are made and enacted by the specialist team (Geddes and Chamberlain 2001; 

 HYPERLINK "http://wizfolio.com/?citation=1&ver=3&ItemID=826&UserID=11407&AccessCode=ABCEA6FF109A4864B4DC64C997581E61&CitationSuffix=" \o "Effect of acute stroke unit care integrated with care continuum v...
(Fagerberg, 2000)" Fagerberg, et al. 2000), in others there is deliberate decision to transfer care and responsibility to primary care providers. This was done by supported discharge (Indredavik, et al. 2000), transferring patients to a GP-led community hospital based team (Henderson and Scott 2001) or to provide services to patients with stroke who never left the care of the GP, and did not get admitted to hospital in the acute phase (Geddes and Chamberlain 2001).
In Malaysia, the role of the primary team in the management of post stroke patients in the community is not as well defined. Although shared care initiatives in the care of chronic non communicable diseases is well established for diseases such as hypertension and diabetes, the care of post stroke patients is either by passive referral or by chance encounters from patients or their relatives. Post stroke patients who are discharged from hospitals are given an open referral letter to continue further monitoring at a primary care facility of their choice. Most of the encounters at primary care facilities were mainly for management of non-communicable diseases with minimal emphasis on long term stroke complications (e.g. post stroke depression, dementia) or social issues arising as a result of stroke (e.g. loss of income, physical disability). 

Figure 1. Primary care models for management of community based stroke patients (Sulch, et al. 2002)
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3.9 Quality of life after Stroke

The WHO defines quality of health as “individuals ‘perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns”. It is a broad ranging concept affected in a complex way by the person’s physical health, psychological state, level of independence, social relationships, and their relationship to salient features of the environment” (Skevington, et al. 2004). It is generally accepted that the effects of a treatment should be measured in terms of quality as well as quantity of survival. 

In terms of treatment for stroke- medical interventions done may prolong life but nature of the further life needs to be assessed. The quality of life of post stroke patients will be affected by the type of care and support they continue to receive after discharge, i.e. rehabilitation as well as medical monitoring of stroke risk factors and complications. Other factors which may also have some influence include patient placement after discharge, social support and functional status. From a societal perspective, the effectiveness of the type of intervention in terms of health gains per monetary value spent would guide clinical decision as well as healthcare service planning.

3.10 Integrated care pathways 
The use of integrated care pathways (ICP) in healthcare delivery has become increasingly important in complex rehabilitation settings because of their ability to improve interdisciplinary coordination and efficiency of healthcare delivery (Venketasubramanian N 1998)) In acute stroke care provision, ICP is an organized, goal-defined, and time-managed plan that has the potential of facilitating timely interdisciplinary coordination, improving discharge planning, and reducing length of hospital stay (Young JB 2001; 
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(Hardie, 2005)" Hardie, et al. 2005).

However, in provision of care for post discharge or long-term stroke care, there has not been much literature which applies this method although theoretically, it provides an option to ensure seamless transfer of care after discharge from hospital and when the patient returns to live back in the community. ICPs can be employed to facilitate continuity of care as it provides the interdisciplinary team with prompts to initiate investigations, referrals and treatments at appropriate times (Burn, et al. 1994) (Bowen 1994). 
ICPs developed based on local health service structure will reduce inequity of care, i.e. enabling better healthcare delivery to patients in the community when other components of the multidisciplinary rehabilitation team are not easily accessible. (Rothwell, et al. 2004) (Aziz, et al. 2008) (Sulch 2002, Patterson 2002). Bi-directional communicational link between stroke care providers will optimise delivery of care to stroke patients, more so when access to specialised care is a problem.(Post, et al. 2001) (Joubert 2009). 

In developing countries such as Malaysia, the concept of integrated care for these patients has been difficult to implement. Poor access to limited specialised stroke care services, plus clinician and patient-carer related factors are some of the main reasons for the suboptimal continuity of care in the post discharge phase or long term stroke care. Clinical trials have shown that  coordination and ensuring the continuity of care for these patients after discharge from tertiary care can be managed in the community by primary care providers (Stroke Unit Trialists Collaboration. 1997) (Mahoney and Barthel 1965) (Venketasubramanian 2008, Young 2001)

  Our proposed model of care plans to combine both the components of secondary stroke prevention as well as further rehabilitation for long term stroke patients living in the community. The rationale for provision of medical care to be continued by primary care physicians is due to easy access of post stroke patients as well as their carers to community based general practitioners or community physicians. 
3.11 Conceptual Framework

The general aim of this study is to determine the impact of an integrated clinical pathway on the stroke risk factor management (i.e BP, cholesterol levels, glycaemic control) and quality of life of post stroke patients managed via the iCaPPs compared with conventional care.
Figure 2: Factors influencing quality of life of post stroke patients




4. 0 Methodology

This study will be conducted in 3 phases. 

The first phase will be to obtain evidence from both the stroke care providers as well as the patients’ point of view of the current management practices in provision of post discharge stroke care in Malaysian MOH Health centres. From the stroke care providers’ aspect, the self-reported practices of the Family Medicine physicians will be assessed. The profile of the stroke survivor managed at primary care centres in the MOH will be evaluated to assess the outcomes achieved so far. 

In the second phase, an expert panel of stroke care providers represented by Neurologists, Family Medicine Specialists, Pharmacists, Rehabilitation Physicians, Nurses, Medical Social Welfare Officers will develop an integrated post stroke care pathway (iCaPPS) for patients upon discharge from tertiary care. The panel will be guided by findings from Phase 1.

In the final phase of the study, the proposed iCaPPS will be tested in a pilot trial comparing the clinical outcomes and cost effectiveness on patients managed via the ICaPPS and those undergoing ‘conventional care’ currently practiced in sampled MOH Health centres.

4.1 Phase 1

1A. The self reported practices of Family Medicine Specialists (FMS) in Malaysian Ministry of Health (MOH) on the management of stroke patients at community level.

Study design: Cross sectional

Study population: Family Medicine Specialists employed by Malaysian Ministry of Health 

The structured self-administered questionnaire will be designed based on literature review and experiences of FMS who manage post stroke patients at primary care clinics. A pilot study will be done to evaluate and correct problems related to the questionnaire. The questionnaire will be 

distributed among Family Medicine Specialists (FMS) registered with the Malaysian Ministry of Health (MOH). The aim is to gather information on 
· the FMS’ self-reported practices on the management of stroke patients who were managed at government health centres, 
· functional problems encountered related to management of patients who have been discharged from tertiary hospitals (items adapted from Barthei Index (Mahoney and Barthel 1965) and instrumental activities of daily living, IADL (Lawton and Brody 1969) 
· medical problems commonly encountered among long term stroke patients 

· problems encountered in transfer of care process i.e. from hospital to community based care (items adapted from (Murray, et al. 2003)
· facilities available in the community which could be utilized for the management of their patients. 
· Carer-related issues addressed during management of the stroke patient (adapted from Modified Carer Strain Index ) (Thornton and Travis 2003) 
· Recommendations on improving community based stroke care

The questionnaires will be posted / mailed to FMS currently attached to the MOH. A self-addressed stamped envelope will be included for respondents to return the questionnaires.  

Sample size

The sample size for this phase of this study will be calculated based on the Krejcie and Morgan, as this formula determines the proportion required representing the sampled population.

The confidence level is set at 95% with a ± 5% margin of error. The population portion is fixed at 0.50 based on the assumption that almost half of the FMS' would have managed a stroke patient or a stroke-related complication at any time, in their primary care practice.

The formula used for these calculations was (Krejcie and Morgan, 1970)   

S =        X²NP(1-P)
      d² (N-1) + X²P(1-P)

where S = required sample size

N = the population size. 

  
P = population proportion (0.5 yields the maximum possible sample size)

  
d = 0.05, the degree of accuracy as reflected by the amount of error that can be 

                   tolerated in the fluctuation of a sample proportion p about the population proportion P


X² = 3.841 (based on 0.95 confidence level)

With N= 176 Family Medicine Specialists in MOH (CRC, HKL May 2010) 
S=
3.841(176)(0.5)(1-0.5) 

(0.05)²(176-1) + 3.841(0.5)(1-0.5)

 =
121 subjects

Data analysis:

Data will be analysed using SPSS version 19. Descriptive analysis using proportions and means will be used. Association between categorical data will be determined by Pearsons' Chi square test and ANOVA will be used to calculate mean between groups. A priori level of 0.05% will be considered significant.

Budget

Estimated costs for Phase 1 is summarised in the following table:

	Item 
	Cost

	Photocopying

150 copies x 13 pages/set

Self- addressed envelopes

Postage stamp x 300 pcs@ 0.60sen/pc

Envelopes 300pcs @ 0.20 sen/pc
	RM260
RM180.00

RM60.00

	Total
	RM500.00


1B. The post stroke patients in the community: analysis of patients managed at primary care clinics
Background information will be obtained prior to commencement of this phase includes:

· Presence of a clinic-based patient registry for long term stroke patients 

· Type of service provision (e.g. Long term stroke clinic session or general outpatient clinic, availability of rehabilitation services available at health Centre) 

· Pattern of transfer of care from tertiary hospital to the health Centre 

Study design: Prospective cross-sectional study.

Study location: 

Five clinics were originally selected representing:  northern, southern, central, and eastern parts of the Peninsular. The clinics are as listed below (pending approval from respective District health Offices and MREC):
1. Klinik Kesihatan Padang Serai, Kedah

2. Klinik Kesihatan Bayan Baru, Pulau Pinang
3. Klinik Kesihatan Putrajaya
4. Klinik Kesihatan Beserah, Pahang
5. Klinik Kesihatan Seremban, Negeri Sembilan.
Selection of participating clinics was made based on purposive sampling which met the following criteria:

· Provides  service for non-communicable disease management

· Operate at a public funded community based health centre
· Possess adequate clinical and administrative records

Exclusion criteria

· Does not operate from a public funded community based health centre

· Clinics in East Malaysia were not included based on logistics reasons

The criteria for selection of patients in this phase are as listed below:

Inclusion criteria:

· Age 18 years and above

· Any type of stroke diagnosed clinically by Neurologist and / or confirmed radiologically 
· At least 6 months or more after first or recurrent stroke episode
· Completed acute stroke treatment at any public or private hospital or any other health facility
· Undergoing treatment for stroke and stroke-related complications at MOH Health Centres during study period (1st January-31st March 2012)
Exclusion criteria

· Patients with Transient Ischaemic Attack (TIA)

Sampling method
Multi-staged sampling is involved. Initially, purposive sampling of health centres selected from a sampling frame (i.e. list of all health centres in the MOH). From this list, health centres are selected to represent northern, southern, central, western and eastern zones in Peninsular Malaysia. Potential Health centres were identified and the FMS invited to participate in this trial. 
At health centre level, universal sampling is employed whereby all post stroke patients undergoing treatment during the 3-month study period will be recruited for the study.
Variables and measurement tools:

· Biodata: Age at diagnosis of stroke, gender, ethnicity

· Smoking status: smoker, non-smoker or ex-smoker

· Stroke related details: 

· Type of stroke: Ischaemic, haemorrhagic or unspecified
· Interval between acute stroke diagnosis and contact with primary care provider

· Episode(s) or number of stroke

· Source of referral: either Medical outpatient Clinic, Rehabilitation Unit, Neurosurgical Outpatient, Primary care Clinic, Self-referral
· Co-existing medical conditions other than stroke risk factors

· Rehabilitation interventions: 

· ongoing neurorehabilitation (either Physiotherapy or Occupational therapy or Speech & language Therapy or requiring Prosthetics & Orthotics support)

· completed neurorehabilitation therapy or programme, total duration of rehabilitaton undergone
· defaulted neurorehabilitation : did not complete or did not attend neurorehabilitation programme despite a referral, reason for defaulting 

· no exposure to any neurorehabilitation programme or services, reasons
· Stroke risk factors

· Duration of hypertension (years) prior to stroke, treatment taken
· Presence of Atrial fibrillation – recorded in electrocardiogram (ECG) or in patients’ case notes and treatment with antiplatelet (if any) 

· Presence of dyslipidaemia: confirmed by fasting serum lipid results or undergoing treatment with lipid lowering drugs (statins or fenofibrate or both)

· Presence of diabetes: confirmed by fasting blood sugar levels (≥ 7.0 mmol/L) or HbA1c levels

· Presence of chronic kidney disease (CKD): confirmed by calculated glomerular filtration rates (GFR) ≤ 90 mL/min/1.73 m2

· Functional status at point of contact with primary care provider i.e. as measured by Barthel Index (BI) score. The BI is a 10-item questionnaire which measures a person's daily functioning capability specifically the activities of daily living and mobility. Total score is 100. The BI has a high reliability and validity when used in stroke patients (Mahoney and Barthel 1965; 
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(Oveisgharan, 2006)" Oveisgharan, et al. 2006) 
Scores are interpreted as below:

· 0-24: Total dependency 

· 25-49: Severe dependency 

· 50-74: Moderate dependency 

· 75-90: Mild dependency 

· 91-99: Minimal dependency 

· Screening and detection of depression using the Patients’ Health Questionnaire 9 (PHQ 9)

· The PHQ 9 is a multipurpose instrument tool for screening, diagnosing, monitoring and measuring the severity of depression

· PHQ scores of ≥ 10 has a sensitivity of 88% and specificity of 88% for major depression (Alguren, et al. 2011). 
· Scores are interpreted as below

· 5-9: minimal symptoms

· 10-14: Minor depression or dysthymia or major depression (mild)

· 15-19: Major depression (moderately severe)   

· > 20: Major depression (severe)

· Treatment for depression (if any) and details related (medication, duration, completed treatment or ongoing)

· Linkage with Social support services and types ( Social welfare, NGO etc)

· Data analysis

All data will be entered into Statistical Package for Social Science (SPSS). Descriptive analysis using frequencies, mean, median and standard deviation will be used. Comparison between subgroups of gender, ethnic groups and age groups will be made using unpaired t test and One-Way ANOVA. Association between variables will be determined by chi square tests and p value of less than 0.05 considered statistically significant.
Budget

Estimated costs for this phase is listed below:
	Item 
	Cost

	Photocopying of questionnaires & data collection forms
	RM200

	Briefing and training of staff at study sites
RM5/pax x 10 pax  x 6 sites
	RM300

	Data collection and monitoring visits to study sites
	RM 4000

	Total
	RM4500


4.2 Phase 2

Development of a community based stroke long-term care pathway (iCaPPS) in the Malaysian MOH.

The pathway development will be guided by the findings from Phase 1 (baseline studies) as well literature review findings and both local and international clinical practice guidelines. The panel will design a care pathway that features a seamless transfer of care of patients after discharge from tertiary hospitals for further rehabilitation, secondary prevention measures and re-integration back into the community. 
This pathway will ideally link the patients and their carers to be monitored at primary care level in a shared care initiative which is similarly seen in the management of most non-communicable diseases in Malaysian Ministry of Health. An important feature of the pathway is that it will be developed within the existing Malaysian Ministry of Health services to accommodate for the lack of access to stroke dedicated specialist services available in the country. We aim to produce an integrated pathway which fully utilises the components of the Malaysian MOH healthcare services to benefit the stroke survivors and their carers who are living in the community.

Study design: 
Expert panel discussion and clinical pathway design
Study Location:  United Nations University International Institute for Global Health

Sample:

Expert panel: Neurologists (2), Rehabilitation Physicians (2), Family Medicine Specialists (2), Therapists (PT-1, OT-1, SLP-1), Medical & Health officers (M&HO)(2), stroke survivors (2), patients & carers of long term stroke survivors (2 each).

Methodology 

The focus of the expert panel discussion is to develop an integrated care pathway for management of post stroke patients living at home in the community. The panel’s ideas and comments will help generate in depth understanding of the transfer of care problems once patient is discharged from hospital care. 

Expert Stroke care providers from both University and MOH will be identified and invited to participate in this expert panel discussion and pathway design. The aims and procedure of the study will be informed verbally as well as in writing (i.e. information sheet). Participants who agree to participate will be asked to sign a consent form prior to enrolment into the study.  A quiet room at the UNU-IIGH will be used. This group will be asked to brainstorm regarding the pathway for follow up of long-term stroke patients after discharge from the hospital. The pathway will based on principles for post stroke care i.e. further rehabilitation, secondary prevention and re-integration into the community and is able to be carried out at primary care level. 

Data analysis: Proceedings during the expert panel discussion will be recorded and transcribed. Facilitator will assist in guiding the group to outline the care pathway for post stroke patients to be monitored at primary care level. The pathway developed during the discussions will be sent to the participants for comments and feedback before finalization.
A pilot study using the iCaPPS will be done to test its logistic feasibility before proceeding to Phase 3 of this project.

The pilot study will be conducted at Pusat Perubatan Primer UKM, Bandar Tasek Selatan and Klinik Kesihatan Batu 9 Cheras (pending approval). 

Budget

	Refreshment for participants

(anticipating 2-4 sessions of FGD for  groups of 12)

RM5/participant x 12 x 4 sessions 
	RM240.00


	Research instruments : 

Voice recorder x 1pc 

Journal printing 

Communication- postal and telephone 

Transportation (mileage)
	RM400

RM200

RM1500

	Total
	RM2340


4.3 Phase 3.

Cost effectiveness analysis of integrated post stroke care pathway for stroke patients in the community: A randomised controlled trial comparing stroke patients undergoing iCaPPS  and “conventional care" methods

In this phase, the iCaPPS will be tested to determine its effectiveness in terms of clinical outcomes and the quality of life adjusted years (QALY) as well as cost per QALY of stroke survivors. This trial will analyse the outcomes up to 12 months the patients are managed at community level as per outlined by the iCaPPS.

Study setting

S clinics were selected and have agreed on principal to participate (pending approval from respective District Health Office and MREC clearance).
· Klinik Kesihatan Seberang Jaya (Dr Yusmawati Mohd Yusof )
· Klinik Kesihatan Bayan Lepas (Dr Norhasimah Ismail)
· Klinik Kesihatan  Alor Setar (Dr Baizury Basha)
· Klinik Kesihatan Bandar Kuantan, Pahang (Dr Mohd Daud Che Yusof )
· Klinik Kesihatan Seremban (Dr Nor Hasimah Hashim) 

Study design: Cluster Randomised controlled trial

Study population: Post-stroke patients, discharged from hospital and undergoing treatment at public funded Health Centres 

Inclusion criteria:

· Age 18 years and above

· Any type of stroke diagnosed clinically and / or confirmed either by radiological imaging or by Neurologist
· At least 6 months after acute stroke episode

· Completed acute stroke treatment and discharged from hospital

· Completed acute stroke treatment and referred for long term stroke care at community health centre
Exclusion criteria

· Patients with Transient Ischaemic Attack (TIA)

Sampling method
Multi-staged sampling is involved.  The majority of health centres does not compile or maintain a long term stroke registry. A list of health centres with estimated high proportion of stroke patients was manually compiled after informal telephone enquiries with FMS’. 
From the list of identified health centres, representative for each zone i.e. northern, southern, central, western and eastern zones in Peninsular Malaysia were invited to participate in the trial. 14 health centres were approached, 6 declined participation while 8 verbally agreed to participate. Simple random sampling without replacement will be done to determine which healthcentre will be assigned to either iCaPPS or 'usual care' arm once the study sites are finalises. Patients’ progress will be assessed periodically for total of 12 months duration (i.e. 0-baseline, 3, 6, 12 months ) at the health centre either following iCaPPS or as per ‘conventional care’ protocol.

Calculation of the sample size using the formula listed below: (Lemeshow, Hosmer, Klar and Lwanga, 1990):
N = 2σ²   [Z 1-α + Z 1-ß]² 
                      (µ1-µ2)²

(H0: µ1=µ2, Ha: µ1≠µ2)

Where N is the required sample, σ = standard deviation (SD) (assumed to be equal for each group)

µ1= estimated mean (larger), µ2= estimated mean (smaller), Z 1-α and Z1-ß = unit normal deviates corresponding to the level of significance α and the type II error ß,  Z 1-α = 1.96 for an alpha of 0.05.  Z1-ß = 0.84 for a power rate of 80% and 1.28 for a power rate of 90%. Considering the constraints in resources for this study, a power rate of 80% is used to calculate sample for each variable. 

Health Related Quality of Life, HRQoL (EQ5D-VAS)

Using mean 68, with SD 20.4 (Alguren, et al. 2011) and a desired group effect of 10% or 2.0 points, the required sample size is 58. 
Functional status, Barthel Index (BI)
Using mean 91.2 with SD 19.9 (Langhammer, et al. 2007) and estimating a desired effect of 10% or 9 points in the intervention arm, the required sample size is 76.
Based on the calculation, a sample size of 76 in each group is required for the study. Anticipating drop-outs due to mortality, an additional 30% of the required sample is considered, thus 100 subjects in each group will be recruited.
Primary outcome measures
HRQoL
HRQoL will be measured using the EQ-5D. This questionnaire was developed by the EuroQoL group(EuroQoL Group 1990). It consists of 5 dimensions which are further subdivided into 3 levels of severity. A 20 cm health thermometer with two distinct end points illustrates the best imaginable health state (score of 100) and the worst imaginable health state (score of 0)  known as the Visual Analogue Scale (VAS) also forms part of the EQ-5D. It is easy to administer and is cognitively undemanding, taking only a few minutes to complete. It has been validated for use in the Malaysian population (Shafie, et al. 2010) and is responsive for use to among stroke patients (Pickard, et al. 2004)
Functional status, Barthel Index

The Barthel Index is used to measure performance of basic activities of daily living. This scale was first introduced in 1965 (Mahoney and Barthel 1965) and yielded a score of 0-20. It was modified by Granger in 1979 which included 0-10 points for every variable (Granger, et al. 1979), with further refinements in 1989 (Shah, et al. 1989). It is an ordinal scale. Each performance item is given rating on the ordinal scale. It assesses 10 items related to activities of daily living (ADL) and mobility. A higher score is associated with a greater likelihood of being able to live independently. 

The BI may be used as proxy for EQ-5D scores if the patient is unable to respond or complete the latter (van Exel, et al. 2005)
QALY 

The quality-adjusted life-year (QALY) is a common metric useful for capturing both health-related quality of life (QOL) and length of life in the same measure. With QALYs, each year of life after a disease is adjusted for its quality. In QALYs principle, 1 year of perfect health = 1 and 1 year of less perfect health = <1.  Calculation for QALYs = QOL x life years saved.  

From literature, the QOL for stroke ranges from -0.02 to 0.71 for major stroke, 0.12 to 0.81 for moderate stroke and 0.45 to 0.92 for minor stroke (Tengs, et al. 2001).  

In this study, a change in QOL in both groups (iCaPPS and conventional care) will be calculated using the EQ-5D.  As for the length of life of stroke survivors by age group, data from a study by Hannerz will be used (Hannerz and Nielsen 2001).   

Patient Health Questionnaire (PHQ)
This Patient Health Questionnaire was developed for use as a screening and diagnostic tool for depression among patients seen in primary care (Spitzer, et al. 1999). The PHQ-9 used in this study is an abbreviated 9-item module which assesses mood, and was adapted from the Primary Care Evaluation of Mental Disorders (PRIME-MD). The PHQ-9 has been validated and translated in Malay language for use in Malaysia (Azah, et al. 2005). The best cut off score is 5 (sensitivity 60.9%, specificity 60.5%) and 10 for severe depression (sensitivity 60.9%, specificity 80.7%).

Cost effectiveness Analysis - Cost per QALY

Cost per QALYs will be used to measure the cost-effectiveness of the proposed iCaPPS.  

Cost of intervention will be calculated based on the developed iCaPPS taken from a societal perspective. A combination of step down costing and activity based costing (ABC) methods will be used. 
Step-down Costing

A step-down costing will be carried out to estimate the cost of outpatient or primary care visits for monitoring of long term stroke. Clinical Costing Software Version 1.0 will be used to distribute the cost from Top Level Cost Centres to intermediate and patient cost centre using appropriate cost allocation factor. Output for this exercise is cost per session of follow up for patient with long term stroke at a primary care. In imputing the cost, the following conventions will be used:

Capital Cost

Cost of buildings and fixtures will be taken according to the life span of the building estimated at 20 years with an annual depreciation of 5%. This value will be applied in proportion to the area utilized for activities within the scope of the study.

Cost of equipment will be taken at a life span of 5 years with an annual depreciation of 5%.

Cost of transportation/vehicles will be calculated with the assumption of a life span of 5 years with an annual depreciation of 5%. Only vehicles used within the activity scope of this study will be considered (e.g. transportation for a home visit)
Recurrent Cost 

Emolument costs include salaries, bonuses and allowances to health personnel involved in each activity within the scope of the study applied according to the time ratio allotted to the said activities. The total gross income of individual health personnel will be divided by 10,400 to arrive at emolument cost per minute based on assumption that the total days of work to be 260 days with each working day consisting of 8 hours. 

Cost of supplies is the total cost of all purchases of non-medication items used for the activities related to the study. 

Utility costs are that due to water, electricity supply, telephone and waste maintenance calculated according to area of use for activities within the scope of the study. 

Cost of caregiver will be calculated based on interview on care-giver gross income, to estimate the cost for 1 hour activity per day for the study. 

For cost of interventions done during the clinic follow-up, the activity-based costing measures will be used. The items will be determined by the developed pathway i.e. iCaPPS.

Out of pocket costs (OOP) are expenses incurred by patient and carer during the period of study will be recorded by the patient and / or the carer in a diary. These will include travelling costs to and from the clinic, adjustments made to the homes to accommodate the patients’ functioning level, purchase of rehabilitative aids and devices etc.
Cost per QALYs will be calculated = total costs (RM) / QALYs.  
Patients Satisfaction with Stroke Care Questionnaire (SASC 19)
The Patients Satisfaction with Stroke care Questionnaire was developed in United Kingdom (Pound, et al. 1999). It is used to assess satisfaction with stroke care provision. It has 2 subscales, for inpatient stroke care and care after discharge or outpatient care. This study will only employ the outpatient subscale. This questionnaire is a reliable and valid instrument for measuring satisfaction with stroke care and is easily completed by the patient (Boter, et al. 2003). 

Procedure

Patients who are eligible to enter the study will be identified and invited to participate in this study. Consent from the patient and their carers will be taken prior to enrolment. Subjects will undergo either the iCaPPS or the conventional care arm of the study based on the study site where they were recruited. The randomisation to type of intervention is determined as per study site level by the researcher using the computer generated randomised table. 

Patients from both types of intervention will be monitored according to care practices outlined. Clinical assessments for stroke risk factors will be done at baseline, 3, 6 and 12 months. 

Functional status, using the BI will be administered at baseline and at 12 months

PHQ-9 will be administered at baseline and 12 months. If found to be depressed and require treatment, screening will be continued more frequently to monitor response to treatment (e.g. included at 3 and 6 months’ visit)
SASC-19 will be administered at 12 months. 
Telephone interviews may be conducted for patients from conventional care arm to administer assessment tools –i.e. BI, PHQ9, Carer Strain Index. 

(Note: The finalised list of tools used during the trial will be confirmed upon agreement of the expert panel)

Please refer to Figure 3 for summary.
Budget
	Photocopying of data collection forms

250 copies x 4 @0.10 sen/pc
	RM1000



	Communication- postal and telephone (between study sites and calling up patients to retrieve data i.e. for conventional care arm  

Additional monitoring cost for glycaemic control HbA1c among all participants in both arms RM25/test x 200 patients

Transportation (mileage)
	RM300
RM5000

RM2500

	Total
	RM8800


Ethical considerations

•
Information regarding the study will be provided to eligible participants verbally and


using an information sheet.

•
Documented informed consent will be obtained from the subjects using a consent form


prior to enrolment in the study.

•
Permission to conduct the study will be obtained from UKMMC and ethical


approval sought from the Medical Research Secretariat of UKMMC and MOH MREC prior  

to commencement of the study.
Anticipated problems and ways to overcome problems 

·  Lack of Anticipated problems and ways to overcome problems   registry for long term stroke patients at Health centres makes estimation of adequate number of stroke patients for enrolment.
Sites selected had a reported high load of patients under follow up for non communicable disease management and assumed more likely to have stroke patients in this pool.
· Patients who defaulted review appointments at study sites. Telephone reminders prior to and /or after appointment dates may be required to make enquiries or conduct assessment via telephone for some of the tools used.
· Figure 3. Randomised controlled trial comparing post stroke patients in the community managed by the iCaPPS Pathway with conventional care in Malaysian Ministry of Health Facilities











(* The finalised list of tools used during the trial will be confirmed upon agreement of the expert panel)

References 

"Stroke Unit Trialists’ Collaboration. Organised inpatient (stroke unit) care for stroke." Cochrane Database Syst Rev CD000197 2002, no. 1



"Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes (UKPDS 33). UK Prospective Diabetes Study (UKPDS) Group." Lancet 352, no. 9131 (1998): 837-53.



Abbott, R D, Y Yin, D M Reed, and K Yano. "Risk of stroke in male cigarette smokers." N Engl J Med 315, no. 12 (1986): 717-20.



Academy of Medicine, Malaysia. "Clinical Practice Guidelines : Management of Stroke."   (2006)



Alguren, B., B. Fridlund, A. Cieza, K. S. Sunnerhagen, and L. Christensson. "Factors Associated With Health-Related Quality of Life After Stroke: A 1-Year Prospective Cohort Study." Neurorehabil Neural Repair  (2011)



Amarenco, Pierre, Julien Labreuche, Philippa Lavallée, and Pierre-Jean Touboul. "Statins in stroke prevention and carotid atherosclerosis: systematic review and up-to-date meta-analysis." Stroke 35, no. 12 (2004): 2902-09.



Andersen, H E, K Schultz-Larsen, S Kreiner, B H Forchhammer, K Eriksen, and A Brown. "Can readmission after stroke be prevented? Results of a randomized clinical study: a postdischarge follow-up service for stroke survivors." Stroke 31, no. 5 (2000): 1038-45.



Azah, M, M Shah, S Juwita, I Bahri, W Rushidi, Y Jamil, and others. "Validation of the Malay Version Brief Patient Health Questionnaire (PHQ-9) among Adult Attending Family Medicine Clinics." Int Med J 12, no. 4 (2005): 259-59.



Aziz, N A, J Leonardi-Bee, M Phillips, J R F Gladman, L Legg, and M F Walker. "Therapy-based rehabilitation services for patients living at home more than one year after stroke." Cochrane Database Syst Rev , no. 2 (2008): CD005952.



Aziz, NA. "Long-term rehabilitation after stroke." Reviews in Clinical Gerontology , no. 20 (2010): 239-45.



Bak, Søren, Søren Hein Sindrup, Torben Alslev, Ole Kristensen, Kaare Christensen, and David Gaist. "Cessation of smoking after first-ever stroke: a follow-up study." Stroke 33, no. 9 (2002): 2263-69.



Bisset, A F, C Macduff, R Chesson, and J Maitland. "Stroke services in general practice--are they satisfactory? (1)." Br J Gen Pract 47, no. 425 (1997): 787-93.



Bisset, A F, and I A MacPherson. "Patients with dementia: the view from general practice in Grampian." Health Bull (Melb) 54, no. 1 (1996): 32-36.



Bonita, Ruth, Shanthi Mendis, Thomas Truelsen, Julien Bogousslavsky, James Toole, and Frank Yatsu. "The global stroke initiative." Lancet Neurol 3, no. 7 (2004): 391-93.



Boter, Han, Rob J. de Haan, and Gabri�l J. E. Rinkel. "Clinimetric evaluation of a Satisfaction-with-Stroke-Care questionnaire." J Neurol 250, no. 5 (2003): 534-41.



Brosseau, L, L Potvin, P Philippe, and Y L Boulanger. "Post-stroke inpatient rehabilitation. II. Predicting discharge disposition." Am J Phys Med Rehabil 75, no. 6 (1996): 431-36.



Burn, J, M Dennis, J Bamford, P Sandercock, D Wade, and C Warlow. "Long-term risk of recurrent stroke after a first-ever stroke. The Oxfordshire Community Stroke Project." Stroke 25, no. 2 (1994): 333-37.



Chesson, R A, and A M Sutherland. "General practice and the provision of information and services for physically disabled people aged 16 to 65 years." Br J Gen Pract 42, no. 364 (1992): 473-76.



Cifu, D X, and D G Stewart. "Factors affecting functional outcome after stroke: a critical review of rehabilitation interventions." Arch Phys Med Rehabil 80, no. 5 Suppl 1 (1999): S35-39.



Colditz, G A, R Bonita, M J Stampfer, W C Willett, B Rosner, F E Speizer, and C H Hennekens. "Cigarette smoking and risk of stroke in middle-aged women." N Engl J Med 318, no. 15 (1988): 937-41.



Crummer, M B, and V Carter. "Critical pathways--the pivotal tool." J Cardiovasc Nurs 7, no. 4 (1993): 30-37.



DaVanzo, J, and A Chan. "Living arrangements of older Malaysians: who coresides with their adult children?" Demography 31, no. 1 (1994): 95-113.



de Weerd,  L.,  W. Rutgers,  K. Groenier, and  K. van der Meer. "Perceived wellbeing of patients one year post stroke in general practice-Recommendations for quality aftercare A cross-sectional study." BMC Neurol 11, no. 1 (2011): 42.



Department of Statistics, Malaysia. "Statistics on Causes of Death in Malaysia 2008."  3, no. 3 (2010): A40-41.



Dhamoon, M S, R R Sciacca, T Rundek, R L Sacco, and M S V Elkind. "Recurrent stroke and cardiac risks after first ischemic stroke: the Northern Manhattan Study." Neurology 66, no. 5 (2006): 641-46.



Duncan, P. W., R. Zorowitz, B. Bates, J. Y. Choi, J. J. Glasberg, G. D. Graham, R. C. Katz, K. Lamberty, and D. Reker. "Management of Adult Stroke Rehabilitation Care: a clinical practice guideline. (1)." Stroke 36, no. 9 (2005): e100-43.



Elkind, Mitchell S V. "Secondary stroke prevention: review of clinical trials." Clin Cardiol 27, no. 5 Suppl 2 (2004): II25-35.



European Stroke Initiative Executive Committee, EUSI Writing Committee, Tom Skyhoj Olsen, Peter Langhorne, Hans Christoph Diener, Michael Hennerici, Jose Ferro, Johani Sivenius, Nils Gunnar Wahlgren, and Philip Bath. "European Stroke Initiative Recommendations for Stroke Management-update 2003." Cerebrovasc Dis 16, no. 4 (2003): 311-37.



European Stroke Organisation (ESO) Executive Committee, and ESO Writing Committee. "Guidelines for management of ischaemic stroke and transient ischaemic attack 2008." Cerebrovasc Dis 25, no. 5 (2008): 457-507.



EuroQoL Group. "EuroQol-a new facility for the measurement of health-related quality of life. The EuroQol Group." Health Policy 16, no. 3 (1990): 199-208.



Evans, R L, R T Connis, R D Hendricks, and J K Haselkorn. "Multidisciplinary rehabilitation versus medical care: a meta-analysis." Soc Sci Med 40, no. 12 (1995): 1699-706.



Fagerberg, B, L Claesson, G Gosman-Hedström, and C Blomstrand. "Effect of acute stroke unit care integrated with care continuum versus conventional treatment: A randomized 1-year study of elderly patients: the Göteborg 70+ Stroke Study." Stroke 31, no. 11 (2000): 2578-84.



Feigin, Valery L, Carlene M M Lawes, Derrick A Bennett, Suzanne L Barker-Collo, and Varsha Parag. "Worldwide stroke incidence and early case fatality reported in 56 population-based studies: a systematic review." Lancet Neurol 8, no. 4 (2009): 355-69.



Fotherby, M D, G D Harper, and J F Potter. "General practitioners' management of hypertension in elderly patients." BMJ 305, no. 6856 (1992): 750-52.



Garbusinski, Johanne M, Marianne A B van der Sande, Emmanuel J Bartholome, Michèle Dramaix, Alieu Gaye, Rosalind Coleman, Ousman A Nyan, Richard W Walker, Keith P W J McAdam, and Gys E Walraven. "Stroke presentation and outcome in developing countries: a prospective study in the Gambia." Stroke 36, no. 7 (2005): 1388-93.



Geddes, J M, and M A Chamberlain. "Home-based rehabilitation for people with stroke: a comparative study of six community services providing co-ordinated, multidisciplinary treatment." Clin Rehabil 15, no. 6 (2001): 589-99.



Girot, Marie, Dominique Deplanque, Florence Pasquier, Alain Destée, and Didier Leys. "Comparison of secondary vascular prevention in practice after cerebral ischemia and coronary heart disease." J Neurol 251, no. 5 (2004): 529-36.



Girot, Marie, Marie-Anne Mackowiak-Cordoliani, Dominique Deplanque, Hilde Hénon, Christian Lucas, and Didier Leys. "Secondary prevention after ischemic stroke. Evolution over time in practice." J Neurol 252, no. 1 (2005): 14-20.



Goldberg, G, M Segal, and S Berk. "Stroke transition after inpatient rehabilitation." Top Stroke Rehabil 4 (1997): 64-79.



Goldstein, L B. "Evidence-based medicine and stroke." Neuroepidemiology 18, no. 3 (1999): 120-24.



Govan, Lindsay, Peter Langhorne, Christopher J Weir, and Stroke Unit Trialists Collaboration. "Does the prevention of complications explain the survival benefit of organized inpatient (stroke unit) care?: further analysis of a systematic review." Stroke 38, no. 9 (2007): 2536-40.



Granger, C V, L S Dewis, N C Peters, C C Sherwood, and J E Barrett. "Stroke rehabilitation: analysis of repeated Barthel index measures." Arch Phys Med Rehabil 60, no. 1 (1979): 14-17.



Hamidon, B B, and A A Raymond. "Risk factors and complications of acute ischaemic stroke patients at Hospital Universiti Kebangsaan Malaysia (HUKM)." Med J Malaysia 58, no. 4 (2003): 499-505.



Hankey, Graeme J, Konrad Jamrozik, Robyn J Broadhurst, Susanne Forbes, and Craig S Anderson. "Long-term disability after first-ever stroke and related prognostic factors in the Perth Community Stroke Study, 1989-1990." Stroke 33, no. 4 (2002): 1034-40.
Hannerz, H, and M L Nielsen. "Life expectancies among survivors of acute cerebrovascular disease." Stroke 32, no. 8 (2001): 1739-44.



Hardie, Kate, Konrad Jamrozik, Graeme J Hankey, Robyn J Broadhurst, and Craig Anderson. "Trends in five-year survival and risk of recurrent stroke after first-ever stroke in the Perth Community Stroke Study." Cerebrovasc Dis 19, no. 3 (2005): 179-85.



Hatano, S. "Variability of the diagnosis of stroke by clinical judgement and by a scoring method." Bull World Health Organ 54, no. 5 (1976): 533-40.



Henderson, L R, and A Scott. "The costs of caring for stroke patients in a GP-led community hospital: an application of programme budgeting and marginal analysis." Health Soc Care Community 9, no. 4 (2001): 244-54.



Iliffe, S, A Haines, S Gallivan, A Booroff, E Goldenberg, and P Morgan. "Assessment of elderly people in general practice. 1. Social circumstances and mental state." Br J Gen Pract 41, no. 342 (1991): 9-12.



Imray, Christopher H E, and Carl A S Tiivas. "Are some strokes preventable? The potential role of transcranial doppler in transient ischaemic attacks of carotid origin." Lancet Neurol 4, no. 9 (2005): 580-86.



Indredavik, B, H Fjaertoft, G Ekeberg, A D Løge, and B Mørch. "Benefit of an extended stroke unit service with early supported discharge: A randomized, controlled trial." Stroke 31, no. 12 (2000): 2989-94.



Intercollegiate Stroke Working Party, Royal College of Physicians London. "National Clinical Guidelines for Stroke: Second edition."   (2004)



Jørgensen, H S, H Nakayama, J Reith, H O Raaschou, and T S Olsen. "Stroke recurrence: predictors, severity, and prognosis. The Copenhagen Stroke Study." Neurology 48, no. 4 (1997): 891-95.



Joseph,  L.N.,  V.L. Babikian,  N.C. Allen, and  M.R. Winter. "Risk factor modification in stroke prevention: the experience of a stroke clinic. (1)." Stroke 30, no. 1 (1999): 16-20.



Kaplan, R C, D L Tirschwell, W T Longstreth, T A Manolio, S R Heckbert, D Lefkowitz, A El-Saed, and B M Psaty. "Vascular events, mortality, and preventive therapy following ischemic stroke in the elderly." Neurology 65, no. 6 (2005): 835-42.



Kawachi, I, G A Colditz, M J Stampfer, W C Willett, J E Manson, B Rosner, F E Speizer, and C H Hennekens. "Smoking cessation and decreased risk of stroke in women." JAMA 269, no. 2 (1993): 232-36.



Kodner, Dennis L, and Cor Spreeuwenberg. "Integrated care: meaning, logic, applications, and implications--a discussion paper." International journal of integrated care 2 (2002): e12.



Langhammer, B., B. Lindmark, and J. K. Stanghelle. "Stroke patients and long-term training: is it worthwhile? A randomized comparison of two different training strategies after rehabilitation." Clin Rehabil 21, no. 6 (2007): 495-510.



Langhorne, Peter, Dominique Cadilhac, Valery Feigin, Richard Grieve, and Ming Liu. "How should stroke services be organised?" Lancet Neurol 1, no. 1 (2002): 62-68.



Lawes, C. M.M.. "Blood Pressure and Stroke: An Overview of Published Reviews." Stroke  (2004): .



Lawton, MP, and EM Brody. "Assessment of older people: self-maintaining and instrumental activities of daily living." Gerontologist 9, no. 3 Part 1 (1969): 179.



Ma, R, C Wang, X Zhao, M Xu, Y Lv, M Wei, Y Cai, Z Zhang, L Wang, W Zhang, and others. "A survey on compliance with secondary stroke prevention guidelines and follow up for the inpatients with atherosclerotic cerebral infarction/transient ischemic attack." Neurol Res 30, no. 4 (2008): 383-83.



Mackay, Judith, George A Mensah, Shanthi Mendis, Kurt Greenlund, and World Health Organization. The atlas of heart disease and stroke. 2004.



Mahoney, F I, and D W Barthel. "Functional Evaluation: The Barthel Index." Md State Med J 14 (1965): 61-65.



Mitchell, Geoffrey K, Robyn M Brown, Lars Erikssen, and Jennifer J Tieman. "Multidisciplinary care planning in the primary care management of completed stroke: a systematic review." BMC Fam Pract 9 (2008): 44.



Murray, C J, and A D Lopez. "Alternative projections of mortality and disability by cause 1990-2020: Global Burden of Disease Study." Lancet 349, no. 9064 (1997): 1498-504.
Murray, Jenni, Robert Ashworth, Anne Forster, and John Young. "Developing a primary care-based stroke service: a review of the qualitative literature." Br J Gen Pract 53, no. 487 (2003): 137-42.



NA Aziz. "Long term rehabilitation after stroke: where do we go from here?" Reviews in clinical gerontology 20, no. 03 (2010): 239-45.

Neelamegam M, I Looi, Beh ML, S Norsima Nazifah, AA Zariah, Ong LM. “The association of Diurnal Variations in Ischaemic Stroke Onset, Stroke Severity and Disability: National Stroke Registry Malaysia” Poster session presented at: 5th National conference for Clinical Research 2011 June 22-24; Kuala Lumpur, Malaysia.
National Institute for Health and Clinical Excellence.. "Stroke the diagnosis and initial management of acute stroke and transient ischaemic attack Clinical guideline 68." http://www.nice.org.uk/CG68



National Stroke Foundation. "Clinical Guidelines for Stroke Management 2010. Melbourne, Australia."   (2010)



NICE Guideline 68. "Stroke Diagnosis and initial management of acute stroke and transient ischaemic attack (TIA)."   (2008)



O'Connor, D W, P A Pollitt, J B Hyde, C P Brook, B B Reiss, and M Roth. "Do general practitioners miss dementia in elderly patients?" BMJ 297, no. 6656 (1988): 1107-10.



Ouwens, Marielle, Hub Wollersheim, Rosella Hermens, Marlies Hulscher, and Richard Grol. "Integrated care programmes for chronically ill patients: a review of systematic reviews." Int J Qual Health Care 17, no. 2 (2005): 141-46.



Oveisgharan, Shahram, Shahin Shirani, Askar Ghorbani, Akbar Soltanzade, Abdolmehdi Baghaei, Shindokht Hosseini, and Nizzal Sarrafzadegan. "Barthel index in a Middle-East country: translation, validity and reliability." Cerebrovasc Dis 22, no. 5-6 (2006): 350-54.



Patrick, D L, H Peach, and I Gregg. "Disablement and care: a comparison of patient views and general practitioner knowledge." J R Coll Gen Pract 32, no. 240 (1982): 429-34.



Pickard, A Simon, Jeffrey A Johnson, David H Feeny, Ashfaq Shuaib, K C Carriere, and Abdul M Nasser. "Agreement between patient and proxy assessments of health-related quality of life after stroke using the EQ-5D and Health Utilities Index." Stroke 35, no. 2 (2004): 607-12.



Post, P N, A M Stiggelbout, and P P Wakker. "The utility of health states after stroke: a systematic review of the literature. (1)." Stroke 32, no. 6 (2001): 1425-29.



Pound,  P.,  K. Tilling,  A.G. Rudd, and  C.D.A. Wolfe. "Does patient satisfaction reflect differences in care received after stroke?" Stroke 30, no. 1 (1999): 49-55.



PROGRESS Collaborative Group. "Randomised trial of a perindopril-based blood-pressure-lowering regimen among 6,105 individuals with previous stroke or transient ischaemic attack." Lancet 358, no. 9287 (2001): 1033-41.



Qureshi, A I, M F Suri, L R Guterman, and L N Hopkins. "Ineffective secondary prevention in survivors of cardiovascular events in the US population: report from the Third National Health and Nutrition Examination Survey." Arch Intern Med 161, no. 13 (2001): 1621-28.



Qureshi, Adnan I, M Fareed K Suri, Jawad F Kirmani, and Afshin A Divani. "Cigarette smoking among spouses: another risk factor for stroke in women." Stroke 36, no. 9 (2005): e74-76.



Raine, Rosalind, Wun Wong, Gareth Ambler, Sarah Hardoon, Irene Petersen, Richard Morris, Mel Bartley, and David Blane. "Sociodemographic variations in the contribution of secondary drug prevention to stroke survival at middle and older ages: cohort study." BMJ 338 (2009): b1279.



Rashid, P, J Leonardi-Bee, and P Bath. "Blood pressure reduction and secondary prevention of stroke and other vascular events." Stroke 34, no. 11 (2003): 2741-41.



Redfern, Judith, Christopher McKevitt, Anthony G Rudd, and Charles D A Wolfe. "Health care follow-up after stroke: opportunities for secondary prevention." Fam Pract 19, no. 4 (2002): 378-82.



Reynolds, Kristi, Brian Lewis, John David L Nolen, Gregory L Kinney, Bhavani Sathya, Jiang He, and Brian L Lewis. "Alcohol consumption and risk of stroke: a meta-analysis." JAMA 289, no. 5 (2003): 579-88.



Rigler, S K, M J Webb, A T Patel, S M Lai, and P W Duncan. "Use of antihypertensive and antithrombotic medications after stroke in community-based care." Ann Pharmacother 35, no. 7-8 (2001): 811-16.



Rothwell, P M, A J Coull, M F Giles, S C Howard, L E Silver, L M Bull, S A Gutnikov, P Edwards, D Mant, C M Sackley, A Farmer, P A G Sandercock, M S Dennis, C P Warlow, J M Bamford, and P Anslow. "Change in  stroke  incidence, mortality, case-fatality, severity, and risk factors in  Oxfordshire  UK from 1981 to 2004  Oxford  Vascular Study)." Lancet 363, no. 9425 (2004): 1925-33.



Rothwell, P M, M Eliasziw, S A Gutnikov, A J Fox, D W Taylor, M R Mayberg, C P Warlow, H J M Barnett, and Carotid Endarterectomy Trialists' Collaboration. "Analysis of pooled data from the randomised controlled trials of endarterectomy for symptomatic carotid stenosis." Lancet 361, no. 9352 (2003): 107-16.



Rothwell, Peter M, Ale Algra, and Pierre Amarenco. "Medical treatment in acute and long-term secondary prevention after transient ischaemic attack and ischaemic stroke." Lancet 377, no. 9778 (2011): 1681-92.



Scottish Intercollegiate Network. "Management of patients with stroke: Rehabilitation, prevention and management of complications, and discharge planning A national clinical guideline."  50 (2010)



Shafie, Asrul Akmal, Mohamed Azmi Hassali, and Siow Yen Liau. "A cross-sectional validation study of EQ-5D among the Malaysian adult population." Qual Life Res  (2010)



Shah, S, F Vanclay, and B Cooper. "Improving the sensitivity of the Barthel Index for stroke rehabilitation." J Clin Epidemiol 42, no. 8 (1989): 703-09.



Shinton, R, and G Beevers. "Meta-analysis of relation between cigarette smoking and stroke." BMJ 298, no. 6676 (1989): 789-94.



SIGN. "Management of patients with stroke: Rehabilitation, prevention and management of complications, and discharge planning A national clinical guideline."  50, no. 118 (2010)



Singh, R B, I L Suh, V P Singh, S Chaithiraphan, P Laothavorn, R G Sy, N A Babilonia, A R Rahman, S Sheikh, B Tomlinson, and N Sarraf-Zadigan. "Hypertension and stroke in Asia: prevalence, control and strategies in developing countries for prevention." J Hum Hypertens 14, no. 10-11 (2000): 749-63.



Skevington, SM, M Lotfy, and KA O'connell. "The World Health Organization's WHOQOL-BREF quality of life assessment: psychometric properties and results of the international field trial. A report from the WHOQOL group." Quality of Life Research 13, no. 2 (2004): 299-99.



Spitzer, R L, K Kroenke, and J B Williams. "Validation and utility of a self-report version of PRIME-MD: the PHQ primary care study. Primary Care Evaluation of Mental Disorders. Patient Health Questionnaire." JAMA 282, no. 18 (1999): 1737-44.



Stroke Unit Trialists Collaboration.. "How do stroke units improve patient outcomes? A collaborative systematic review of the randomized trials." Stroke 28, no. 11 (1997): 2139-44.



Sulch, David, Anne Melbourn, Inigo Perez, and Lalit Kalra. "Integrated care pathways and quality of life on a stroke rehabilitation unit." Stroke 33, no. 6 (2002): 1600-04.



Tan,  W.S.,  WF Chong,  K.S. Chua,  BH Heng, and  KF Chan. "Factors associated with delayed discharges after inpatient stroke rehabilitation in Singapore." Ann Acad Med Singapore 39, no. 6 (2010): 435-41.



Tengs, T O, M Yu, and E Luistro. "Health-related quality of life after stroke a comprehensive review.  (2)." Stroke 32, no. 4 (2001): 964-72.



Thornton, Megan, and Shirley S Travis. "Analysis of the reliability of the modified caregiver strain index." J Gerontol B Psychol Sci Soc Sci 58, no. 2 (2003): S127-32.



Toschke, André Michael, Charles D A Wolfe, Peter Ulrich Heuschmann, Anthony G Rudd, and Martin Gulliford. "Antihypertensive treatment after stroke and all-cause mortality--an analysis of the General Practitioner Research Database (GPRD)." Cerebrovasc Dis 28, no. 2 (2009): 105-11.



Tsai, Alexander C, Sally C Morton, Carol M Mangione, and Emmett B Keeler. "A meta-analysis of interventions to improve care for chronic illnesses." Am J Manag Care 11, no. 8 (2005): 478-88.



United Nations Department of Economic and Social Affairs. "World Population Ageing 2007."   (2007)



van Exel, N J A, M A Koopmanschap, W Scholte op Reimer, L W Niessen, and R Huijsman. "Cost-effectiveness of integrated stroke services." QJM 98, no. 6 (2005): 415-25.



Venketasubramanian N. "The epidemiology of Stroke in ASEAN countries- a review." neurological journal of southeast asia 3 (1998): 9-14.



VITATOPS Trial Study Group. "B vitamins in patients with recent transient ischaemic attack or stroke in the VITAmins TO Prevent Stroke (VITATOPS) trial: a randomised, double-blind, parallel, placebo-controlled trial." Lancet Neurol 9, no. 9 (2010): 855-65.



Wade, D T, and R Langton Hewer. "Hospital admission for acute stroke: who, for how long, and to what effect? (1)." J Epidemiol Community Health 39, no. 4 (1985): 347-52.



Wang, Yongjun, Di Wu, Yilong Wang, Ruihua Ma, Chunxue Wang, and Weijiang Zhao. "A survey on adherence to secondary ischemic stroke prevention." Neurol Res 28, no. 1 (2006): 16-20.



Williamson, J, I H Stokoe, S Gray, M Fisher, A Smith, A McGee, and Stephenson E. "Old people at home: their unreported needs." Lancet 1, no. 7343 (1964): 1117-20.



Wolf, P A, R B D'Agostino, W B Kannel, R Bonita, and A J Belanger. "Cigarette smoking as a risk factor for stroke. The Framingham Study." JAMA 259, no. 7 (1988): 1025-29.



Wolfe, Charles David Alexander, Judith Redfern, Anthony George Rudd, Andrew Peter Grieve, Peter Ulrich Heuschmann, and Christopher McKevitt. "Cluster randomized controlled trial of a patient and general practitioner intervention to improve the management of multiple risk factors after stroke: stop stroke." Stroke 41, no. 11 (2010): 2470-76.



Young JB. "The primary care stroke gap." Br J Gen Pract 59, no. 471 (2001): 787-88.



Zhang, Haifeng, Lutgarde Thijs, and Jan A Staessen. "Blood pressure lowering for primary and secondary prevention of stroke." Hypertension 48, no. 2 (2006): 187-95.


     DISCHARGE





Early Supported Discharge


Community


Rehabilitation 





Post-discharge Community Rehabilitation, with/without integration


with discharge process





Admission





Late Community Rehabilitation





STROKE





GP-oriented 


post-stroke Community Rehabilitation





No Admission





	REMAIN AT HOME WITH CARE MANAGED BY GP





Psychological factors (Contextual factors)


Pre-morbid mental health status


Cognitive function


Mood


Personality


Coping mechanism


Motivation











QUALITY OF LIFE





Biological factors


Pre-morbid health status


Stroke severity and related complications 


Stroke risk factors


Co-morbid medical conditions


Functional status








Social factors


Post discharge placement


Relationship with primary carer


Relationship with other family members


Carer motivation


Carer strain


Finances


Accessibility to healthcare services


Transportation








Health care service 


Accessibility / one stop


Multidisciplinary care


Continuity of care (from post-acute  to long term care)


Comprehensive 


Coordinated 


Tailored to patient needs and goals





Post stroke Patients


(At least 6 months or more after last acute stroke, 


referred to/from Health centres for long term care)  








'Conventional Care'





iCaPPS





Costing;


Provider costs (Step down costing)





Baseline Data:


Sociodemographic data


Date of stroke, Stroke type.


Neurorehabilitation details:


Functional status at discharge (BI, IADL), PHQ 9, EQ-5D* 


Carer Strain Index*


Stroke risk factors


Co morbid illness details: BP, PR, FSL, RP





0/6/12 month review


(Health Centre)





 0/3/6/12 month review


(Health Centre)





Data at  3/6/12 months


Neurorehabilitation details:


Functional status (BI, IADL), PHQ 9, EQ-5D 


SASC 19 (outpatient subscale) (at 12 months)


Stroke risk factor management 


OOP: Patient-carer Diary  


# of visits (scheduled + unscheduled)


Procedures done








Data at 3,6,12 months


Neurorehabilitation details: 


Functional status (BI, IADL), PHQ 9, EQ-5D 


SASC 19 (outpatient subscale) (at 12 months) 


Stroke risk factor management 


OOP: Patient-carer Diary  


# of visits (scheduled + unscheduled)


Procedures done
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