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 I 

ABSTRACT 

 

Title  

Development, feasibility testing, and preliminary outcomes evaluation of the 3H 

(Head, Heart, Hands) intervention for supporting couples in their living and 

recovery post-stroke: An embedded mixed-methods study  

Background   

Stroke is a chronic and disabling neurological condition that renders persons with 

stroke dependent on their caregivers. The family caregivers of persons with stroke 

experience a great burden, due to the sudden onset of a family member’s disabilities 

resulting from stroke and the uncertain prognosis of recovery. Given family 

caregivers’ long-term and heavy caregiving responsibilities, their needs are 

neglected, leading to relationship strains. To address this problem, interventions in 

supporting persons with stroke and their spousal caregivers to adapt the stroke 

situation are important and necessary. Little is known about the feasibility and 

effects of this type of programme on stroke couples.  

Aim  

The study aimed to systematically develop a nurse-led intervention programme, 

and evaluate its feasibility and preliminary outcomes for the daily living and 

recovery of persons with stroke and their spousal caregivers in Singapore.  
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Methods   

The 3H (head, heart, hands) intervention was developed through a literature review 

and a qualitative study in Singapore, according to the MRC (Medical Research 

Council, 2008) framework. The feasibility and preliminary outcomes of this 

programme were tested using an embedded mixed-methods approach. To 

supplement the feasibility analysis, qualitative interviews were conducted that 

explored couples’ experiences of participating in the 3H intervention. Acceptability 

was assessed by the quantitative measurements of participant recruitment, retention, 

and attrition rates. An evaluation of the preliminary outcomes was performed via a 

pre- and post-test quasi-experimental design with no control group. As a mixed-

methods research reporting standard, the Collins, Onwuegbuzie & Sutton (2006) 

framework was utilised for this study’s report.  

Study participants were recruited through convenience sampling at a stroke 

rehabilitation hospital in Singapore. According to Julious (2005), 12 participants 

per group are required for conducting pilot or feasibility studies. Considering a 

study participation refusal rate of approximately 20%, a total of 32 stroke couples 

was approached and recruited to participate in the study. Of these participants, 

seven couples were purposively selected to share their post-3H intervention 

experiences. After the baseline measurement (T0) of anxiety, depression, dyadic 

adjustment, and dyadic coping, six sessions of the 3H intervention were conducted 

in a rehabilitation hospital with stroke patients and their key caregivers over a 

period of three weeks. The activities were conducted both as face-to-face group 

sessions with all participants, and individual sessions for the patient and caregiver 
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as a dyad. The post-test measurement was performed at T1 - the time when 

participants completed their sixth session of the 3H intervention. Following that, 

interpretive descriptive qualitative interviews were performed in order to collect 

data about their experiences to supplement the feasibility analysis. 

 

Results 

The 3H intervention, developed from the literature review and qualitative study, 

comprised three elements: informational support, shared decision making, and 

practical skills training. From the embedded mixed-methods study that aimed to 

evaluate the feasibility and preliminary outcomes of 3H intervention, the 

participants found their involvement in the programme to be acceptable. A total of 

64 participants (32 couples) took part in the intervention at T0. Fifty-four 

participants (23 spousal caregivers and 31 persons with stroke) remained and 

completed the intervention at T1. At the end of the study, an attrition rate of 15.6% 

of participants (nine spousal caregivers and one person with stroke) was evident.  

 

The qualitative results supplementing the feasibility analysis indicated that the 

participants were more prepared to face living with stroke as couples. They 

described the stroke situation as a “storm” in their lives. In the aftermath of a 

stroke that occurred suddenly, participants felt uncertain and worried about their 

future. Prior to the 3H intervention implementation, they were struggling with 

the stroke situation. However, their coping processes improved after taking part 

in the programme. The coping strategies employed by participants include, 

breaking the silence and engaging in conversations, cultivating a sense of 
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support, and conveniently fulfilling their educational needs. To further 

strengthen the couples’ transitional care support from hospital to home, an 

extension of the 3H intervention in the community is warranted.  

 

For the preliminary outcomes, spousal caregivers were found to have more 

significant benefits from the intervention than persons with stroke. In the group by 

time effect, they scored better in most scales of the dyadic coping inventory (DCI) 

after their participation in the 3H intervention, i.e., outgoing stress communication 

(β = -16.88, p = .009), incoming stress coping behaviour (β = -16.96, p = .008), 

incoming stress communication (β = -17.03, p = .01), outgoing stress coping 

behaviour (β = -21.81, p = .002), and couples’ stress-coping mechanism (β = -19.5, 

p = .004). Similarly, statistically significant group by time effect interactions were 

reported for the consensus (β= -14.17, p= .002), satisfaction (β= -20.47, p= .02), 

and cohesion (β=-12.34, p= .027) of Revised Dyadic Adjustment Scale (RDAS). 

However, statistically insignificant results were observed for HADS scale using 

group by time effect interaction. Despite this shortcoming, statistically significant 

group effects of couples’ anxiety (β=5.8, p < .001) and depression (β=14.89, p < 

.001) were observed after their participation in the 3H intervention. Further 

subgroup analysis with Wilcoxon Test and Mann-Whitney U test reported that 

spousal caregivers improved significantly in adaptation after their partner suffered 

a stroke than persons with stroke.  
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Discussion  

The intervention is novel and it is the first to be developed and implemented 

in a Singaporean context. The development of the 3H intervention included 

shared decision making as one of its elements, which is an evolving approach 

to improve care for couples living with stroke (Armstrong, 2017). The 3H 

intervention is feasible in terms of its acceptability, demand, implementation, 

practicality, adaptation, integration, expansion, and limited efficacy (Bowen 

et al., 2009). The programme allowed persons with stroke and their spousal 

caregivers to voice their personal concerns related to stroke situation in the 

family as it comprised group and individual dyadic sessions. The group 

sessions promoted cross-family alliances, where spousal caregivers interacted 

with other spouses with similar demanding caregiving roles. Multicomponent 

interventions, such as the 3H intervention, strengthened a sense of support in 

persons with stroke and their spousal caregivers by improving family 

networks, and reducing their feelings of isolation. Unlike the studies of 

Hatfield and Cacioppo (1994) and Monin and Schulz (2009), it was evident 

that spousal caregivers who participated in the 3H intervention were able to 

adapt after the stroke of their spouse. They had learnt self-care strategies that 

eliminated detrimental effects on their psychological and physical health.  

 

Conclusion   

All of the findings add new knowledge in showing that the systematic 

development of 3H intervention supports persons with stroke and their 

spousal caregivers during the adaptation process. As a result of participating 

in the programme, persons with stroke and their spousal caregivers were 

described as being more prepared to face the storm. As a couple, participants 
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were able to overcome the struggle of adapting to living with stroke. Effective 

coping was evident, where the participants engaged in conversations, 

cultivated a sense of support, and fulfilled their educational needs. The need 

for the 3H intervention to be extended for community nursing after 

participants are discharged from hospital was addressed. Primary healthcare 

professionals should pay more attention to the difficulties and needs of this 

group of people and provide more resources to support them, to improve their 

quality of life.  

 

Significance  

This study is the first to address an evidence-practice gap in the area of efforts 

to improve the lives and recovery of couples after a stroke by incorporating 

shared decision-making in the 3H intervention, in addition to providing 

information and skills training, prior to the patient’s discharge home. The 

study is important as it improved the post-stroke adaptation of persons with 

stroke and their spousal caregivers. It added new knowledge and increased 

the understanding that the 3H intervention is feasible and can be implemented 

in a clinical context prior to a patient’s discharge from hospital. Instead of the 

current clinical care that focuses predominantly on the individual living with 

stroke, the 3H intervention helped nursing administrators recognise the value 

of evidence-based development and support interventions for stroke couples.  

Key words  

stroke, embedded mixed-methods, spousal caregivers, adaptation, recovery    
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CHAPTER ONE 

  

INTRODUCTION  

  

1.0 Introduction  

The World Health Organization (2018) has found that stroke is a chronic 

disease of global concern. Every year, stroke affects approximately 15 million 

people worldwide, causing significant chronic disabilities (National Institute 

of Neurological Disorders & Stroke, 2018). Comparable with Western 

populations, the burden of stroke is serious in Asia, with higher rates of stroke 

mortality (Kim, 2014). Specifically, in Taiwan, Korea, Japan, and in some 

urbanised parts of China, stroke incidence is observed to be high, attributable 

to the rapidly aging population (Mehndiratta et al., 2014). In Asia, stroke 

incidence is strongly associated with vascular risk factors, such as 

hypertension, diabetes, hypercholesterolemia, and high tobacco consumption 

(Kim et al., 2016; Venketasubramanian et al., 2017).  

 

Stroke incurs approximately 2%-4% of total healthcare expenditure costs 

worldwide (Ng et al., 2015). Studies from 2005 to 2015 reported that the total 

estimated annual cost of stroke care are as follows in these countries: the 

United States (US$40 billion), Australia (AUS$ 1.3 billion), and the United 

Kingdom (£8·9 billion) (Ng et al., 2015; Palmer et al., 2005; Saka et al., 

2009). In 2011, the cost of stroke care per patient was found to be higher in 

Singapore (S$12,473.70) than in other Asian countries such as Korea 

(KRW$8 million per patient) (Hu et al., 2013). 
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The American Stroke Association (2019) asserted that persons with stroke 

will require significant assistance from caregivers to function in their daily 

lives as a result of post-stroke disabilities. Consequently, caregiver burden 

has also been found to be higher among caregivers of persons with stroke 

(Rigby et al.,  2009). For persons with stroke and their spousal caregivers, it 

was observed that stroke is a significant life-changing event that threatened 

marital relationships (Coombs, 2007). Two systematic reviews from the 

Cochrane Database (Legg et al., 2011; Forster et al., 2012) also reported that 

persons with stroke and their caregivers lacked knowledge of existing 

community providers, programs, resources, and the necessary tools to manage 

post-acute stroke care in the community. Given that there is evidence of stroke 

affecting marital relationships, it is of paramount importance for healthcare 

professionals to avert the emotional suffering of both persons with stroke as 

well as their spousal caregivers (McCarthy & Bauer, 2015). 

1.1 Background  

1.1.1 Stroke significance  

The two most common types of stroke are haemorrhagic and ischaemic 

strokes. Haemorrhagic stroke disrupts blood supply to the brain by bursting 

blood vessels, while ischaemic stroke occurs as a result of vessel occlusion 

by a clot (WHO, 2019). Stroke is also commonly known as cerebral infarction 

(National Stroke Association, 2018). From 24% to 49% persons with stroke 

suffer from disabilities that include: hemiplegia, sensory loss, swallowing 

impairments, bladder and bowel incontinence, aphasia, cognitive deficits, and 

weakened mobility and self-care abilities (Carmo et al., 2015).  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rigby%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19689757
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An estimated figure of 15 million stroke cases occur annually worldwide 

(Thrift et al., 2017). Stroke incidence ranges from 76 to 119 per 100,000 

(people per year) depending on the country (Feigin et al., 2017). In the United 

States, stroke is the third leading cause of death, with 140,000 people dying 

as a result of stroke each year (UT Southwestern Medical Center, 2020). As 

for the United Kingdom, stroke is the fourth biggest killer, with more than 

100,000 deaths in the UK annually (Stroke Association, UK, 2018). Similarly, 

stroke is the fourth leading cause of death in Singapore, accounting for 10%-

12% of all deaths annually. The Singapore public hospital system observed 

an average of 20 stroke cases daily and admitted a total of 7,413 persons with 

stroke in 2016 (National Registry of Diseases Office, 2018). Of these, 58.2% 

of persons with stroke were men, while another 41.8% were women.  

 

Internationally, 80% of persons with stroke had suffered an ischaemic stroke, 

while the other 20% had a haemorrhagic stroke (Donkor, 2018). Similar to 

international statistics (Donkor, 2018), most persons with stroke in Singapore 

suffered an ischemic stroke (81.1%) followed by hemorrhagic stroke (18.7%). 

Around the world, the prevalence of stroke is expected to increase (Gorelick, 

2019). A forecast in the United States indicated that by the year 2050, the 

number of stroke cases would double, occurring mostly in people aged 75 

years or older and in minority racial ethnic groups (Gorelick, 2019). 

Comparatively, since 2007, increasing numbers of stroke episodes among 

Singaporean Chinese, Malay, and Indian ethnic populations have been 

evident (SingHealth Group, 2014).  From a public health perspective, the 

https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Thrift%2C+Amanda+G
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donkor%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=30598741
https://www.thelancet.com/JOURNALS/LANEUR/ARTICLE/PIIS1474-4422(19)30030-4/FULLTEXT
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global burden of stroke is expected to rise in developed countries, imposing 

challenges to many healthcare systems, including in Singapore. 

 

1.1.2 Role of spousal caregivers for persons living with stroke  

Persons with stroke are often cared for by their spouse, who renders 

psychosocial support and physical care in assisting with the activities of daily 

living (ADL) (Adriaansen et al., 2011). To ensure optimal recovery of persons 

with stroke, the care and support of their spousal caregiver is essential 

(Persson et al., 2012). Approximately 4.6 hours per day is needed to provide 

care for a person living with stroke of poor physical status and mental health, 

more than six months post-stroke (Tooth et al., 2005). However, caregiving 

hours are expected to escalate up to 14.2 hours per day whenever additional 

caregiving is provided (van Exel et al., 2005).  

 

1.1.3 Service systems for persons with stroke  

Stroke care takes place in a connected system of care for persons with stroke 

(Magdon-Ismail et al., 2017). Several countries, such as the United States, 

adopted a network approach to stroke systems of care (Zachrison et al., 2019). 

In the provision of a stroke service system, hospitals do not exist as silos, 

instead serving as interconnected networks between multiple services 

(Zachrison et al., 2019). Likewise, there are four levels of interconnected 

stroke services, comprised of primary care, acute care, rehabilitation care, and 

home care services in the Singapore public healthcare system (Ministry of 

Health, Singapore, 2018). At each level of health system service, different 

types of treatment and care are delivered by healthcare professionals.  

https://onlinelibrary.wiley.com/doi/full/10.1002/brb3.716#brb3716-bib-0022
https://onlinelibrary.wiley.com/doi/full/10.1002/brb3.716#brb3716-bib-0030
https://onlinelibrary.wiley.com/doi/full/10.1002/brb3.716#brb3716-bib-0033
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Primary care services focus on health promotion, detection of risk factors, 

prevention, and control of chronic medical conditions such as stroke (National 

Healthcare Group Polyclinics, Singapore, 2017). The burden of chronic 

disease poses a significant challenge to the primary healthcare system in the 

United States (Poghosyan et al., 2018). Similarly, chronic disease is a growing 

problem in Singapore, where one in four persons aged 40 years and above are 

expected to be diagnosed with at least one chronic disease condition (Health 

Promotion Board, Singapore, 2018). There are 18 government funded 

polyclinics in Singapore that provide long-term follow up care for persons 

with chronic disease conditions (Venketasubramanian & Chen, 2008). 

Globally, the goals of acute stroke management are to eliminate the 

worsening of neurological conditions, treat stroke-related complications, 

optimise recovery, and develop strategies to minimise the risk of recurrent 

stroke occurrence (Katzan, 2017). Both in the United Kingdom and Singapore, 

acute stroke management services have been reorganised into 

multidisciplinary acute stroke units. Furthermore, the change in the stroke 

management policy has been initiated to enhance the timely admission of 

persons with stroke to acute stroke care and facilitate prompt utilisation of 

medical services such as thrombolysis (Suddick et al., 2019; SingHealth 

Group, 2014).  

 

The World Health Organization (WHO) encourages access to rehabilitation 

services to meet the needs of disabled persons and their family members by 

ensuring social inclusion and participation (World Health Organization, 

2018). Rehabilitation services coordinate intermediate levels of care to 
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facilitate the reintegration of a person living with stroke from hospital to the 

home environment (Ministry of Health, Singapore, 2017). Stroke 

rehabilitation programmes are found in acute care hospitals and rehabilitation 

centres in the community. From an international perspective, common 

features of a comprehensive stroke rehabilitation programme include, the 

establishment of care plans and rehabilitation goals, an emphasis on patient 

and family education, and the facilitation of early home discharge planning 

with a smooth transition into the community (Foley et al., 2010). Singapore’s 

five government funded hospitals, where acute rehabilitation services are 

available, are further supported by four community hospitals that provide 

slow-stream rehabilitation services for persons with stroke 

(Venketasubramanian & Chen, 2008). Community hospitals serve as a 

continuation of rehabilitative services that encourage persons with stroke to 

achieve an optimal level of functional recovery prior to discharge from 

hospital and returning home (Ministry of Health, Singapore, 2017).   

 

In addition to rehabilitation programmes in an acute care hospital, community 

rehabilitation day care centres are designed to provide either active or 

maintenance rehabilitation therapy sessions for persons with stroke 

(Singapore Silver Pages, 2018). A non-profitable charitable organisation 

known as the Singapore National Stroke Association (SNSA) also supports 

persons with stroke in coping after a stroke. An example of an early initiative 

includes befriending services, where volunteers visit persons with stroke and 

listen to their concerns about living with stroke in the community (Singapore 

National Stroke Association, 2018). As far we as know, stroke management 
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in most countries, including India and Singapore, is highly focused on 

meeting the needs of individuals living with stroke (Prasad at al., 2011). There 

is a dearth of emphasis on supporting persons with stroke and their spousal 

caregivers as a couple or dyad in stroke recovery.  

 

1.1.4 Post-stroke coping experiences of couples in the community  

 

Ramazanu and colleagues (2020a) conducted a scoping review revealing the 

coping experiences of persons with stroke and their spousal caregivers living 

at home in the community post-stroke. The aims of the review were to find 

out, (1) what is known from the existing literature about the coping 

experiences of couples in the community after the stroke of a spouse?, (2) 

what is the impact on the spousal relationship after a stroke?.The review 

identified key post-stroke challenges faced by couples. They included (a) 

emotional challenges, (b) role conflicts, (c) lack of coping strategies, (d) 

reduced life satisfaction for the couples, and (e) marital relationships being at 

a point of change. The review identified various emotional challenges 

encountered by couples coping with stroke such as feeling emotionally 

overwhelmed, stressed, depressed, lonely, irritable, and in an intolerable 

situation. Interestingly, unavoidable role conflicts between persons with 

stroke as a ‘recipient of care’ and spousal caregivers as the ‘protector’ further 

strained couples’ relationships (Ramazanu et al., 2020a). It was also evident 

that spousal caregivers lacked effective coping strategies to deal with their 

spouse’s stroke. Visser Meily et al. (2009) reported spousal caregivers’ 

engagement in passive and avoidance coping at three years post-stroke. For 

instance, some spouses coped by ‘walking away’ from their caregiving 
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responsibilities for their spouse living with stroke. Spousal caregivers tend to 

have lower levels of life satisfaction than persons with stroke. One study 

revealed that at three years post-stroke, more spousal caregivers (50%) were 

found to be dissatisfied with their lives than persons with stroke (28%) when 

assessed using the LiSat-9 scale. Unfortunately, some couples who had been 

married for 11-15 years divorced after one of the spouses experienced a stroke 

(Anderson et al., 2017).  

 

From the perspective of persons with stroke and their spousal caregivers at 

home in the community, Ramazanu et al. (2020a) reiterated that couples 

require more support to cope and manage living with stroke at home. It is also 

of utmost priority for hospital management to develop policies to address the 

inadequate coping and preparation of couples after a stroke. The Stroke 

Foundation of Australia (2019) highlighted the fact that persons with stroke 

and their caregivers often grieve due to the “loss” of life as usual, functional 

abilities, and independence after a stroke. Thus, it is crucial to reduce 

psychological stressors by adequately supporting the needs and concerns of 

both persons with stroke and their spousal caregivers during their care 

transition from hospital to home.  

 

https://onlinelibrary.wiley.com/doi/full/10.1002/nop2.413#nop2413-bib-0004
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CHAPTER TWO  

  

LITERATURE REVIEW  

  

2.1 Interventions facilitating care transition of couples from hospital to home 

after a stroke  

Recently, a systematic review and meta-analysis (Minshall et al., 2019) was 

conducted examining psychosocial interventions for persons with stroke and their 

family caregivers. The review reported that psychosocial interventions minimised 

depressive symptoms in both persons with stroke and their family caregivers. 

However, the focus of ‘carers’ was not specific to spousal caregivers. As such, the 

review included family caregivers, such as siblings of persons with stroke. Another 

meta-analysis (Lee et al., 2007) of four studies was conducted to examine the 

effectiveness of interventions aimed at promoting mental health and well-being 

amongst elderly informal caregivers of persons with stroke. However, little 

attention has been given to empirical work on specific support interventions for 

persons with stroke and their spousal caregivers. Similarly, Bakas and colleagues 

(2017) updated evidence on stroke-related interventions. In that review, caregiver-

specific interventions mainly focused on caregiver health outcomes. Whereas, 

dyadic interventions developed for both persons with stroke and their family 

caregivers generally targeted measuring the health outcomes of the person living 

with stroke. Hence, this current review was conducted to update and extend the 

three reviews carried out previously by: (i) identifying the extent and nature of 

existing support interventions available for persons with stroke and their spousal 

caregivers, and (ii) exploring participant experiences after they had taken part in a 
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support intervention (Ramazanu & Chiang, 2019). The literature review covered all 

types of studies: quantitative, qualitative, and mixed-methods. Relevant articles on 

interventional studies on stroke care strategies were systematically searched using 

five electronic databases (PsychInfo, CINAHL, Pubmed, Embase, and MEDLINE 

via OvidSP). The following keywords were employed for the search strategy: 

stroke, cerebrovascular disease, intervention, therapy, support, couple, dyad, 

hospital and home. “AND” and “OR” Boolean operators were used to combine 

search terms This mixed-methods systematic review was conducted from the 

inception of databases to 1 June 2020, so as to update the evidence on interventions 

that enables couples in their coping following a stroke. Reference lists of the 

included articles were carefully scrutinized for any potentially additional eligible 

articles. End Note X7 software was used to search, download, organize and cite the 

articles. After the searches and screening, four studies were identified for the 

review. It was reported based on the Joanna Briggs Institute (JBI) methodology for 

mixed-methods systematic review guidelines (The Joanna Briggs Institute, 2014).  

 

JBI critical appraisal tools (randomised controlled trials, quasi-experimental 

studies, and qualitative research) were used to appraise the quality of articles 

included in this mixed-methods systematic review (Lockwood et al., 2015; 

Tufanaru et al, 2017). All four articles included in the review were of moderate to 

high in quality after appraisal with JBI tools.  

 

2.1.1 Review study characteristics  

A total of four studies was included in the review for synthesis after the process that 

followed PRISMA (2015). Two authors independently reviewed and appraised the 
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articles. Any disagreements in the assessment were resolved through discussion 

until a consensus was reached. Two quantitative studies, one mix-methods study, 

and one qualitative study were included in the literature review (Ramazanu & 

Chiang, 2019).Two quantitative studies were randomised control trials (RCTs) 

(Clark et al., 2003; Ostwald et al., 2014), while the other was a mixed-methods pilot 

study (Robinson-Smith et al., 2015).  The qualitative study employed a case study 

design (Hodson et al., 2019). Two countries were represented in the included 

studies (U.S., n=2; Australia, n=2). No studies targeting couples-based stroke 

interventions were conducted in Asia. In all studies, stroke interventions were 

conducted at couples’ homes after discharge from hospital. The mean age of 

persons with stroke was 68.1 years, while for spousal caregivers it was 65.2 years.  

 

2.1.2 Intervention type  

Three out of four studies carried out psychoeducational interventions for persons 

with stroke and their spousal caregivers (Clark et al., 2003; Ostwald et al. 2014; 

Robinson-Smith et al., 2015). They incorporated the multicomponent strategies of 

education, social support, and counselling techniques. These studies focused on 

educational elements comprised of general information on stroke condition and 

stroke recovery, measures for healthy lifestyle promotion, and ways to minimise 

the risk of a recurrent stroke. Additionally, in one study, couples received mailed 

information on stroke management (Ostwald et al. 2014). All interventions were 

delivered by healthcare professionals, such as allied health workers and nurses, with 

relevant clinical training and expertise in stroke care.  

 

 

http://journals.sagepub.com/author/Clark%2C+Michael+S
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2.1.3 Quantitative results synthesis: Impact of stroke intervention on couples 

 

The effect of stroke interventions on couples’ stress appraisal, coping, depression, 

and family functioning was evaluated. With reference to Cohen (1992), an 

intervention effect size of 0.20 was classified as small, 0.50 as medium, and 0.80 

as large.  

 

Stressor appraisal  

One study reported on the stressor appraisal of persons with stroke and their spousal 

caregivers (Ostwald et al. 2014). Stressor appraisal was measured using the 

Perceived Stress Scale (PSS). The study found that after a home-based 

psychoeducational intervention, PSS scores for persons with stroke were much 

lower in the intervention group than in the control group at 12 months, with a small 

effect size (d = 0.33). Similarly, there was a slight improvement in the PSS scores 

of spousal caregivers at 12 months after the intervention with a very small effect 

size (d = 0.02). It is worth noting that in both persons with stroke and spousal 

caregiver groups, there was a reduction in stress appraisal scores after participating 

in the intervention. 

 

Coping  

The effect of a nurse-led psychoeducational intervention on couples coping together 

after a stroke was measured using the Dyadic Coping Instrument (DCI) (Robinson- 

Smith et al., 2015). The study reported a significant difference in dyadic coping 

between persons with stroke in the intervention group compared to the control 

group, with a large effect size (d = 1.26). As for spousal caregivers, a significant 
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improvement was also found in dyadic coping, sustained for four to five months 

after study completion, with a large effect size (d = 1.10).  

 

Depression 

Two studies measured the effects of respective interventions on couples’ depression 

scores (Ostwald et al. 2014; Robinson-Smith et al., 2015). In one study, depression 

was measured using the Geriatric Depression Scale (GDS) (Short Form) (Ostwald 

et al. 2014). The other study utilised the Center for Epidemiological Studies-

Depression (CES-D) self-report scale (Robinson-Smith et al., 2015). Home-based 

psychoeducational intervention showed a small effect in reducing the depression 

scores of couples at 12 months after the intervention (d = 0.38) (Ostwald et al. 

2014). Robinson-Smith et al. (2015) reported that the nurse-led psychoeducational 

intervention showed a statistically significant decrease in the depression scores of 

persons with stroke in the intervention group compared to the control group, with a 

large effect size (d = 1.93). Unfortunately, there was no statistically significant 

difference observed in the depression scores of spousal caregivers in the 

intervention group compared to the control group.  

 

Family functioning  

One study examined the family functioning of couples using the McMaster Family 

Assessment Device (FAD) (Clark et al., 2003). Persons with stroke in the 

intervention group showed statistically improved family functioning, compared to 

those in the control group, with a medium effect size (d = 0.67). Spousal caregivers 

in the intervention group also reflected a significant improvement in family 
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functioning after participating in the intervention, with a medium effect size (d = 

0.46). 

 

2.1.4 Qualitative results synthesis   

 

Themes of ‘being flexible and adapting to life post-stroke’ and ‘supporting spouse 

through communication’ were extracted from two studies (Hodson et al., 2019; 

Robinson-Smith et al., 2015). Similarities and differences between the findings 

were critically analysed using JBI techniques (The Joanna Briggs Institute, 2014). 

 

Being flexible and adapting to life post-stroke 

The first theme synthesised the ways in which couples cope by being flexible and 

adapting to life after stroke. Rather than worrying, these couples were encouraged 

to take one step at a time, focus on the present moment, and set reasonable goals to 

anticipate success in their everyday tasks (Robinson-Smith et al., 2015). In contrast, 

during the first month after a stroke, participants in the Hodson and colleagues 

(2019) study felt shocked and confused about how to deal with the aftermath of a 

stroke. Over time, as the couples adapted, they felt thankful for the supportive social 

environment and the intervention they had received from healthcare professionals.  

 

 

Supporting spouse through communication  

The second theme synthesised the need to support spousal caregivers through 

communication. In the first month following discharge home, a number of persons 

with stroke experienced difficulties carrying out their daily living activities, due to 

stroke-related disability. This contributed to a heightened feeling of frustration in 

their spousal caregiver, whose daily life was disrupted (Hodson et al., 2019). The 
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spousal caregiver also felt suffocated when she had to prioritise her spouse’s needs 

over her own. In a Robinson-Smith et al. (2015) study, nurses facilitated 

communication between persons with stroke and their spousal caregiver. The steps 

for communication included slowing down and taking the time to listen to one 

another, without the need to offer solutions. Despite the support service that was 

available, some spousal caregivers were hesitant about seeking assistance from 

healthcare professionals (Robinson-Smith et al., 2015).  

 

2.1.5 Mixed-methods synthesis  

When integrating findings from the study by Robinson-Smith et al. (2015), it was 

noted that the interventions improved couples’ ability to cope with living with 

stroke. This was evident as improvements in the outcome measures of stressor 

appraisal, coping, depression, and family functioning were reported. Similarly, 

qualitative findings reported that couples generally adapted well after a stroke. 

However, some spousal caregivers required more support, as they contemplated 

seeking help from healthcare professionals whenever necessary. As a result, these 

spousal caregivers suffered from the caregiving demands of caring for their spouse 

living with stroke. Furthermore, amongst spousal caregivers, there was no 

significant improvement in depression scores after participating in the 

psychoeducation. 

 

2.1.6 Research gaps  

This review provided updated information on the interventions available to support 

couples in coping after a stroke (Ramazanu & Chiang, 2019). Although limited 

research has been conducted on interventions targeting persons with stroke and their 
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spousal caregivers, the review found that it is necessary to support stroke couples 

as a dyadic unit of care.  

 

It is understood that some spousal caregivers suffer from the demands of daily 

caregiving at home. Unfortunately, some of them contemplate seeking timely 

support from healthcare professionals. Similarly, a recent study conducted in 

Sweden reported that spouses had experienced several challenges in their daily lives 

when providing informal care for their spouses, who had been diagnosed with a 

chronic disease (Eriksson et al., 2019).  Spousal caregivers’ physical and 

psychological health was increasingly affected due to the limited time they had for 

themselves. It is therefore of paramount importance to develop support initiatives 

that strengthen spousal caregivers’ resilience and their efficacy at home in the 

community (Roberts & Struckmeyer, 2018). The term ‘caregiver resilience’ refers 

to the utilisation of successful coping strategies by caregivers that shifts the 

caregiver burden perspective to a resilience perspective (Ross et al., 2003).  

 

In addition to caregiving burden and depressive symptoms, another study identified 

that spousal caregivers of persons with Alzheimer disease and Parkinson’s disease 

experienced difficulties around caregiving (Davis et al., 2011).  Spousal caregivers 

felt disappointed and tense within their marital relationship, and care decision 

conflicts within the relationship were apparent. Significant relationship stress  from 

caring for a spouse with chronic disease necessitates the need to develop couples-

based interventions that allow spousal caregivers to deal with the tensions related 

to caregiving, and care decision making conflicts (Davis  et al., 2011).    

 

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6800-7#auth-1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29424252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Struckmeyer%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=29424252
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davis%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=21531858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molloy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21531858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davis%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=21531858
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molloy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21531858
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Couples-based interventions for persons with chronic disease and their spousal 

caregivers are deemed promising, enabling them to cope effectively as a couple. 

The results of a randomised pilot trial on self-management intervention for head 

and neck cancer patients and their spousal caregivers also indicated that such an 

intervention empowered couples with the essential skills to coordinate and 

overcome the challenges of a cancer diagnosis together (Badr et al., 2019). This 

pilot intervention holds great promise for improving couples’ psychological 

functioning after cancer. In another study, a couples-based mind-body (CBMB) 

intervention was developed to minimise psychological and spiritual distress in 

persons with metastatic lung cancer and their spouses (Milbury et al., 2018). 

Likewise, preliminary evidence of CBMB intervention suggested that the couples-

based intervention enhanced the quality of life in both persons with cancer and their 

spouses (Milbury et al., 2018).  

 

Interestingly, overall there have been no stroke interventions developed in the Asian 

context in preparing couples for community life after a stroke. Therefore, 

preliminary studies are warranted to understand specific contextual factors that 

facilitate the delivery of a culturally sensitive intervention in Asia, prior to the 

design and implementation of any support intervention (Medical Research Council, 

2008). For instance, in Ghana, stroke is often perceived as a ‘ghost’ illness and 

people have no idea as to why a stroke would occur (Sanuade, 2018). It is therefore 

important to understand the cultural meanings of stroke, and beliefs about stroke 

recovery in couples of different ethnic communities. 

 

https://www.sciencedirect.com/topics/neuroscience/distress-syndrome
https://www.sciencedirect.com/topics/medicine-and-dentistry/lung-cancer
https://www.sciencedirect.com/science/article/pii/S0885392417306929#!
https://www.sciencedirect.com/science/article/pii/S0885392417306929#!
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2.2 Study aims, objectives, and hypotheses    

 

 

The ultimate aims of this study were to develop, evaluate the feasibility, and test 

the preliminary effects of an intervention to support post-stroke living and recovery 

in persons with stroke and their spousal caregivers. The study was systematically 

underpinned by the first two stages of the Medical Research Council (2008) 

framework in terms of a literature review and qualitative study.  

 

The study objectives are as follows:  

Objective 1: To systematically develop an intervention to support couples in their 

living and recovery after a stroke through conducting a literature review and 

qualitative study in Singapore.  

 

Objective 2: To evaluate the acceptability, feasibility and preliminary effects of an 

intervention supporting couples in living and post-stroke recovery, using an 

embedded mixed-methodology.   

 

Hypothesis: There are no statistically significant differences in dyadic coping, 

dyadic adjustment, and anxiety and depression variables in persons with stroke and 

their spousal caregivers who took part in the proposed intervention (T1- three weeks 

after the intervention) compared to pre-intervention (T0-baseline). 

 

2.3 Study significance  

Several studies in the literature noted that couples living with other chronic medical 

conditions coped better after participating in hospital-based interventions 
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developed by healthcare practitioners.  For instance, Stewart and colleagues (2001) 

designed a 12-week support group for couples whose spouse had been diagnosed 

with a first-time myocardial infarction. The group-based intervention yielded 

positive effects on couples’ coping and confidence, and on the strengthening of the 

marital relationship (Stewart et al., 2001). In another study, the Caring for Couples 

Coping with Cancer (4Cs) intervention was developed to support Chinese couples 

coping with a cancer diagnosis (Li et al., 2015). The intervention improved couples’ 

communication, coping, stress appraisal, and quality of life in hospital before the 

person with cancer was discharged to go home (Li et al., 2015). The development 

and implementation of a post-stroke intervention, which would form part of a 

routine nursing care plan, could help couples feel more confident in their ability to 

cope with the after-effects of stroke, even after the person who had the stroke is 

discharged from the hospital (Quinn et al., 2014). This is the first attempt for an 

intervention to be established and tested in a Singaporean context to support couples 

in post-stroke living and recovery.  In terms of study significance, it is anticipated 

that from Objective 1 of the study, the findings from the review (Ramazanu et al., 

2020a) and interpretive descriptive qualitative study (Ramazanu et al., 2020b) will 

provide direction and justification for the development of an intervention. 

Feasibility testing and preliminary results evaluation (Objective 2) is a vital step in 

methodological research, and it is the preparatory work that is usually skimped on 

(Campbell et al., 2000). The results of this scientific exercise will inform strategies 

to progressively refine the intervention, before embarking on a full-scale true 

experimental design study (Eldridge et al., 2004). 
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2.4 Operational definitions  

This section highlights the operational definitions of common terms used in this 

thesis.   

 

Couple 

In traditional terms, ‘couple’ denotes a husband or wife after a legal marriage. In 

this thesis, the terms ‘couple’, ‘spouse’, and ‘spousal caregiver’ are utilised 

interchangeably.  

 

Stroke recovery 

‘Stroke recovery’ refers to the gradual improvement of cognitive and physical 

function of persons with stroke (Palmer & Palmer, 2011, p. 15). The extent of stroke 

recovery differs from one individual to another. The Centers for Disease Control 

and Prevention (2018) have reported that although some persons make a full 

recovery from a stroke, others may suffer disabilities, such as paralysis, over the 

long term.  

 

Transition of care  

 

‘Transition of care’ refers to a set of actions implemented to facilitate a coordinated 

patient’ movement between healthcare locations and levels of care, promoting 

patients’ continuity of health and well-being (Olson et al., 2011). A patient’s 

journey in the healthcare system may involve care transitions from acute care to 

rehabilitation care and eventually home care (National Transitions of Care 

Coalition, 2016). It has also been highlighted that an effective care transition 

through healthcare services coordination is of paramount importance to prevent 
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unnecessary emotional suffering, for patients as well as for their caregivers (World 

Health Organisation, 2016).  
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CHAPTER THREE  

  

METHODOLOGY  

 

3.1 Methodology based on MRC framework in developing the 3H intervention 

The first two stages of the Medical Research Council (MRC, 2008) framework 

(Figure 1) were adopted to systematically guide the development (Section 4.2 of 

Chapter 4), feasibility testing, and preliminary results evaluation (Section 4.3 of 

Chapter 4) of the proposed intervention.  

 

Figure 1: Stages of MRC framework  

 

Source: Campbell et al. (2000) 

 

 

The MRC framework was selected to underpin the overall study, which aimed to 

develop the intervention programme for stroke couples, as the best research practice 

is to first develop healthcare interventions systematically, with the available 

existing evidence, selection of a suitable theory, and testing of interventional 

feasibility (Craig et al., 2008). A feasibility study evaluation of an adolescent-based 

sexual health intervention in rural Zimbabwe found that a classroom-based 

programme was infeasible due to the differences in cultural norms, teaching styles, 
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and teacher-student relationships within this context (Power et al., 2004). This study 

demonstrated the need for carefully planned feasibility studies comprised of process 

evaluations, prior to conducting large scale randomised controlled trials in the 

community (for example, this would also be the case in Singapore, which is multi-

cultural). Figure 2 illustrates a summary diagram on the flow of study stages for 

the development and implementation of the 3H intervention in this study.  

Figure 2: Summary diagram on the flow of study stages  
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3.2 Stage 1: Methods of an interpretive descriptive study in Singapore on 

facilitating recovery for couples after a stroke  

 

3.2.1 Study design 

To facilitate the understanding of clinical practices in terms of health, illness, and 

experiences in a healthcare context, an interpretive description was chosen (Hunt, 

2009; Sandelowski, 1986; Thorne et al., 1997). In previous studies (Forbes et al. 

2012; Stevenson et al., 2015), this study design has been used to uncover knowledge 

of factors that drive successful nursing practices. It is anticipated that the findings 

of this interpretive descriptive study can guide the development of a support 

intervention for persons with stroke and their spousal caregivers in Singapore.  The 

objectives of this study were to, (a) understand how persons with stroke and their 

spousal caregivers cope with stroke recovery; (b) explore the social and cultural 

factors hindering couples’ recovery post-stroke; (c) identify how nurses distinguish 

what supports and prevents couples’ recovery from stroke in the community; and 

(d) explore the meaning of stroke recovery from the perspective of couples and 

rehabilitation nurses. 

 

3.2.2 Sampling strategies and setting 

Study participants were recruited through purposive sampling to gather their rich, 

first-hand knowledge of the subject matter (Polit & Beck, 2010). An interpretive 

description can be performed with any sample size (Thorne et al., 1997). In most 

studies, the sample sizes vary from five to 30 participants (Thorne, 2008, p.94). 

Registered nurses, persons with stroke, and their spousal caregivers were recruited 

from a stroke rehabilitation hospital in Singapore for this study. 
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3.2.3 Inclusion and exclusion criteria 

Participants who fulfilled the following inclusion criteria were invited to take part 

in the study: (a) able to provide written consent and at least 21 years of age, (b) 

person with stroke had experienced either an ischaemic or haemorrhagic stroke 

episode, (c) spousal caregivers who self-identify as both a spouse and the primary 

family caregiver to the person with stroke, (d) registered nurses with experience 

working in the stroke rehabilitation ward, (e) able to communicate comfortably in 

English, and (f) persons with minor stroke (scores 1-4) using The National Institutes 

of Health Stroke Scale (NIHSS).  

 

Exclusion criteria included persons who had suffered a stroke who had cognitive 

impairment, scoring less than seven out of 10 using the Abbreviated 

Mental Test (AMT). In addition, persons with stroke with severe dysarthria, as 

assessed by a speech therapist assessment report, were excluded. This measure 

prevents the risk of persons with stroke becoming emotionally distressed during the 

interviews (Savage, 2006). 

 

3.2.4 Data collection 

Data collection commenced 1 June 2018 and ended 30 June 2018. Each interview 

ranged in duration from approximately 20 to 60 minutes. A semi-structured 

interview topic guide was utilised to facilitate how the interviews were conducted. 

Couples were asked the following open-ended questions during the interviews: (a) 

Would you like to share your story of how you experienced stroke, (b) What 

experiences stood out as challenging for you, (c) What experience was important in 
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stroke recovery when you were going to be discharged home, (d) What advice 

might you share with someone who is trying to cope after a stroke?  

 

Registered nurses who took part in the interview were asked the following 

questions: (a) What are your experiences of providing care for persons with stroke 

and their spousal caregivers in a ward setting, (b) What is a typical day for you like 

when caring for persons with stroke and their spousal caregivers, (c) What makes 

your work with stroke couples particularly challenging, (d) What facilitates your 

work with stroke couples, (e) What would be your advice to a newly registered 

community nurse who is caring for persons with stroke and their spouses?  

 

3.2.5 Data analysis 

Data analysis began with the independent coding of transcripts by the researcher 

(PhD candidate) and two supervisors in the study team.  NVivo 11 software (QSR 

International, 2014) was used to manage the codes and coding structure. The 

transcribed data was first grouped into codes based on Thorne’s (2008) interpretive 

description. Similar code patterns were categorised by relationships and 

associations. Theorisation occurred using an iterative reasoning process by focusing 

on how patterns of codes operated that shaped the structure of themes. As the 

themes provided a coherent structure of constructs, reconceptualisation occurred, 

hence, indicating the patterns and meanings of stroke recovery among couples 

living with stroke and registered nurses in the rehabilitation hospital (Thorne, 

2008).  
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Utilising the criteria as proposed by Tobin and Begley (2004), research rigour was 

determined in terms of credibility, dependability, reflexivity, and transferability. As 

study findings were scrutinised by the researcher and supervisors to address 

participants’ experiences, credibility was established. Credibility was also achieved 

using peer debriefing with the study supervisors, who had more than 18 years of 

combined experience and expertise in qualitative research methodology. To 

enhance dependability, during data analysis, the researcher and a supervisor were 

involved in the coding and recoding process. Consensus in the coding process was 

achieved with the verification of any discrepancies by seeking the expertise of the 

third research team member. The researcher who had collected data through 

qualitative interviews kept a reflexive diary. Reflections allowed the researcher to 

remain conscious of the dynamics of the interviewer-interviewee relationship, and 

the ways in which her role (as a nurse and researcher) shaped the conception of 

different knowledge. Finally, by considering the applicability of findings with the 

audit trail, as established from the above in a rehabilitation hospital context in 

Singapore, the transferability of the findings was ensured.  

 

3.2.6 Ethical approval  

Ethical approval was sought from two institutions. First, it was obtained from the 

Human Subjects Ethics Applications Review System of the Hong Kong Polytechnic 

University (reference number HSEARS20180205008). Next, it was obtained from 

the National Healthcare Group Domain Specific Review Board in Singapore 

(reference number 2018/00117). 
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3.3 Stage 2: 3H intervention methods of feasibility testing and preliminary 

outcomes evaluation  

 

3.3.1 Study design  

An embedded mixed-methods approach was subsequently adopted to test the 

feasibility and preliminary outcomes of the 3H intervention. An embedded design 

is a mixed-methods design, “in which one data set provides a supportive, secondary 

role in a study based primarily on the other data type” (Creswell et al., 2003, p. 67).  

Such an approach mixes a quantitative design with a qualitative design, with the 

latter being embedded within the former (Caracelli & Greene, 1993; Creswell et al., 

2003). A single set of either quantitative or qualitative data may not be sufficient to 

answer all of the research questions raised in a study. The key strength of an 

embedded mixed-methods design is that it allows different research questions to be 

answered. One challenge in using a mixed-methods approach is that it can be 

difficult to integrate the quantitative and qualitative datasets to answer different 

research questions (Creswell et al., 2003). However, unlike the mixed-methods 

approach for data triangulation, in an embedded design there is no need to achieve 

a convergence of quantitative and qualitative data. Creswell and colleagues (2003) 

emphasised that researchers can report the results of quantitative and qualitative 

analyses separately in their reports.  

 

The 3H (Head, Heart, and Hands) intervention, so developed, was first tested for 

acceptability and recruitment feasibility by the quantitative assessment of study 

participant recruitment, retention, and attrition rates. The preliminary outcomes of 

this intervention were evaluated through a pre- and post-test quasi-experimental 

design with no control group. Like the RCT, a quasi-experimental study tested the 
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casual hypotheses (United Nations Children’s Fund / UNICEF, 2014). A limitation 

of the single-group pre- and post-test quasi-experimental design is the possible 

threat to the study’s internal validity, where the pre-test may increase participant 

sensitivity to the intervention and later influence their post-test performance (Harris 

et al., 2006).  Despite the limitation, Harris et al. (2006) asserted that a pre- and 

post-test quasi-experimental design with no control group is a commonly applied 

study design in healthcare research. In this study, a single pre-test measurement was 

taken (T0), followed by an intervention (X), and then a post-test measurement (T1).  

 

Following the quasi-experimental study, interpretive descriptive qualitative 

interviews were conducted to evaluate the feasibility of the 3H intervention. The 

eight domains for feasibility testing include acceptability, demand, implementation, 

practicality, adaptation, integration, expansion, and limited efficacy (Bowen et al., 

2009, p. 453). It is an inductive qualitative methodological design that moves 

beyond description to uncover possible “associations, relationships and patterns 

within the phenomenon” (Thorne, 2008, p. 50). In this study, we focused on 

recognising potential associations and relationships between the experiences of 

couples living with stroke after taking part in a 3H intervention, and the subsequent 

perceived effects on their ability to cope after a stroke. Through this method, we 

discovered how different contextual factors could affect the ways in which couples 

living with stroke respond and cope with stroke. Semi-structured interviews were 

conducted with persons with stroke and their spousal caregivers in order to collect 

data on their experience of participating in the 3H intervention (Hsieh & Shannon, 

2005). 
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3.3.2 Study setting 

 

A rehabilitation hospital in Singapore comprised of inpatient stroke rehabilitation 

wards was selected as the study setting for participant recruitment. Ethical approval 

from the hospital, and permission was sought from the Nursing Director and 

Nursing Manager of the related ward prior to implementing the 3H intervention.  

 

3.3.3 Inclusion and exclusion criteria 

 

The criteria for participant inclusion were, (a) adult couples (aged >21 years old); 

(b) person with stroke who had a medical diagnosis of either ischaemic or 

haemorrhagic stroke; (c) both the person with stroke and their spousal caregiver 

agreed to take part in the study, (d) spoke fluent English, and (e) persons with minor 

stroke (scores 1-4) using NIHSS scale. Persons with stroke with severe cognitive 

impairment, and / or severe dysarthria were excluded from the study. An 

Abbreviated Mental Test (AMT) score of less than seven out of 10 (Hodkinson, 

2012), and a speech therapist’s assessment report of dysarthria were used to screen 

out ineligible participants. 

 

 

3.3.4 Sample size 

 

Study participants were recruited by convenience sampling (Polit & Beck, 2010). 

They were selected based on their availability to participate in the study. As a rule 

of thumb, 12 participants per group is sufficient for a feasibility or pilot study 

(Julious, 2005). Taking into consideration a participation refusal rate of 

approximately 20%, a total of 32 couples was approached and recruited for study 
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participation. Of these 32 couples, seven persons with stroke and seven spousal 

caregivers were purposively chosen to share their experiences of participating in 

the 3H intervention. Creswell (1998) recommended that five to 25 participants be 

interviewed to achieve data saturation.  

 

 

3.3.5 Data collection  

 

The 3H intervention programme, so developed, was tailored to the duration of a 

rehabilitation hospital stay by a typical person who had had a stroke. A mixed-

methods pilot study found that the total dosage of six sessions was appropriate 

(Robinson-Smith et al., 2015). For this study, a total of six sessions was carried out 

over a period of three weeks in the ward. The intervention was conducted face-to-

face in groups (sessions 1, 2, 4, and 6),  and in individual dyadic sessions (sessions 

3 and 5) (Appendix I). The duration of each intervention session was approximately 

one hour, as informed by the results of previous intervention studies for couples 

living with stroke, which have ranged from 60 to 70 minutes (Clark et al., 2003; 

Ostwald et al., 2014).  The 3H intervention was conducted by the researcher, who 

has worked as a registered nurse in stroke settings for six years.  

 

For participants who met the study eligibility, the researcher explained the 3H 

intervention using an information sheet (Appendix II) and invited them to 

participate. Written consent was then sought from both persons with stroke and their 

spousal caregivers (Appendix III). Prior to the implementation of the 3H 

intervention, participants were required to complete a set of baseline questionnaires 
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(T0). Thereafter, persons with stroke and their spousal caregivers took part in the 

3H intervention for three weeks. The researcher had prepared slides to guide the 

delivery of each intervention sessions that comprise of ‘heart’, ‘heart’ and ‘hands’ 

components. In addition, as for skills training ‘hands component’, participants were 

gathered in circles to observe mobility transfers of person with stroke. At the end 

of the sessions, participants  redemonstrated the skills they had learnt. In sessions 3 

and 5 that involve shared-decision making ‘heart component’, couples spoke about 

their social support after a stroke diagnosis and ways they could strengthen their 

marital relationship, utilizing the guidelines of shared-decision making (as shown 

in Appendix XII). During the intervention sessions, the researcher encouraged 

participants to share their stroke coping experiences, their challenges and ways they 

had overcome their challenges as a couple with other participants.  

 

Three weeks after participating in the 3H intervention, participants completed the 

post-intervention questionnaire (T1). Each couple was given 3H intervention bags 

comprised of (a) stroke management brochures, and (b) a stress ball (Appendix IV). 

Participants were strongly encouraged to attend other groups’ sessions if their 

scheduled session had clashed with other scheduled activities. The researcher made 

telephone calls to remind the participants about attending the 3H intervention 

sessions. A flowchart of the data collection process is illustrated in Figure 3. 
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Figure 3: A flowchart of the data collection process  

As a component of the embedded mixed-methods design, qualitative interviews 

were conducted to explore the experiences of couples after their participation in the 

3H intervention and to evaluate intervention feasibility. A semi-structured 

interview guide was developed to facilitate individual interviews with participants 

(Appendix V). The guide was developed based on the Kallio et al. (2016) 

framework, which includes: (a) identifying the prerequisites for using semi-

structured interviews; (b) formulating a preliminary semi-structured interview 
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guide; (c) pilot testing the guide; and (d) presenting the complete set of guidelines 

to use. The interview guide was initially pilot tested with the first three interviews. 

Since no revisions of the interview guide were required and the interviews were of 

high quality, providing significant information about the research topic, the pilot 

interviews were included in the data analysis. Each face-to-face semi-structured 

interview was conducted for an estimated duration of 20-50 minutes. All of the 

interviews were audio-recorded and transcribed verbatim for data analysis.  

 

3.3.6 Treatment fidelity  

 

Treatment fidelity refers to putting procedures in place to ensure that the researcher 

delivers the intervention as intended (Prowse & Nagel, 2015). Several methods 

were adopted to scrutinise the fidelity of the 3H intervention.  To facilitate the 

intervention’s standardised training, a 3H intervention manual was developed to 

deliver the intervention according to a detailed protocol (Karas & Planki, 2016). 

The researcher enrolled in, studied, and was certified as a Mental Health 

Ambassador by The Hong Kong Polytechnic University, Office of Counselling and 

Wellness during the 3H intervention implementation. With training as a Mental 

Health Ambassador, the researcher was able to better guide participants on how to 

handle negative emotions and deal with post-stroke stress effectively (The Hong 

Kong Polytechnic University, 2013). Nurse manager of the rehabilitation hospital 

monitored if the 3H intervention was delivered in a similar fashion for every session 

according to the intervention protocol. The researcher followed the manual in 

conducting the intervention, and there was consistency in the delivery of 3H as there 

was not another person who conducted the 3H in this study. 
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3.3.7 Measurements  

 

The primary outcome measure determined the intervention’s acceptability and 

recruitment feasibility based on participant recruitment, as well as study retention 

and attrition rates.  The secondary outcome measure evaluated the preliminary 

effects of the 3H intervention based on (a) anxiety and depression levels, (b) dyadic 

coping, and (c) dyadic adjustment pre-intervention (T0) and post-intervention (T1), 

in the third week after persons with stroke and their spousal caregivers had 

participated in the 3H intervention.  

 

Recruitment acceptability and feasibility   

 

The primary outcome measure focused on assessing the acceptability and feasibility 

of the 3H intervention recruitment of persons with stroke and their spousal 

caregivers. Acceptability is defined as, “the multi-faceted construct that reflects the 

extent to which people delivering or receiving the healthcare intervention consider 

it to be appropriate” (Sekhon et al., 2017, p.8).  Sekhon and colleagues (2017) 

emphasized that acceptability is the key consideration in the design, implementation, 

and evaluation of complex interventions in healthcare.  

 

If an intervention is deemed acceptable, persons with a chronic health condition and 

their caregivers are more likely to participate and derive benefits from improved 

clinical outcomes (Fisher et al., 2006; Hommel et al., 2013). However, if research 

participants do not consider the intervention to be acceptable, it may not be 

delivered as intended by the researcher, thereby impacting the intervention’s overall 

effectiveness (Borrelli et al., 2005; Proctor et al., 2009). The 3H intervention’s 
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acceptability and recruitment feasibility was determined by calculating recruitment, 

and study participant retention and attrition rates (Lavoie et al., 2018). The reasons 

for 3H intervention participant attrition were identified and documented.   

 

Study instruments 

 

The following instruments were used in the study: (1) sociodemographic sheet, 

which is used to collect information on participants’ gender, age, employment status, 

educational qualifications, and ethnicity; (2) dyadic coping inventory; (3) revised 

dyadic adjustment scale; and (4) the Hospital Anxiety and Depression Scale 

(Appendix VI).  

The same set of study instruments was utilised to collect data at two time points, T0 

(baseline) and T1 (three weeks post-intervention).  

 

Dyadic coping inventory (DCI) is a 37-item questionnaire that measures couples’ 

stress communication and coping (Meier et al., 2011). The DCI Cronbach’s alpha 

(reliability) is .92 (Bodemann et al., 2006). The DCI internal consistency for 

persons with stroke is .883 and for spouses is .883 (Robinson-Smith et al., 2015), 

which is consistent for both parties.  

 

The revised dyadic adjustment scale (RDAS) includes 14 items and is a self-

reported questionnaire (Busby et al., 1995).  It measures couples’ relationships 

within three main categories of consensus: decision making, satisfaction in the 

relationship related to stability and conflict regulation, and cohesion as seen through 

activities and discussion. The RDAS has a Cronbach’s alpha score of .90 (Crane et 

al., 2000).  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lavoie%20P%5BAuthor%5D&cauthor=true&cauthor_uid=30386630
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The Hospital Anxiety and Depression Scale (HADS) is a validated and widely used 

self-reported tool that measures self-perceived levels of depression and anxiety 

(Meier et al., 2011). Cronbach’s alpha scores are .93 for the anxiety subscale, 

and .90 for the depression subscale (Herrmann, 1997). 

 

3.3.8 Data analysis 

 

Participant demographic data, as well as recruitment acceptability and feasibility, 

based on recruitment, retention, and attrition rates, were analysed with descriptive 

statistics. The data analysis for evaluating the 3H intervention preliminary 

outcomes and effects was conducted using inferential statistics by generalised 

estimating equations (GEE). As for the qualitative component, interview transcripts 

were analysed using conventional content analysis (Hsieh & Shannon, 2005). 

 

Descriptive statistics 

 

Descriptive statistics were generated to summarise the demographic characteristics 

of study participants based on age, class, gender, ethnicity, employment, and 

education. Similarly, descriptive statistics were utilised to tabulate participant 

recruitment, retention, and attrition rates in the 3H intervention.  

 

Participant responses before and after the 3H intervention, assessing how they had 

adapted after a stroke in the family, were based on the Hospital Anxiety and 

Depression Scale (HADS), Revised Dyadic Adjustment Scale (DAS), and Dyadic 

Coping Inventory (DCI). Descriptively, all responses from the scales were scored 

and expressed as percentages, based on the total possible score for each item on the 

HADS, DAS, and DCI assessment tools. The quantified data were then tested for 
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normality using the Shapiro-Wilk test (found to be non-normally distributed and 

null hypothesis is rejected). Therefore, subgroup analyses with Mann-Whitney test 

for independent samples were conducted to determine any statistically significant 

differences between the responses of persons with stroke and their spousal 

caregivers, whereas the Wilcoxon Test was used to compare couples’ responses 

before and after the intervention.  

 

Generalised Estimating Equations (GEE) 

 

The GEE approach was employed to model the 3H intervention’s effects on the 

adaptation of persons with stroke and their spousal caregivers using the Statistical 

Package for Social Scientists (SPSS v.20) (IBM Support, 2020). Aggregate scores 

for the adaptation mechanisms based on the assessment tools were created as 

dependent variables (Table 1).  

 

Table 1 Summarised scores from the adaptation assessment tools 

SCALE Description 

DAS-1 Dyadic Adjustment Scale (Consensus) 

DAS-2 Dyadic Adjustment Scale (Satisfaction) 

DAS-3 Dyadic Adjustment Scale (Cohesion) 

HADS-1 Hospital Anxiety and Depression Scale (Anxiety) 

HADS-2 Hospital Anxiety and Depression Scale (Depression) 

DCI-1 Questions 1 to 4 (Outgoing stress communication) 

DCI-2 Questions 5 to 15 (Incoming stress-coping behaviour) 

DCI-3 Questions 16 to 19 (Incoming stress communication) 

DCI-4 Questions 20 to 30 (Outgoing stress-coping behaviour) 

DCI-5 Questions 31 to 35 (Couples’ stress-coping mechanism) 

DCI-6 Questions 36 to 37 (Satisfaction with coping mechanism) 
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Scores from the scales had different variances pre- and post-test, therefore the 

unstructured covariance/correlation matrix was selected for the model. Age range, 

educational qualifications, ethnicity, gender, and employment status were treated 

as covariates in the model and not factors, because they did not exert a significant 

influence on the scores at either T0 or T1 (this was verified after running several 

iterations of the model). Time (as a function of the intervention) and participant 

identity, as either persons with stroke or spousal caregivers, were the only 

significant variables treated as factors in the model. Missing data were treated as 

‘no response’ and included for analysis in the model. The analysis was therefore 

founded on the intention-to-treat principle (ITT). Selection of the best model after 

the iterations were run was based on the Quasi-Likelihood under the Independence 

Model Criterion (QIC) and its counterpart, the Corrected Quasi-Likelihood under 

the Independence Model Criterion (QICC), wherein the model with the smallest 

QIC was selected. Figure 3 presents the steps followed in SPSS for building the 

model using the GEE approach.  
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Figure 4: Steps followed in SPSS for building the model using the GEE approach 

After calibrating the ideal model for the GEE approach, the intervention’s effects 

on couples’ adaptation were analysed. The following questions were addressed by 

results from the model: 

a. How much of an improvement in different aspects of the couple’s adaptation 

was a direct result of the 3H intervention? 

b. Is there a significant difference in the response of couples to the intervention 

based on whether they are persons with stroke or spousal caregivers? 

 

Tab 1, Repeated

•Subject variables: ID

•Within-subject variables: Time

•Working Correlation Matrix: Unstructured

Tab 2, Type of Model

•Scale Response: Select 
'Linear'

Tab 3, Response

•Select variable from the 'Variables' pane.

•Add selected variable as 'Dependent variable'.

Tab 4, Predictors

•Factors: 'Time' and 'Spouse or Patient'.

•Covariates: 'Age range', Educational
qualification, Race, Gender, Employment
status.

Tab 5 and 6, Model and 
Estimation

•Model: Add as main effects 
the Factors selected as 
predictors in Tab 4.

•Estimation: Maximum 
Likelihood Estimate.Tabs 7 and 8, Statistics and EM 

Means

•Statistics: Parameter estimates, and all 
relevant statistics. 

•Estimated means: Include all.

GEE dialogue box, OK

•Click Ok for output
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Further subgroup analyses to evaluate the 3H intervention’s effects on couples’ 

adaptation were guided by the overall hypothesis that “couples who took part in the 

3H intervention will adapt better with stroke situation in the family at three weeks 

after the intervention (T1)”. The non-parametric Wilcoxon test was carried out to 

test this hypothesis, wherein a significance value (p) of less than 0.05 indicates 

“there are statistically significant differences in adaptation responses of participants 

before and after the intervention”.   

 

Conventional content analysis 

 

A total of 14 interviews was conducted and included in the analysis. No new data 

were generated in the final three interviews, thereby reflecting data saturation on 

the participants’ experiences of participating in the 3H intervention. In this study, a 

conventional content analysis was conducted (Hsieh & Shannon, 2005), in which 

the use of preconceived categories was avoided, and the categories were instead 

allowed to emerge from the data (Kondracki & Wellman, 2002). A conventional 

content analysis is also described as inductive category development (Mayring, 

2000), where researchers immerse themselves in the data to synthesise new insights 

on the topic (Kondracki & Wellman, 2002).  

 

Audio recordings were transcribed verbatim by the interviewer (the researcher) 

using NVivo 10 software (QSR International, 2014), while a supervisor double-

checked the data transcripts. To familiarise themselves with the transcripts and gain 

an in-depth understanding of the content, both the researcher and study supervisors 

read all 14 transcripts several times. They independently coded extracts from all of 

the interviews, and then conducted several meetings to discuss and reach a 
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consensus on the codes. Based on the codes, they developed an initial concept map. 

The themes that emerged were further reviewed and discussed until an agreement 

was reached.  

 

Establishing methodological rigour  

 

The qualitative study’s rigour and trustworthiness was assured by adhering to the 

following four criteria: credibility, dependability, confirmability, and transferability 

(Polit, & Beck, 2014). The researcher and study supervisors have expertise in 

conducting qualitative studies. They also have clinical experience in caring for 

persons with long-term chronic diseases, thereby giving them credibility in 

managing and analysing qualitative data. The researcher is a registered nurse with 

six years of clinical experience in managing care for persons with stroke and their 

family caregivers. The same interviewer carried out all 14 interviews to ensure the 

study’s confirmability and dependability. Meetings that were held with all 

supervisors during the data collection and analysis phases improved the study’s 

dependability, as the results were verified in the process of reaching a consensus. 

The researcher constantly reflected on her dual roles as a registered nurse and 

interviewer, and recorded her thoughts in a reflexive diary. To allow the results to 

be transferable, detailed information on the context, participants, and data collection 

procedures were included in terms of an audit trail through the use of NVivo, which 

aided the data analysis (Marshall & Rossman, 1999).  

 

3.3.9 Ethical considerations and budget 

 

Ethical approval for the study was obtained through the Human 

Subjects Ethics Application Review System of the Hong Kong Polytechnic 
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University (HSEARS20190104005) (Appendix VII), and NHG Domain Specific 

Review Board (2018/00117) of Singapore (Appendix VIII). This study conforms to 

the World Medical Association Declaration of Helsinki ethical principles for 

conducting medical research (World Health Organization, 2001).  

 

In line with the principles of autonomy and non-maleficence, the participants were 

given assurances that they had the right to voluntarily participate in the study 

without coercion (Polit & Beck, 2010). They were informed ahead of time that there 

would be no impact on their receipt of services if they declined to participate in the 

study or withdrew from participation. To ensure confidentiality, participant 

identities were only known to the interviewer. In all of the questionnaires and 

transcripts, the participants’ names were replaced with serial numbers. They were 

identified with serial numbers ranging from “P1 to P32”. None experienced distress 

during the course of the 3H intervention.  For security purposes, all data were stored 

in a password-protected computer. Apart from the researcher and supervisors, no 

one had access to the research data. After study completion, all hard and electronic 

copies of the study materials and data were to be stored for at least six years, in 

accordance with NHG Domain Specific Review Board (DSRB) regulations 

(National Healthcare Group, 2018).  

 

The 3H intervention costs HKD 4,572 (Appendix IX). This covers the cost of 

producing the 3H intervention bags. Educational materials, such as brochures 

related to stroke management, and stress balls were provided by the rehabilitation 

hospital.  
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                            CHAPTER FOUR  

  

                             RESULTS  

  

4.1 Interpretive descriptive study in Singapore on facilitating couples’ 

recovery after a stroke that aided development of the 3H intervention 

4.1.1 Participant characteristics 

In total, 17 participants (five persons with stroke, four spousal caregivers, and eight 

registered nurses) were interviewed. The mean age of persons with stroke was 51.4 

years, and 50.8 years for spousal caregivers, while the mean of their marriages was 

19.5 years. As for the rehabilitation nurses, the mean of their clinical working 

experience was 4.9 years.  

4.1.2 Theme 1: Diverse meanings of stroke recovery  

The primary theme identified was the diverse meanings of stroke recovery for 

couples and nurses. The diverse meanings of stroke recovery were due to the 

differences in values that heightened values misalignments between persons with 

stroke, spousal caregivers, and rehabilitation nurses. The study found that a lack of 

conversation on care decisions between nurses, persons with stroke, and their 

spousal caregivers affected nurses’ care coordination for persons with stroke and 

their spousal caregivers. Consequently, recovery from a stroke was not optimised 

for persons with stroke:  

There are some family caregivers who refuse to take part in caregiver 

training. They feel that while the patient is in hospital, the nurses have to 

care for the patient’s every need, and that they are paying for us, so they 

refuse to learn… (Nurse 3)  
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In particular, spousal caregivers felt uncertain about the extent to which persons 

with stroke would recover. Therefore, most spousal caregivers resumed work to 

support their family financially, which in turn conflicted with their interest in caring 

for the person with stroke at home:  

I think it is very difficult… It is so hard for me to manage alone. I need to 

pay all the bills. (Spousal caregiver 3)  

 

As spouses resumed working, most persons with stroke relied on their peers for 

emotional support in the hospital setting and at home upon discharge: 

… During my hospitalisation, I made friends with a group of patients there. 

Even after discharge, we get together and talk… My wife is working and 

doesn’t help me much. (Person with stroke 3) 

 

On the other hand, Muslim persons with stroke believed that they had had a stroke 

as a consequence of God’s will and plans. They turned to spiritual coping and 

accepted their stroke diagnosis as being chosen by God:  

… When God chooses you, you are the only selected one. God tests you for 

no formal reason. Whatever a stroke patient has to go through, the hassles 

of life after a stroke, just take it as a gift from God. (Person with stroke 4) 

 

Muslim spousal caregivers also believed that their spouse’s stroke was a way of 

“cleansing past sins”:  
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… Sometimes in Islam the way is that, you know why you get a sickness? It 

is because God loves you. It is God’s way of cleaning up all of your sins. 

(Spousal caregiver 2) 

 

4.1.3 Theme 2: Challenges in nursing responsibilities that hindered persons 

with stroke recovery 

There were three subthemes identified in the clinical setting that further hindered 

the recovery of persons with stroke. First, language barriers were observed. Nurses 

and couples could not always understand or communicate in each other’s 

languages. Nurses faced difficulties in providing adequate education for couples 

before their discharge home:  

I think we have problems with language barriers, since most older stroke 

patients and caregivers speak their native languages … we are not used to 

speaking their languages, such as Hokkien and Mandarin.  If they cannot 

understand, we need an interpreter, and we use another staff member to 

interpret for us. (Nurse 2)  

 

Second, nurses felt that a heavy clinical workload and staffing shortages may have 

hindered the optimal recovery of persons with stroke. Nurses found it challenging 

to juggle between daily routine nursing tasks, and providing sufficient support to 

couples dealing with stroke in the hospital:  

One staff nurse is in charge of 17 patients, making the workload even 

heavier. (Nurse 8) 
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Third, nurses were uncertain on how to strategically develop a care plan to meet the 

educational needs of working spouses. Nurses had discussed plans to involve both 

persons with stroke and their spousal caregivers in rehabilitation activities. 

However, initiatives on encouraging couples to cope together after a stroke were 

generally scarce:  

… some spousal caregivers are available in the morning, while others are 

available in the evening. So, when we conduct bedside education in the 

morning, we will miss those who can only come at night. (Nurse 2) 

 

4.1.4 Essential implications out of the above qualitative study to refine the idea 

of 3H intervention 

The study findings identified that the influence of cultural and religious beliefs 

associated with stroke may affect stroke recovery expectations. Similarly, another 

study reported that 59% of Indian Muslim stroke caregivers in Africa believed that 

a stroke occurred due to God’s will, and no one is in a position to question God’s 

plans (Bham & Ross, 2005). Hence, further education on stroke diagnosis and 

management is required for persons with stroke and their spousal caregivers. 

Study findings also highlighted that the meanings of stroke are diverse, as seen by 

persons with stroke, spousal caregivers, and nurses. Furthermore, the 

responsibilities of nurses in facilitating the recovery of persons with stroke are 

challenging. Nurses found that care coordination for persons with stroke and their 

spousal caregivers was hindered due to a lack of conversation on care decisions. 

Shared decision making after a stroke is an evolving approach to facilitate care 

decision making amongst healthcare providers, patients, and their family caregivers 

(Visvanathan et al., 2017).  While a systematic review has observed marital chaos 
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in couples  as a result of stroke, (Anderson & Keating, 2017), there remains a dearth 

of research involving coordinated, shared decision making on care to facilitate the 

recovery of persons with stroke. Instead, the literature has mainly focused on the 

treatment decisions of oral anticoagulant use to prevent stroke (Eckman et al., 2015; 

Ferguson & Hendriks, 2017; Kaiser et al., 2015; Visvanathan et al., 2017). 

According to Armstrong, Shulman, Vandigo, & Mullins (2016), shared decision-

making refers to a collaboration between healthcare providers, patients, and family 

caregivers that takes their preferences and values in recovering from a health 

condition into account. A systematic review on shared decision-making indicated 

that it led to better health outcomes, as patients had improved knowledge about their 

clinical condition, and enhanced trust in healthcare professionals (Shay & Lafata, 

2015). Armstrong (2017) emphasised that shared decision-making enables patients 

and their caregivers to select the best care options available, based on their values 

and individual care preferences.  

As shared decision-making promotes overall health awareness in patients and their 

caregivers (Deber, 1996; Saint-Germaine & Longman, 1993), the researcher asserts 

its need to be extended in Asia. In Singapore, training of rehabilitation nurses on 

how to conduct shared decision-making sessions and education may facilitate better 

support for persons with stroke and their spousal caregivers. A literature review by 

Olson & Juengst (2019) indicated that after a stroke, mechanisms to enhance 

transition of care from hospital to home include, (a) hospital-initiated support, (b) 

education for patient and family, (c) community-based support, and (d) 

management of chronic diseases. Palmer & Palmer (2011) also suggested key 

educational training components for couples living with stroke. These include, (a) 



49 

 

setting the stage for life post-stroke, (b) ways in which stroke affects marriage and 

persons with stroke, shared decision-making about social support, (d) balancing the 

roles of the person living with stroke and their spousal caregiver, and (e) strategies 

for rebuilding a marriage after a stroke. It is of utmost priority for rehabilitation 

nurses in Singapore to facilitate care decision-making for couples, to ensure the 

smooth operation of these mechanisms in the transition of care from hospital to 

home for stroke recovery. 

The 3H intervention empowers shared-decision making through Armstrong (2017) 

guidelines that emphasise the engagement of persons with stroke and their family 

caregivers coping after a stroke, as illustrated in Appendix XII.  Insights into 

beginning the theorisation of a suitable intervention for couples living with stroke 

in a Singaporean context were introduced for further study, incorporating shared 

decision-making as an interventional component.  

 

4.2 Development of the 3H (Head, Heart, Hands) intervention 

Based on the findings of a literature review (Ramazanu & Chiang, 2019) and 

qualitative study (Ramazanu et al., 2020b), a novel intervention to support persons 

with stroke and their spousal caregivers was systematically developed in Singapore. 

The researcher coined the intervention 3H (Head, Heart, and Hands). As 

underpinned by previous literature (Clark et al., 2003; Ostwald et al., 2014; 

Ramazanu et al., 2020b; Robinson-Smith et al., 2015), the 3H intervention 

comprised multicomponent strategies of stroke, including informational support 

(“head”), shared decision-making (“heart”), and skills training (“hands”). A logo of 

the intervention has been designed. It depicts the holistic concept of Head, Heart, 

http://journals.sagepub.com/author/Clark%2C+Michael+S
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and Hands (3H) in support of couples living with stroke (Figure 5). The design was 

carefully conceptualised after discussions with members of the study team. 

 

 

 

 

 

 

 

 

 

 

Figure 5: Design of Head, Heart, and Hands (3H) intervention logo  

 

The informational support (Head) component of the 3H intervention was developed 

based in part on a book entitled, “When your spouse has a stroke: caring for your 

partner, yourself and your relationship” (Palmer & Palmer, 2011). Permission was 

granted from the authors to utilise the contents of the book. The concept and 

component of shared decision-making (Heart) was included to allow couples to 

discuss their decisions on social support (Armstrong, 2017). The steps in shared 

decision-making are comprised of: (a) the engagement of couples living with stroke, 

(b) a discussion of care decisions, (c) an assessment of the values of the persons 

with stroke and their spousal caregivers, and (d) the making of care decisions 

together (Armstrong, 2017). The component on skills training (Hands) focused on 

blood pressure monitoring, fall prevention, safe lifting, safe feeding, and the 

administration of medications (Singapore National Stroke Association, 2018; 
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Stroke Association, 2015, Tsur & Segal, 2010). An outline of the 3H intervention 

protocol is provided in Appendix I.  

 

4.2.1 Identifying theory 

In addition to the evidence discovered from the literature review and qualitative 

study that informs the development of 3H intervention, the intervention is 

theoretically and systematically underpinned by the double ABCX model of family 

stress and adaptation (Lavee et al., 1985). The model explained how families 

recover and adapt from a crisis (McCubbin, & Patterson, 1982), which was verified 

using structural equation modeling (Lavee et al., 1985). A metasynthesis of 

qualitative studies was also performed to investigate the application of the double 

ABCX model to determine how family members of persons with stroke adapted to 

a life after a stroke (Hesamzadeh et al., 2015). The elements of this model have 

been found relevant and applicable to evaluating the post-stroke life adaptation of 

family caregivers.  

 

The key constructs of the double ABCX model consists of event (aA), adaptive 

resources (bB), perception (cC), and adaptation of stroke couples (xX). Figure 6 

depicts the modelling process and outcomes of the double ABCX model to 

systematically underpin the 3H intervention.  
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Figure 6: Modelling process and outcomes of the double ABCX model  

 

Event (aA) 

The double ABCX model (Lavee et al., 1985) predicts that after a stroke crisis, there 

would be a cumulative effect of stressors and strains on couples. Therefore, there is 

a need to facilitate stroke recovery through the proposed 3H intervention, which 

seeks to increase couples’ adaptive resources, improve their perceptions of the 

stroke situation, and improve their adaptation to the stroke crisis in the family.  

 

Adaptive resources (bB) 

Adaptive resources refer to “the resources that are developed to strengthen the 

response of families to demands by a health crisis” (Lavee et al., 1985, p. 812). In 

this study, adaptive resources include the components of information support, skills 

training, and shared decision-making. These resources mediate between the 

growing demands that follow stroke event, thereby improving the ability of couples 

living with stroke to adapt. 
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Perception (cC) 

Perception refers to a “family’s general orientation to the overall circumstances of 

a crisis” (Lavee et al., 1985, p. 813). From the perspective of the 3H intervention, 

it indicates the couple’s sense of acceptance of the crisis and their understanding 

after a stroke in the family. In addition to informational support, and shared 

decision-making and skills training, the 3H intervention group sessions (sessions 1, 

2, 4, and 6) and individual dyadic sessions (sessions 5 and 6) facilitate participant 

interactions and discussions. Through their interactions and discussions on issues 

pertaining to stroke, participants will have a better sense of understanding and 

acceptance towards stroke in the family.  

 

Adaptation of couples living with stroke (xX)  

Through participation in the 3H intervention, it is predicted that couples’ ability to 

cope would improve, therefore enhancing their adaptation to the post-stroke 

situation. There are two types of adaptation: maladaptation and bonadaptation.  

 

Maladaptation is defined as “the negative end of the continuum, where there is a 

continuous imbalance between the piling up of demands and the stroke couples’ 

capabilities of meeting those demands” (Lavee et al., 1985, p. 813). Consequently, 

maladaptation affects the physical and psychological health of couples living with 

stroke. In contrast, bonadaptation is the positive end of the continuum, where a 

balance is achieved in the functioning of couples living with stroke, with minimal 

discrepancies between the piled-up demands and the couple’s adaptation 

capabilities. The 3H intervention study outcome measures include, (a) hospital 

anxiety and depression (Herrmann, 1997), (b) revised dyadic adjustment (Busby, 
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Christensen, Crane & Larson, 1995; Crane et al., 2000), and (c) dyadic coping 

(Meier et al., 2011).  

 

4.3 3H intervention feasibility and preliminary outcomes evaluation  

 

4.3.1 Study participant characteristics  

A total of five rounds of the 3H intervention was conducted by the researcher. 

Overall, 70 participants (35 couples) were approached. Out of this total, 64 

participants (32 couples) were successfully recruited in the intervention, for a 

recruitment rate of 91.4%. Six participants declined to participate. The reasons 

were, (a) spousal caregivers were busy working (n=3), and (b) persons with stroke 

were unwilling to participate in the 3H intervention (n=3).  Table 2 depicts the 

sociodemographic data of persons with stroke and their spousal caregivers who 

were included in the intervention.  

 

Table 2 Sociodemographic data of persons with stroke and their spouses  

  Spouses (n = 32)   Patients (n = 32) 

  Count (n) Proportion (%)   Count (n) Proportion (%) 

Age range       

40 – 49 1 3  1 3 

50 – 59 4 13  8 25 

60 – 69 18 56  14 44 

70 – 79 6 19  5 16 

80+ 3 9  4 13 

Gender       

Male 22 69  10 31 

Female 10 31  22 69 

Ethnicity      

Chinese 15 47  14 44 

Indian 11 34  12 38 

Malay 6 19  6 19 

Employment       

Full-time 7 22  8 25 

Part-time 2 6  5 16 
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Retired 21 66  16 50 

Unemployed 2 6  3 9 

Education       

Primary 17 53  17 53 

Secondary 7 22  11 34 

Tertiary 6 19  3 9 

No education 2 6   1 3 

 

 

4.3.2 Participant acceptability, recruitment, retention, and attrition rates  

 

The 3H intervention participants found the programme to be acceptable. A key 

lesson learnt is that all of the recruited persons with stroke and their spousal 

caregivers were interested in participating in the 3H intervention, to learn about 

how they could cope with the aftermath of a stroke.  At post-test (T1), 54 

participants (84.4%) remained and completed the intervention. There was an 

attrition rate of 10 participants (15.6%) throughout the study. Nine were spousal 

caregivers. The researcher tried various ways to retain all 64 participants until the 

end of the 3H intervention. The retention efforts included, (a) creating a welcoming 

atmosphere throughout the study, (b) informing persons with stroke and their 

spousal caregivers about their role as research participants, (c) establishment of an 

intervention routine whilst maintaining flexibility, and (d) staff training. First, a 

welcoming atmosphere was ensured throughout the study to allow couples to enjoy 

participating in the 3H intervention. The researcher and registered nurses were 

welcoming and respectful towards all participants. Most importantly, the researcher 

was non-judgemental when participants shared their difficult post-stroke 

experiences with one another. Also, the study interviews were conducted in an 

enclosed and comfortable room where privacy was ensured. Second, in an effort to 

improve study participant retention, the significance of taking part in the 3H 

intervention was reinforced when a participant decided to withdraw from the study. 
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Evaluating their experiences of participating in the 3H intervention, whether 

positive or negative, was crucial in allowing the researcher to understand ways to 

improve intervention delivery in the future. Participants’ anticipated challenges and 

barriers to attending the intervention were documented. Third, a routine was 

established, at the same time each week, for the 3H intervention delivery. Reminder 

phone calls were made to all spousal caregivers two days before the intervention. 

For participants who missed an intervention session, flexibility in rescheduling the 

intervention session was ensured, and a missed session was arranged in the 

following weeks. Fourth, registered nurses were educated about the 3H intervention 

by the researcher, who also addressed participant non-adherence concerns in 

clinical research. Registered nurses explored and documented the possible reasons 

for research participants dropping out, before the completion of all six intervention 

sessions over a three-week period.    

Despite the attempts employed to retain the participants, some withdrew from the 

3H intervention due to unavoidable reasons such as: (a) resumed working at a job 

(n=4), (b) feeling unwell (n=3), (c) resided overseas in Malaysia and could not 

frequently travel to Singapore (n=1), and (d) preferred the intervention to be 

conducted in the Malay language instead of English (n=1).  A person living with 

stroke withdrew due to their deteriorating health and cognitive decline (n=1). 

 

4.3.3 Preliminary outcomes evaluation using GEE modelling  

 

GEE modelling responses on HADS 

With attrition, there were 23 spousal caregivers and 31 persons with stroke 

remaining at T1.   The analysis of missing data due to attrition was therefore founded 

on the intention-to-treat principle (ITT). Results from modelling responses on the 
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Hospital Anxiety and Depression Scales (HADS) revealed that overall, there was 

no significant group by time effect for either the HADS-Anxiety scale (β=1.35, p= 

.726) or HADS-Depression scale (β=-1.07, p= .646), as outlined in Table 3. 

Nevertheless, there were statistically significant outcomes in group effects of 

anxiety (β=5.8, p < .001) and depression (β=14.89, p < .001) amongst couples after 

the intervention.  

Table 3 Parameter estimates for the GEE model for the Hospital Anxiety and 

Depression Scale (HADS) scale 

 

Subgroup analysis with Wilcoxon Test was then performed to compare the 

responses of stroke patients and their spouses respectively, at T0 (before) and T1 

(after) of 3H intervention participation (Tables 4-5). Table 4 indicated that stroke 

patients’ overall mean anxiety scores decreased from 21.6% (at T0) to 3.9% (at T1) 

(p < .001). Similarly, the overall mean anxiety scores for spouses decreased from 

28.7% (at T0) to 9.7% (at T1) (p < .001). Table 5 indicates that stroke patients’ 

overall mean depression scores decreased from 17.7% (at T0) to 10.9% (at T1) (p= 

.005). Similarly, the overall mean depression scores of spouses decreased from 

31.5% (at T0) to 25.8% (at T1) (p < .001). 

 

Outcomes 

Group Effect Time Effect Group by Time Effect 

B (95% CI) SE 
Wald 

χ2 
p 

B (95% 

CI) 
SE 

Wald 

χ2 
p 

B 

(95% 

CI) 

SE 
Wald 

χ2 
p 

Anxiety 

5.8 

1.8 10.42 .001 

17.69 

2.7 43.03 .001 

1.35 

3.84 0.123 .726 
(2.28- 9.32) 

(12.41-

22.98) 

(-6.18- 

8.88) 

Depression 

14.89 

2.93 25.77 .001 

6.85 

3.09 12.77 .001 

-1.07 

2.32 0.211 .646 
(2.28- 9.32)  

(3.09-

10.61) 

(-5.62- 

3.48) 



58 

 

Table 4 Participant average scores for HADS (Anxiety) before and after the 

intervention 

SCALE 

PATIENTS   SPOUSES 

Time 

0 

Time 

1 

Mean 

difference 
Z P   

Time 

0 

Time 

1 

Mean 

difference 
Z P 

I feel tense or wound up  21.9 8.7 13.2 -2.842 .004  34.4 8.6 25.8 -3.898 .001 

I get a frightened feeling 

'butterflies in the 

stomach'  

31.2 24.6 6.6 -2.271 .023  40.6 37.6 3 -0.828 .408 

I am frightened 

something awful is 

about to happen 

17.7 1.4 16.3 -2.739 .006  26 5.4 20.7 -3.502 .001 

I feel restless, as if I am 

on the move 

  

18.7 21.7 -3 -0.816 .414  32.3 30 2.3 -1 .317 

Worrying thoughts go 

through my mind 

  

50 20.3 29.7 -3.412 .001  44.8 18.3 26.5 -3.796 .001 

I get sudden panic 

feelings 

  

15.6 15.9 -0.3 -0.272 .785  38.5 32.3 6.3 -1.638 .101 

I can sit at ease and feel 

relaxed  
14.6 2.9 11.7 -2.97 .003  30.1 11.1 19 -2.701 .007 

Overall score (mean) 21.6 3.9 17.7 -4.767  .001    28.7 9.7 19 -4.629   .001 

 

 

Table 5 Participant average scores for HADS (Depression) before and after the 

intervention  

 

SCALE 

PATIENTS   SPOUSES 

Time 

0 

Time 

1 

Mean 

difference 
Z P   

Time 

0 

Time 

1 

Mean 

difference 
Z P 

I feel as if I am slowed 

down  
14.6 10.1 4.4 -1.342 .18  53.1 39.8 13.3 -3.217 .001 

I still enjoy things I 

used to enjoy  
20.8 1.4 19.4 -3.557 .001  16.7 5.4 11.3 -2.877 .004 

I have lost interest in 

my appearance 

  

2.1 1.4 0.6 -1 .317  10.4 6.5 4 -2 .046 

I can laugh and see the 

funny side of things 

  

13.5 2.9 10.6 -1.725 .084  31.2 12.2 19 -2.923 .003 

I look forward with 

enjoyment to things 

  

18.7 10.1 8.6 -1.633 .102  16.7 14 2.7 -1.414 .157 

I feel cheerful 

  
12.5 0 12.5 -2.428 .015  18.7 9.7 9.1 -2.04 .041 

I can enjoy a good 

book, radio, or TV 

programme 

22.9 21.7 1.2 -0.272 .785   31.1 26.9 4.2 -1.633 .102 

Overall score (mean) 17.7 10.9 6.8 -2.781   005  31.5 25.8 5.7 -3.726   .001 
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GEE modelling responses on RDAS 

Unlike the HADS, the results from modelling responses on the revised dyadic 

adjustment subscales showed variable responses in persons with stroke. Table 6 

reveals a statistically significant group by time effect for consensus (β= -14.17, p= 

.002), satisfaction (β= -20.47, p= .02), and cohesion (β= -12.34, p= .027).  

 

Table 6 Parameter estimates for the GEE model for the RDAS (Revised Dyadic 

Adjustment Scale)  

Outcomes 

Group Effect Time Effect Group by Time Effect 

B 

(95% 

CI) 

SE 
Wald 

χ2 
p 

B 

(95% 

CI) 

SE 
Wald 

χ2 
p 

B (95% 

CI) 
SE 

Wald 

χ2 
p 

Consensus 

10.11 

6.56 8.968 .003 

12.82 

4.28 2.377 .123 

-14.17 

4.62 9.398 .002 (4.43- 

21.21) 

(-2.74- 

22.95) 

(-23.23 -

5.11) 

Satisfaction 

20.78 

8.01 6.735 .009 

17.5 

8.12 4.469 .031 

-20.47 

8.83 5.373 .02 (5.09- 

36.48) 

(1.59- 

33.41) 

(-37.78 -

3.16) 

Cohesion 

14.84 

6.14 5.841 .014 

6.25 

5.14 1.479 .224 

-12.34 

5.58 4.901 .027 (2.81- 

26.88) 

(-3.82- 

16.32) 

(-23.3 -

1.42) 

 

As shown in both Figure 7 and Table 7, subgroup analysis with Wilcoxon Test 

indicated that the overall mean score of consensus for persons with stroke declined 

from 59% (at T0) to 46.1% (at T1) (p= .16). However, as with spouses, the overall 
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mean score of consensus statistically improved from 54.9% (at T0) to 56.3% (at T1) 

(p= .044).  

 
Figure 7 Change in dyadic consensus for persons with stroke and their spousal 

caregivers after the intervention 

 

Table 7 Average participant scores for DAS-1 (Consensus) before and after the 

intervention 

 

As shown in both Figure 8 and Table 8, subgroup analysis with Wilcoxon Test 

indicated that the overall mean score of satisfaction for persons with stroke 

decreased from 81.9% (at T0) to 64.4% (at T1) (p= .607). However, as with spouses, 

SCALE 

PATIENTS   SPOUSES 

Time 0 Time 1 
Mean 

difference 
Z df P   Time 0 Time 1 

Mean 

difference 
Z df P 

Religious matters 81.3 86.1 -4.8 -2.236 53 
.02

5 
 81.9 81.3 0.6 0 60 1 

Demonstrations of 

affection 
71.9 78.3 -6.4 -2.121 53 

.03

4 
 67.3 73.3 -6 -2.887 58 .004 

Making major 

decisions  
65 75.7 -10.7 -2.653 53 

.00

8 
 59.4 68.4 -9 -3.26 61 .001 

Conjugal (sexual) 

relations 
61.1 63.1 -2 0 29 1  62.4 62.5 -0.1 0 31 1 

Conventionality  73.3 81.1 -7.8 -1.318 43 
.18

7 
 74.1 75.8 -1.8 -1.732 49 .083 

Career decisions 66.3 66.3 0.1 -0.707 33 .48  56.7 63.3 -6.7 -2.449 34 .014 

Overall score 

(mean) 
59 46.1 12.9 -1.404 - .16  54.9 56.3 -1.4 -2.013 - .044 
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the overall mean score of satisfaction improved statistically from 82.2 % (at T0) to 

85.2% (at T1) (p= .005).  

 
Figure 8 Change in dyadic satisfaction for persons with stroke and their spousal 

caregivers after the intervention 

 

Table 8 Participant average scores for DAS-2 (Satisfaction) before and after the 

intervention 

 

As shown in both Figure 9 and Table 9, subgroup analysis with Wilcoxon Test 

indicated that the overall mean score of cohesion for persons with stroke decreased 

from 52.2% (at T0) to 45.9% (at T1) (p= .9). However, as with spouses, the overall 

81.9

64.4

82.2
85.2

Time 1 Time 2

Patients (DAS 2 - Satisfaction) Spousal caregivers (DAS 2 - Satisfaction)

PATIENTS   SPOUSES 

SCALE 
Time 

0 

Time 

1 

Mean 

difference 
Z df P   

Time 

0 

Time 

1 

Mean 

difference 
Z df P 

How often have you 

considered divorce?   
85.6 92.2 -6.5 -2.714 53 .007  89.4 91.6 -2.2 

-

1.508 
61 .132 

How often do you and 

your partner quarrel?   
78.1 87 -8.8 -2.967 53 .003  73.1 83.2 -10.1 

-

3.771 
61 .001 

Do you ever regret that 

you got married?   
89.4 93 -3.7 -1.613 53 .107  89.4 92.3 -2.9 

-

1.311 
61 .19 

How often do you get on 

each other’s nerves?  
74.4 86.1 -11.7 -3.08 53 .002  76.9 84.5 -7.6 

-

2.804 
61 .005 

Overall score (mean) 81.9 64.4 17.5 -0.514 - .607  82.2 85.2 -3.0 
-

2.783 
-  .005 



62 

 

mean score of satisfaction improved statistically from 54.6% (at T0) to 60.8% (at 

T1) (p= .001).  

Figure 9 Change in dyadic cohesion for persons with stroke and their spousal 

caregivers after the intervention 

 

Table 9 Participant average scores for DAS-3 (Cohesion) before and after the 

intervention 

SCALE 

PATIENTS   SPOUSES 

Time 0 Time 1 
Mean 

difference 
Z df P   Time 0 Time 1 

Mean 

difference 
Z df P 

Do you engage in 

outside interests 

together?   

41.9 46.1 -4.2 -1.414 53 .157  44.4 45.8 -1.4 -0.816 61 .414 

Have a stimulating 

exchange of ideas  
60 80.9 -20.9 -3.531 53 .001  61.3 75.5 -14.2 -3.402 61 .001 

Work together on a 

project   
33.1 33.9 -0.8 -0.447 53 .655  31.3 38.7 -7.5 -2.887 61 .004 

Calmly discuss 

something  
73.8 94.8 -21 -3.114 53 .002  81.9 91 -9.1 -3.3 61 .001 

Overall score 

(mean) 
52.2 45.9 6.3 -0.126   -  .9  54.6 60.8 -6.2 -3.878   -  .001 

 

 

GEE modelling responses on DCI 

Table 10 indicates statistically significant results of group by time effect on the 

dyadic coping of couples living with stroke (DCI 1-5). The model revealed that 

outgoing stress communication (DCI-1) (β= -16.88, p= .009), incoming stress-

coping behaviour (DCI-2) (β= -16.96, p= .008), incoming stress communication 

(DCI-3) (β= -17.03, p= .01), outgoing stress-coping behaviour (DCI-4) (β= -21.81, 

52.2
45.9

54.6
60.8

Time 1 Time 2

Patients (DAS 3- Cohesion) Spousal caregivers (DAS 3 - Cohesion)
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p= .002), and couple's stress-coping mechanism (DCI-5) (β= -19.5, p= .004) 

improved significantly after couples’ participation in the 3H intervention. However, 

insignificant statistical results are reported for couples’ satisfaction with coping 

mechanism (DCI-6) (β= -14.38, p= .055), in group by time effect interaction.  

 Table 10 Parameter estimates for the GEE model for the Dyadic Coping Inventory 

(DCI) scale 

Outcomes 

Group Effect Time Effect Group by Time Effect 

B 

(95% 

CI) 

      

SE 

Wald 

χ2 

        

p 

B 

(95% 

CI) 

SE 
Wald 

χ2 
p 

B  

(95% 

CI) 

SE Wald χ2 p 

Outgoing stress 

communication 

(DCI-1) 

18.13 

6.45 7.899 .005 

5 

5.85 0.731 0.392 

-16.88 

6.5 6.736 .009 (5.49- 

30.77) 

(-6.46- 

16.46) 

(-29.62- 

4.13) 

 Incoming 

stress-coping 

behaviour (DCI-

2) 

19.94 

6.27 10.1 .001 

10.16 

5.86 2.999 0.083 

-16.96 

6.4 7.021 .008 (7.64- 

32.23) 

(-1.34- 

21.65) 

(-29.52-

4.42) 

Incoming Stress 

Communication  

(DCI-3) 

18.28 

6.36 8.271 .004 

6.41 

6.18 1.074 0.3 

-17.03 

6.6 6.66 .01 (5.82- 

30.74) 

(-5.71- 

18.52) 

(-29.97-

4.1) 

Outgoing stress-

coping 

behaviour (DCI-

4) 

20.31 

7.33 7.683 .006 

15.06 

6.42 5.499 0.019 

-21.81 

6.97 9.79 .002 (5.95- 

34.68) 

(2.47- 

27.65) 

(-35.48-

8.15) 

Couples’ Stress-

coping 

Mechanism 

(DCI-5) 

15.13 

6.27 5.811 .016 

11.5 

5.85 3.866 0.049 

-19.5 

6.69 8.499 .004 (2.83- 

27.42) 

(0.04- 

22.96) 
(-32.61-

6.36) 

Satisfaction with 

coping 

mechanism 

(DCI-6) 

15.31 

7.27 4.436 .035 

10.63 

6.89 2.379 0.123 

-14.38 

7.48 3.69 .055 (1.06- 

29.56

) 

(-2.88, 

24.13) 

(-

29.04-

0.29) 

 

As shown in both Figure 10 and Table 11, subgroup analysis with Wilcoxon Test 

indicated that the overall mean score of outgoing stress communication (DCI-1) for 

persons with stroke decreased from 56.3% (at T0) to 51.3% (at T1) (p= .851). 
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However, as with spouses, the overall mean score of outgoing stress communication 

(DCI-1) improved statistically from 57.5% (at T0) to 69.4% (at T1) (p< .001).  

 

 
Figure 10 Change in stress levels between persons with stroke and their spousal 

caregivers after the intervention based on DCI 1- Outgoing stress communication  

 

 

Table 11 Participant average scores for DCI 1 - Outgoing stress communication 

(questions 1-4) before and after the intervention 

SCALE 

PATIENT   SPOUSE 

Time 0 Time 1 
Mean 

difference 
df Z P   Time 0 Time 1 

Mean 

difference 
df Z P 

I let my partner know I 

appreciate their support  
59.4 78.3 -18.9 53 -4.185 .001  56.3 74.2 -17.9 61 -4.644  .001 

I ask my partner to help 

me when I have too 

much to do  

49.4 63.5 -14.1 53 -3.819 .001  52.5 65.8 -13.3 61 -3.944  .001 

I show my partner I 

have problems through 

my behaviour   

60 68.7 -8.7 53 -2.31 .021  65 72.9 -7.9 61 -3  .003 

I tell my partner openly 

how I feel and that I 

would appreciate their 

support.  

56.3 74.8 -18.5 53 -3.535 .001  56.3 73.6 -17.3 61 -4.242  .001 

Overall score (mean) 56.3 51.3 5.0 - -0.187 .851  57.5 69.4 -11.9 - -4.29 .001 

 

 

Similarly, as shown in Figure 11 and Table 12, a subgroup analysis with Wilcoxon 

Test indicated that the overall mean score of incoming stress communication (DCI-

3) for persons with stroke decreased from 57.3% (at T0) to 50.9 % (at T1) (p= .836). 

However, as with spouses, the overall mean score of incoming stress 

56.3
51.3

57.5

69.4

Time 1 Time 2

Patients (DCI 1 - OGSC) Spousal caregivers (DCI 1 - OGSC)
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communication (DCI-3) improved statistically from 58.6% (at T0) to 69.2% (at T1) 

(p< .001).  

 

 
Figure 11 Change in stress levels between persons with stroke and their spousal 

caregivers after the intervention based on DCI 3 - Incoming stress communication  

 

Table 12 Participant average scores for DCI 3 - Incoming stress communication 

(questions 16-19) before and after the intervention

57.3
50.9

58.6

69.2

Time 1 Time 2

Patients (DCI 3-ISC) Spousal caregivers (DCI 3-ISC)

SCALE 

PATIENT   SPOUSE 

Time 0 Time 1 
Mean 

difference 
df Z P   Time 0 Time 1 

Mean 

difference 
df Z P 

My partner lets me 

know they appreciate 

my support.   

55.6 70.4 -14.8 53 -3.877 <0.001  55 72.3 -17.3 61 -4.563 <0.001 

My partner asks me to 

do things for them when 

they are too busy.   

56.3 66.1 -9.8 53 -2.84 .005  56.9 67.1 -10.2 61 -3.441 .001 

My partner shows they 

are not doing well 

through their behaviour   

62.5 73 -10.5 53 -2.636 .008  66.9 73.5 -6.7 61 -2.887 .004 

My partner tells me 

openly how they feel 

and that they would 

appreciate my support 

55 73.9 -18.9 53 -3.852 <0.001  55.6 72.9 -17.3 61 -4.455 <0.001 

Overall score (mean) 57.3 50.9 6.4 - -0.206 .836  58.6 69.2 -10.6 - -4.288 <.001 
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As shown in both Figure 12 and Table 13, subgroup analysis with Wilcoxon Test 

indicated that the overall mean score of incoming stress coping behaviour (DCI-2) 

for persons with stroke decreased from 61.4% (at T0) to 51.2% (at T1) (p= .822). 

However, as with spouses, the overall mean score of incoming stress coping 

behaviour (DCI-2) improved statistically from 64.3% (at T0) to 71.2% (at T1) (p< 

.001).  

 

 

Figure 12 Change in stress levels between persons with stroke and their spousal 

caregivers after the intervention based on DCI 2- Incoming stress coping behaviour  

 

Table 13 Participant average scores for DCI 2 - Incoming stress coping behaviour 

(questions 5-15) before and after the intervention 

SCALE 

PATIENT   SPOUSE 

Time 

0 

Time 

1 

Mean 

difference 
df Z P   

Time 

0 

Time 

1 

Mean 

difference 
df Z P 

My partner shows me 

empathy and 

understanding   

68.1 81.7 -13.6 53 
-

3.213 
.001  70.6 80.7 -10 61 

-

3.771 
<.001 

My partner expresses 

the fact that they are 

on my side.   

59.4 78.3 -18.9 53 
-

3.947 
<.001  61.3 71 -9.7 61 

-

3.411 
.001 

My partner blames me 

for not coping well 

with stress.   

50.6 51.3 -0.7 53 -1 .317  48.1 47.1 1 61 
-

0.277 
.782 

My partner helps me 

see stressful situations 

in a different light.  

58.8 69.6 -10.8 53 
-

3.125 
.002  61.3 70.3 -9.1 61 

-

3.742 
<.001 

My partner listens and 

gives me an 

opportunity to 

communicate my 

stress.   

59.4 74.8 -15.4 53 
-

2.887 
.004  69 75.5 -6.5 60 

-

2.066 
.039 

61.4
51.2

64.3
71.2

Time 1 Time 2

Patients (DCI 2-IScB) Spousal caregivers (DCI 2-IScB)
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SCALE 

PATIENT   SPOUSE 

Time 

0 

Time 

1 

Mean 

difference 
df Z P   

Time 

0 

Time 

1 

Mean 

difference 
df Z P 

My partner does not 

take my stress 

seriously.  

56.9 52.7 4.1 52 
-

1.386 
.166  44.7 45.2 -0.5 59 0 1 

My partner provides 

support in an 

unwilling manner.   

46.9 43.5 3.4 53 
-

0.775 
.439  49 45.8 3.2 60 

-

1.231 
.218 

My partner takes on 

my tasks in order to 

help me out.   

61.9 67.8 -6 53 
-

2.828 
.005  66.3 73.6 -7.3 61 -2.81 .005 

My partner helps me 

analyse situations so 

that I can  better face 

my problems.   

63.8 73.1 -9.3 53 
-

2.887 
.004  66.9 74.2 -7.3 61 

-

2.517 
.012 

My partner helps me 

out when I am too 

busy.   

58.8 67 -8.2 53 
-

2.653 
.008  63.8 74.2 -10.4 61 

-

3.418 
.001 

My partner tends to 

withdraw when I am 

stressed.  

60 56.5 3.5 53 
-

1.265 
.206   48.4 45.8 2.6  60 

-

1.069 
.285 

Overall score (mean) 61.4 51.2 10.2 - 
-

0.225 
.822 

 
64.3 71.2 -6.9 - 

-

4.164 
<.001 

 

 

Similarly, as shown in Figure 13 and Table 14, subgroup analysis with Wilcoxon 

Test indicated that the overall mean score of outgoing stress coping behaviour 

(DCI-4) for persons with stroke decreased from 75.6% (at T0) to 60.5 % (at T1) (p= 

.791). However, as with spouses, the overall mean score of outgoing stress coping 

behaviour (DCI-4) improved statistically from 74.1% (at T0) to 80.8% (at T1) (p< 

.001).  
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Figure 13 Change in stress levels between persons with stroke and their spousal 

caregivers after the intervention based on DCI 4- Outgoing stress coping behaviour  

Table 14 Participant average scores for DCI 4 - Outgoing stress-coping behaviour 

(questions 20-30) before and after the intervention 

SCALE 

PATIENT   SPOUSE 

Time 

0 

Time 

1 

Mean 

difference 
df Z P   

Time 

0 

Time 

1 

Mean 

difference 
df Z P 

I show empathy and 

understanding to my partner.  
45.6 33 12.6 53 

-

2.919 
.004  45 40.6 4.4 61 

-

2.646 
.008 

I tell my partner that I am on 

their side. 

  

56.3 43.5 12.8 53 
-

3.119 
.002  56.8 44.5 12.3 60 

-

4.146 
<.001 

I blame my partner for not 

coping well enough with 

stress.   

73.8 73 0.7 53 
-

0.707 
.48  71 80 -9 60 

-

3.116 
.002 

I tell my partner their stress 

is not so bad and help them 

see their situation 

differently.  

60.6 52.2 8.5 53 
-

2.653 
.008  58.1 52.3 5.9 61 

-

2.324 
.02 

I listen to my partner and 

give them space to 

communicate their stress.  

56.9 47.8 9 53 
-

2.337 
.019  56.1 43.9 12.3 60 

-

3.578 
<.001 

I do not take my partner’s 

stress seriously.   
80 83.5 -3.5 53 

-

0.577 
.564  74.4 79.4 -5 61 

-

1.941 
.052 

I tend to withdraw when my 

partner is stressed.   
69.4 71.3 -1.9 53 

-

0.707 
.48  68.1 73.5 -5.4 61 -1.89 .059 

I provide support in an 

unwilling manner, because I 

think they should cope with 

their stress on their own.  

76.1 78.3 -2.1 52 
-

0.264 
.792  72.9 78.7 -5.8 60 

-

1.994 
.046 

I take on things that my 

partner would normally do in 

order to help them out.  

54.2 47.8 6.4 52 
-

2.121 
.034  53.1 47.7 5.4 61 

-

2.324 
.02 

I try to analyse the situation 

together with my partner in 

an objective manner and 

help them understand the 

problem.  

53.5 42.6 10.9 52 
-

2.887 
.004  51.6 44.5 7.1 60 -2.64 .008 

When my partner feels they 

have too much to do, I help 

them out. 

47.7 37.4 10.4 52 -2.64 .008  54.4 43.9 10.5 61 
-

3.087 
.002 

Overall score (mean) 75.6 60.5 15.1 - 
-

0.265 
.791 

 
74.1 80.8 -6.7 - 

-

4.351 
<.001 

75.6

60.5

74.1
80.8

Time 1 Time 2

Patients (DCI 4-OScB) Spousal Caregivers (DCI 4-OScB)
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As shown in both Figure 14 and Table 15, subgroup analysis with Wilcoxon Test 

indicated that the overall mean score of couples’ stress coping mechanism (DCI-5) 

for persons with stroke decreased from 61.0% (at T0) to 49.5% (at T1) (p= .804). 

However, as with spouses, the overall mean score of couple's stress coping 

mechanism (DCI-5) improved statistically from 56.6% (at T0) to 64.6% (at T1) (p< 

.001).  

 
Figure 14 Change in stress levels between persons with stroke and their spousal 

caregivers after the intervention based on DCI 5- Couple's stress coping mechanism 

  

Table 15 Average participant scores for DCI 5 – Couple’s stress-coping mechanism 

(questions 31-35) before and after the intervention 

 

SCALE 

PATIENT   SPOUSE 

Time 

0 

Time 

1 

Mean 

difference 
df Z P   

Time 

0 

Time 

1 

Mean 

difference 
df Z P 

We try to cope with the 

problem and search for 

solutions.  

50 41.7 8.3 53 
-

3.162 
.002  53.5 45.2 8.4 60 -3.5 0 

We engage in a serious 

discussion about the 

problem and think through 

what has to be done.  

56.3 42.6 13.6 53 
-

3.217 
.001  54.2 43.9 10.3 60 

-

3.398 
.001 

We help one another view 

the problem in a new light.  
53.1 41.7 11.4 53 

-

3.207 
.001  56.1 46.5 9.7 60 

-

3.358 
.001 

We help each other relax 

with things like massage, 

taking a bath together, or 

listening to music together. 

  

63.8 59 4.7 51 
-

1.134 
.257  71.7 63.3 8.4 57 

-

3.357 
.001 

61.0

49.5

56.6

64.6

Time 1 Time 2

Patients (DCI 5-CScM) Spousal caregivers (DCI 5-CScM)
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SCALE 

PATIENT   SPOUSE 

Time 

0 

Time 

1 

Mean 

difference 
df Z P   

Time 

0 

Time 

1 

Mean 

difference 
df Z P 

We are affectionate with 

each other, make love to 

cope with stress.  

68.1 60 8.1 51 
-

2.496 
.013  63.6 64 -0.4 56 

-

0.632 
.527 

Overall score (mean) 61.0 49.5 11.5 - 
-

0.248 
.804 

 
56.6 64.6 -8.0 - 

-

3.557 
<.001 

 

 

Although GEE model reported insignificant statistical results for couples’ 

satisfaction with coping mechanism (DCI-6) (β= -14.38, p= .055) using group by 

time effect interaction, a further subgroup analysis with Wilcoxon Test reported 

otherwise. Subgroup analysis indicated that the overall mean score of couples’ 

satisfaction with coping mechanism (DCI-6) for persons with stroke decreased from 

69.4% (at T0) to 58.8% (at T1) (p= .765). However, as with spouses, the overall 

mean score of couples’ satisfaction with coping mechanism (DCI-6) statistically 

improved from 70.3% (at T0) to 74.1% (at T1) (p= .002). 

 

Comparing the GEE modelled results (Tables 3, 6, 9) with those from the Wilcoxon 

paired analyses presented in Tables 4-5, 7-9, 11-15, it was revealed that spousal 

caregivers responded much better in their adaptation than their partners who were 

affected by stroke. This is based on the fact that spousal caregivers scored 

significantly better on more items from the Hospital Anxiety and Depression Scales 

(HADS), the Revised Dyadic Adjustment Scales (RDAS), and the Dyadic Coping 

Inventory (DCI) assessment tools than their stroke-affected partners. As further 

illustrated in Table 16, using Mann-Whitney U test, a comparison of average 

adaptation scores between spousal caregivers and persons with stroke before (at T0)  

and after (at T1)  the intervention revealed that spousal caregivers adapted more 
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significantly after the intervention based on anxiety (HADS-1) (p= .007), 

depression (HADS-2) (p <.001), outgoing stress communication (DCI 1) (p= .043), 

and incoming stress coping behaviour (DCI 2)  (p= .008). 
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Table 16 Comparison of average adaptation scores between spousal caregivers and persons with stroke before and after the intervention 

Subscales 

Time 0 
 

Time 1 

Spousal caregiver Stroke patient Z (p-value) 
 

Spousal caregiver Stroke patient Z (p-value) 

HADS-1 (Anxiety) 28.7 21.6 -1.628 (.104) 
 

9.7 3.9 -2.674 (.007) 

HADS-2 (Depression) 31.5 17.7 -3.746 (<.001) 
 

25.8 10.9 -4.298 (<.001) 

DAS-1 (Consensus) 54.9 59.0 -0.863 (.388) 
 

56.3 46.1 -0.606 (.544) 

DAS-2 (Satisfaction) 82.2 81.9 -0.162 (.871) 
 

85.2 64.4 -1.136 (.256) 

DAS-3 (Cohesion) 54.6 52.2 -0.628 (.530) 
 

60.8 45.9 -1.713 (.087) 

DCI-1 (Outgoing stress communication) 57.5 56.3 -0.694 (.488) 
 

69.4 51.3 -2.026 (.043) 

DCI-2 (Incoming stress coping behaviour) 64.3 61.4 -1.584 (.113) 
 

71.2 51.2 -2.636 (.008) 

DCI-3 (Incoming stress communication) 58.6 57.3 -0.272 (.786) 
 

69.2 50.9 -1.835 (.067) 

DCI-4 (Outgoing stress coping behaviour) 74.1 75.6 -0.29 (.772) 
 

80.8 60.5 -1.492 (.136) 

DCI-5 (Couple's stress-coping mechanism) 56.6 61.0 -1.176 (.240) 
 

64.6 49.5 -0.744 (.457) 

DCI-6 (Satisfaction with coping mechanism) 70.3 69.4 -0.312 (.755) 
 

74.1 58.8 -0.316 (.752) 

NB: Significant differences in the average adaptation scores between persons with stroke and their spousal caregivers are based on the Mann-Whitney test (U)
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4.3.4 Qualitative findings 

This section of Chapter 4 reports the qualitative findings from the experiences of 

persons with stroke and their spousal caregivers who undertook the 3H intervention 

programme. The following content describes the characteristics of the participants 

who engaged in the interview discussions. 

 

4.3.5 Characteristics of participants enrolled in qualitative interviews  

 

In total, seven persons with stroke and seven spousal caregivers were individually 

approached to participate in the interviews. The characteristics of the participants 

in the qualitative interviews are summarised in Table 17.   

 

Table 17 Characteristics of participants in qualitative interviews  

No.* Gender Age 

range 

Ethnicity  Educational level Occupation 

P1 M 60-69 Indian Secondary Retiree 

S1 F 60-69 Indian Primary Working part-time 

 

P2 F 50-59 Chinese Tertiary Unemployed 

S2 F 60-69 Indian Primary Unemployed 

 

P3 M 60-69 Indian No education Unemployed 

S3 F 50-59 Chinese Secondary Unemployed 

 

P4 M 70-79 Malay Primary Retiree 

S4 F 60-69 Malay Primary Working part-time 

 

P5 M 70-79 Chinese Tertiary Retiree 

S5 F 60-69 Chinese Primary Working part-time 

 

P6 M 60-69 Indian Tertiary Working full-time 

S6 F 60-69 Chinese Primary Retiree 

 

P7 M 60-69 Chinese Primary Retiree 

S7 M 40-49 Malay Secondary Working part-time 

* Participant type (P = person with stroke; S = spousal caregiver) 
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4.3.6 Themes 

The qualitative component of the embedded mixed-methods study explored the 

experiences of persons with stroke and their spousal caregivers after participating 

in the 3H intervention during hospitalisation for rehabilitation. Becoming more 

prepared to face the storm was recognised as the main theme, which illustrated a 

gradual improvement in couples’ ability to cope, despite struggling with the stroke 

situation at the initial stage, after the sudden onset of stroke. Concurrently, breaking 

the silence and engaging in conversations, cultivating a sense of support, 

conveniently fulfilling their educational needs, and extending the 3H intervention 

for community nursing emerged as subthemes.   

 

Becoming more prepared to face the storm 

 

After participating in the 3H intervention, the persons with stroke and their spousal 

caregivers mostly described a process in which they were becoming more prepared 

to face the storm. 

I previously didn’t have good knowledge about stroke. I tried to search on the 

Internet about stroke, but I didn’t understand much. This is the first time both 

my husband and I are taking part in a 3H intervention together. Both of us liked 

it. It was a scary experience for me when my husband had a stroke. I was in 

shock. Now, after attending the 3H intervention, I have begun to realise more 

about the stroke condition and how to care for my husband. I feel that more 

patients and spouses should benefit from the 3H intervention. (Stroke caregiver 

2) 
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The term “storm” denotes the feelings of worry and uncertainty as a result of the 

stroke situation in the family. At the “pre-intervention phase” (i.e., prior to the 3H 

intervention), the participants were struggling with the stroke situation as a couple. 

The “intra-participation phase” is the time when the participants took part in the 3H 

intervention. During this phase, the intervention facilitated the couples in going 

through the process of coping after a stroke. Persons with stroke and their spousal 

caregivers coped by breaking the silence and engaging in conversations, cultivating 

a sense of support with other stroke couples in the ward, and conveniently fulfilling 

their educational needs. The “post-intervention” phase refers to the time after the 

3H intervention was conducted. During this phase, extending the 3H intervention 

for community nursing was suggested as an approach to facilitate the transition of 

care from hospital to home. The state of becoming more prepared to face the storm 

was reported as follows:  

 

Struggling with the stroke situation as a couple 

A stroke situation in the family affects both the person with stroke and their spousal 

caregiver – it affects them as a couple. Before participating in the 3H intervention, 

couples struggled to adapt and cope with the aftermath of the stroke. Persons with 

stroke were particularly concerned and worried about their uncertain future, with 

possible or actual disabilities.  Similarly, the spousal caregivers’ lives were in 

turmoil, as they did not understand the behavioural changes and mood fluctuations 

of their spouse, who was living with stroke, contributing to stressful caregiving 

situations:   
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I feel uncertain and worried about my own future after I am discharged from 

this hospital. I also feel fearful about my life after a stroke. Caregiving can 

be very stressful after a stroke. My spouse has lost four to five kilograms of 

weight since I had a stroke. It is not easy (patient cries). (Person with stroke 

2) 

 

I feel very sad about why my husband who got a stroke. He keeps crying and 

that is affecting me. We didn’t expect that he would get a stroke. Until today, 

his stroke seems very bad. He cannot move well; he needs someone to assist 

him to get up from the bed at all times. Each day I feel down when I visit my 

husband in the hospital. (Spousal caregiver 3) 

 

Couples’ coping processes  

At the intra-participation phase of the 3H intervention, the couples coped better 

with the stroke situation through breaking the silence: engaging with each other in 

conversation; cultivating a sense of support; and conveniently fulfilling their 

educational needs. 

(a) Breaking the silence: Engaging with each other in conversation 

Couples felt that it was easier to engage in conversation with their spouse during 

their participation in the 3H intervention, hence strengthening their post-stroke 

marriage relationship:  

I am very fortunate that there is someone here in the ward to tell us more 

about stroke and how to better relate to our spouse through communication. 

Otherwise, I wouldn’t have understood all of the hidden issues that my 
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husband is facing, and more misunderstandings between us might have 

occurred. (Spousal caregiver 1)  

I liked it when we had a discussion -myself and my wife. She told me that 

she loves me very much. She visits me every day and after knowing that we 

can dance here in the garden, we actually danced. I think that is the best 

part! (Person with stroke 7) 

 

After my husband had a stroke, I learned that communication is important. 

Actually, my husband doesn’t like me to go to work. He wants me to just 

stay at home and take care of our daughter. You see, if I don’t work, how 

would we get the money for our household? My husband is grumpy that I 

am now working. After what we saw and heard from the 3H course, I think 

it is important that I talk to my husband about why I started to work in the 

first place. Or else, he may be angry with me. (Spousal caregiver 4) 

 

(b) Cultivating a sense of support 

 

The 3H intervention group sessions allowed participants to cultivate new 

friendships and bonds between. Besides emotional support, affirmative support was 

also evident, where participants freely shared and validated their stroke experiences 

with the other participants who were recovering from a stroke:  

I personally feel that this intervention is where many patients and their 

spouses can come together and participate. We can share our problems and 

feelings openly, and learn from one another. There was one patient who 
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comforted me during the 3H intervention. She had a stroke three times. She 

told me to just have faith and I will recover. I also felt encouraged when 

other patients came and spoke with me after the 3H intervention. (Person 

with stroke 1) 

I spoke to the wife of one of the stroke patients. She was sharing her 

experiences of caring for her husband with stroke with me. It was nice to 

share with each other. We can learn about stroke together and help each 

other. I can get to know about her problems in caring for her husband. It 

also improves my insight into how I can prevent problems, like falling at 

home and caring for my husband better. (Spousal caregiver 2) 

 

On the other hand, a few stroke patients lacked interest in developing new 

friendships with other intervention participants. It is therefore necessary to motivate 

persons with stroke to interact with other participants during the 3H intervention, 

thereby preventing social isolation:  

Not all patients here can be my friends. I have my own behaviours and 

likes... Our character will not match with other people all the time. At times, 

after my stroke, I don’t even like to talk with others. It is better when I am 

alone and I can avoid problems with other patients in the ward. Not 

everyone can be friends, you see. (Person with stroke 4)  

  

No, I didn’t make any friends during the programme... I just like being by 

myself. (Person with stroke 5) 
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Spousal caregivers were the “forgotten” care recipients who tended to neglect their 

own health and well-being while providing care to their spouse with stroke. 

Through the 3H intervention discussions with other spousal caregivers, spouses 

learned the importance of cultivating self-care, so they could better provide care 

and support to their spouse with stroke:  

I learned that it is important to take care of myself after taking part in the 

3H programme. Many a time I forgot about myself. My life used to be for 

my husband. Now, I think that when I am good and healthy, I can care for 

my husband better. When I become sick, it will be hard for both of us. 

Usually, I don’t go out and relax. Maybe next week, I will watch a movie or 

go shopping to feel relaxed. (Spousal caregiver 3)  

The participants suggested the continuation and extension of “cultivating a sense of 

support” from the “intra” to the “post-intervention” phase. They felt there are many 

other couples suffering from stroke in the community, who have little support. 

Involving these couples in stroke interventions would allow them to be more 

informed about stroke and its management:  

When we attend such programmes, we can learn more and it keeps us 

updated on stroke. Stroke is getting so common nowadays in Singapore. I 

know many people who are having strokes and they are suffering by 

themselves. They don’t share their pain with anyone. If we don’t attend such 

programmes, we will not be informed about stroke at all. We will be lost on 

how to move on with life after a stroke. (Spousal caregiver 2) 
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(c) Conveniently fulfilling educational needs 

Persons with stroke and their spousal caregivers fulfilled their educational needs on 

coping after a stroke through their convenient participation in the 3H intervention. 

An accessible venue and the intervention’s appropriate timing made it convenient 

for the couples to participate: 

The timing of the education is good, as it matches the visiting hours of our 

family members. Therefore, both the patient and spouse can attend. (Person 

with stroke 1) 

I like that the 3H programme is conducted in the hospital’s dining room, 

after dinner. I don’t need to hurry to other places – if the programme is 

conducted in different places (Spousal caregiver 5)  

In order to provide financial support for their family, most spousal caregivers 

resumed working after their spouse was diagnosed with a stroke. In such a situation, 

spousal caregivers found the timing of the 3H intervention to be feasible, as they 

were able to participate in it after their daily work: 

I started working as a cleaner, so that I can earn some income to support 

my husband, who had a stroke. I have a daughter with Down syndrome. My 

husband was working previously. Now that he has had a stroke, it is very 

difficult for our family. Every day, I take care of my daughter, who has 

Down syndrome. Then I go to work. (Spousal caregiver 4) 

Persons with stroke and their spousal caregivers appreciated being given the 3H 

intervention bags containing stroke prevention pamphlets and a stress ball. The 

potential tensions of patients and their spouses, stemming from a lack of 
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information on stroke, eased as the participants were able to access all necessary 

information on stroke diagnosis and management, in the 3H intervention bags:  

My wife and I feel happy to have received the 3H intervention goodie bag. 

It is free, and we can use it again when I am discharged home. When I see 

the bag, it reminds me of what I have learned here. (Person with stroke 4) 

Extending the 3H intervention for community nursing 

Stroke couples also shared their insights on ways of extending the 3H intervention 

in the community, instead of ending it early during rehabilitation hospitalization 

stay. Several participants stated they would have preferred a tailored intervention 

for participants whose native language was Chinese, Malay, or Tamil:  

I would prefer it if the education could be conducted in the Tamil language 

in future. If there are Malay nurses, they too can deliver the education in 

Malay. There is a personal touch to the education if it is conducted in our 

own native language. I feel that in such a way, the education will be more 

personalised. (Person with stroke 1) 

Some spousal caregivers recommended an online 3H intervention. They felt that 

having the intervention accessible online would make it easier to access information 

related to coping and recovery after a stroke:  

Some days it is difficult for me to come down to the ward. I feel sick and I 

need to rest. I suggest that online teaching would be good. (Spousal 

caregiver 7) 
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4.3.7 Embedding of quantitative and qualitative results      

 

Both the quantitative and qualitative results informed us that the 3H intervention 

was acceptable amongst persons with stroke and their spousal caregivers. 

Quantitative results indicated that a vast majority of all recruited participants 

(84.4%) participated throughout the intervention. Spousal caregivers who had 

dropped out of the 3H intervention programme (n=9) had reasonable justifications, 

such as resuming work or feeling unwell. In comparison with the quantitative 

findings of participant recruitment and attrition rates, the qualitative findings also 

implied that the 3H intervention was generally accepted and feasible among persons 

with stroke and their spousal caregivers. Given the convenient venue and timing of 

the 3H intervention at the rehabilitation hospital, participants told us in the 

qualitative interviews that they were able to fulfil their educational needs on stroke 

with ease. Since the intervention was conducted in the evening, from 6 p.m. to 7 

p.m., spousal caregivers who were working revealed they were easily able to 

participate after their daily work.  

 

Although the 3H intervention generally improved participant adaptation, GEE 

modelling effects indicated that spousal caregivers responded better than persons 

with stroke. Results of group by time effect reported that the scores on the items of 

the Revised Dyadic Adjustment Scale (RDAS) and Dyadic Coping Inventory (DCI) 

were significantly better in spousal caregivers than in persons with stroke. When 

compared with the qualitative findings, it was evident that spousal caregivers also 

had better coping and adjustment after attending the 3H intervention. Spousal 

caregivers informed us in the qualitative interviews that they had learnt essential 



83 

 

skills on self-care to take charge of their personal health and well-being, whilst 

caring for their spouse affected by stroke. This most likely correlates with the 

improved adjustments and coping they learned by attending the 3H intervention. In 

contrast, subgroup analysis with Wilcoxon Test indicated that RDAS and DCI 

scores for persons with stroke declined three weeks after their participation in the 

intervention. Some persons with stroke reported that they would have preferred the 

3H intervention to be conducted in languages other than English, to facilitate easy 

understanding and comprehension. Lack of local language skills in multi-ethnic 

Singapore could have potentially hindered their ability to fully comprehend and 

learn from the 3H intervention.  Scheppers et al. (2006) highlighted the fact that 

people from an ethnic minority may feel especially inept at expressing their feelings 

related to the subject matter that was discussed, due to language and reading 

difficulties. Furthermore, a few persons with stroke lacked interest in developing 

friendships with other programme participants. This prevented persons from ethnic 

minorities living with stroke from gaining new insights into ways to cope and adjust 

after a stroke, compared to the others.  It is therefore necessary to motivate persons 

with stroke to interact with other participants during the 3H intervention, thereby 

preventing social isolation.   

The GEE modelling using group by time effect showed non-significant findings for 

couples’ anxiety and depression scores (HADS scale), and couples’ satisfaction 

with coping mechanism (DCI-6) (β= -14.38, p= .055). Nevertheless, subgroup 

analysis with Wilcoxon paired analyses and Mann-Whitney U test indicated that 

the anxiety and depression scores decreased, while mean scores for couples’ 

satisfaction with coping mechanism had improved. Although non-significant 
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results were found in group by time effect, qualitative findings indicated that 

participants felt emotionally supported after taking part in the 3H intervention. 

Qualitative findings reported that before attending the 3H intervention, persons with 

stroke and their spousal caregivers felt worried about their uncertain future, leading 

to emotional problems such as anxiety and depression. In particular, spousal 

caregivers had experienced stress, as they could not comprehend the mood 

fluctuations and changes in their spouse’s behaviour after a stroke. However, after 

attending the 3H intervention, couples felt they were better able to engage in 

conversations with one another, and they had cultivated a sense of support with 

other participants, hence facilitating post-stroke adaptation. Wan-Fei et al. (2017) 

asserted that post-stroke depression and anxiety are common in persons with stroke 

and their family caregivers. Post-stroke depression and anxiety in persons with 

stroke may compromise rehabilitation outcomes and coping mechanisms promoting 

recovery (Fang et al., 2017). Barker-Collo (2007) identified that at three months 

post-stroke, depression and anxiety was still evident in 73 individuals with stroke 

in a rehabilitation hospital.  Wan-Fei et al. (2017) observed that the depression and 

anxiety levels of persons with stroke and their caregivers affect one another through 

the process of emotional contagion. ‘Emotional contagion’ is where people 

unconsciously attach their emotions to one another during their interaction 

processes (Hatfield et al.,1993). Although subgroup analysis with Wilcoxon test 

and qualitative study findings indicate that the 3H intervention appears to be of 

incremental value in alleviating depression and anxiety in rehabilitation care, 

further follow-up on the 3H intervention is necessary over a longer time period.  

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Fang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29085269
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                     CHAPTER FIVE 

 

 

                   DISCUSSION 

 

 

5.1 Intervention development  

The development of 3H intervention was based on the first two stages of the 

MRC framework (Campbell et al., 2000). A series of literature reviews and a 

qualitative study were conducted in the Singaporean community, which 

underpinned the systematic development of the novel intervention.  Another 

study (Shields et al., 2012), which developed family-oriented interventions 

focusing on stroke education and support, found mixed evidence that these 

interventions led to enhancements in the functioning of persons with stroke or 

their caregivers. For example, a home-based intervention for cognitively intact 

persons with stroke and their caregiver (Glass et al., 2012) found no significant 

differences in participant depression scores when compared to usual care. 

Another study by Smith and colleagues (2004), an education intervention for 

persons with stroke and their caregivers, found a reduction in anxiety levels in 

persons with stroke post-intervention. Inconsistent findings in depression and 

anxiety scores were reported in persons with stroke and their caregivers who 

took part in these family-oriented interventions. Shields and colleagues (2012) 

revealed that a lack of theory and specific target mechanisms underpinning these 

interventions may have produced the inconsistent results in the outcome 

variables.  

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1752-0606.2011.00269.x#b105
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Shields%2C+Cleveland+G
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Theories can provide systematic guidance for the development and refinement 

of an intervention. Theories predict that the mechanisms, if targeted in the 

intervention, may elicit change (Shields et al., 2012). Uchino (2004, p.177) 

recommended that future studies integrate a theoretical foundation to address the 

question of “Who provides what to whom with what effect?” The choice of 

theoretical underpinning is driven by the research question. In programme or 

intervention-oriented research, researchers have some flexibility in choosing the 

best fit theory in accordance with the context and research outcomes sought 

(Gibbs et al., 2011). Careful consideration and theory selection strengthens the 

opportunities for reflective analysis of the measured success and failure of an 

intervention (Baranowski et al., 2003). A lack or an inappropriate underpinning 

of a theoretical framework is likely to result in inconsistent or negative outcomes 

(Gibbs et al., 2011). 

 

5.2 Feasibility and process evaluation of the 3H intervention  

The purpose of a clinical research study is to evaluate whether an intervention is 

widely feasible among research participants, and to render the best evidence of 

treatment effects (Cooley et al. 2003). An inability to successfully recruit the 

targeted number of participants within the stipulated timeframe is deemed a 

constant threat to the triumph of a research study in a clinical setting (Gross & 

Fogg 2001, Rubin et al. 2002). The following section provides a rich discussion 

of the feasibility of the 3H intervention as underpinned by the eight feasibility 

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Shields%2C+Cleveland+G
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domains: acceptability, demand, implementation, practicality, adaptation, 

integration, expansion, and limited efficacy (Bowen et al., 2009). 

 

5.2.1 Acceptability 

Acceptability of healthcare interventions is of paramount importance, so that 

patients and their caregivers are more likely to adhere to the treatment 

recommendations and benefit from better clinical outcomes (Hommel et al., 

2013). In the present study, 84.4% of all participants were retained in the 

programme and study, while 15.6% of participants were lost to attrition. 

Although Kneipp & McIntosh (2001) pointed out that some participant attrition 

is expected in research studies, bias is expected in findings when the attrition 

rate is above 20% (Polit & Beck, 2014). In particular, nine out of 10 participants 

who dropped out of the current study were spousal caregivers. Similar to Gul & 

Ali (2010), participant-related factors, such as lack of time and physical 

limitations due to sickness, were common reasons for caregiver withdrawal from 

the 3H intervention. In order to improve participant recruitment and retention 

rates, researchers need to identify and implement strategies that eliminate 

barriers hindering research participation (Gul & Ali, 2010). Factors such as 

collecting data at opportune times, for instance on the weekend, at places 

convenient to participants’ homes, and after work hours were suggested to 

facilitate the process of participant recruitment and retention (Gross & Fogg, 

2001; Corrigan & Salzer 2003; Preston et al., 2016). On reflection, several 

effective efforts were implemented to improve participant retention in the 3H 
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intervention since the commencement of intervention. They include, (a) the 

creation of a welcoming atmosphere throughout the intervention, (b) informing 

participants about their role in the study, (c) development of a routine to conduct 

the intervention while at the same time ensuring flexibility, and (d) intervention 

training for registered nurses in the hospital. The 3H intervention was conducted 

routinely, at the same time of the day every week.  

 

5.2.2 Demand 

Findings from the qualitative results indicate a demand for participation in the 

3H intervention. Most intervention participants were keen to cultivate new 

friendships with other couples living with stroke. Lavrakas (2008) reported that 

self-selection results in biased data, as motivated participants who choose to 

participate in the intervention may not represent the entire targeted population. 

This might potentially be apparent, as the participants were motivated to share 

and learn from each other’s stroke related experiences. Spousal caregivers in 

particular understood the need for taking charge of their own health through 

engagement in self-care. However, in this study, the risk of self-selection bias in 

persons with stroke was minimal, as some appeared to lack interest and 

motivation to interact with other 3H intervention programme participants. 

Overall, the study results may not be biased, in terms of favouring participants 

who were motivated to attend the 3H intervention. In future, participant 

preferences for participating in a group versus at an individual level should be 

taken into consideration, prior to 3H intervention delivery. Greaves & Campbell 
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(2007) argued that a one-size fits all group interventional approach seldom meets 

the needs of all participants. Despite the limitations of a group-based 

interventional approach, Ven (2003) highlighted several advantages of 

psychosocial group interventions in diabetes care. Prior to the implementation 

of the 3H intervention, the researcher could explain the benefits of participating 

in a group level intervention, in addition to the individual level sessions. Some 

advantages of group and couples-based dyadic interventions include, (a) gaining 

emotional support from other persons with similar health conditions, and (b) 

improvement in the sense of belonging in a group by giving and receiving help 

from other participants. As suggested by Ven (2003), the researcher should 

identify participants with inadequate interpersonal patterns and skills before 

intervention commencement, and explore how these longstanding intrapersonal 

problems could be better addressed individually.  

 

5.2.3 Implementation  

During the 3H intervention implementation, the researcher had prepared the 

essential requisites needed to conduct the intervention (Appendix X). From 

anecdotal experiences, communication issues surfaced with clinical staff when 

the 3H intervention was first implemented in the ward setting. The researcher 

had only informed about the overall nurse in-charge of the shift about the 

selected study participants. However, this communication was not effectively 

disseminated to other registered nurses and healthcare assistants who provide 

care for persons with stroke. Consequently, some participants were left waiting 
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at their respective bedsides for the 3H intervention to commence, instead of 

being present in the dining area. This led to some participants feeling frustrated 

due to the lack of information on the study location. To ensure effective 

communication between the researcher and stroke healthcare professionals, the 

purpose of the intervention, and the intervention dates and time were later 

documented in the ward communication book. Effective communication in 

healthcare practice is of utmost importance. If either a healthcare provider or 

patient lacks a clear understanding of the information being conveyed, the 

delivery of care could be compromised. Consequently, ineffective healthcare 

delivery increases the probability of negative patient outcomes (Ratna, 2019). 

 

5.2.4 Practicality 

Because the 3H intervention was conducted in a rehabilitation ward setting 

where stroke patients were hospitalised, it was a convenient location for the 

couples to participate in the intervention. In addition, the intervention was 

conducted during visiting hours, from 6 p.m.-7 p.m. A convenient venue and 

timing for the 3H intervention encouraged most couples to attend the 

intervention sessions. Stroke patients and their spousal caregivers attended the 

intervention together. Therefore, there was no time loss in terms of couples’ 

personal interactions during visiting hours. Moreover, the 3H intervention was 

free of charge for all participants who met the study criteria.  
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5.2.5 Adaptation 

Participants in the 3H intervention recommended some modifications to the 

intervention. Some stroke patients requested the following information to be 

included in 3H intervention: (a) What are the possibilities of returning to work 

after a stroke, (b) What to do if we are unable to return to our current job, and 

(c) What is some alternatively available support when one is unable to resume 

one’s usual job after a stroke? Gallo, Bradley, Teng, and Kasl (2006) found that 

negative health implications, such as increased cardiac disease, depression, 

social isolation, and poor coping ability were apparent as a result of a failure to 

return to work after stroke recovery.  Returning to work is an attainable goal for 

most persons with mild to moderate stroke after an optimal recovery through 

rehabilitation. Evidence suggests that the return to work rate after a stroke differs 

between countries (Westerlind, Persson, & Sunnerhagen, 2017). An Australian 

study reported that 75% of persons with stroke return to work within the first 

year of stroke diagnosis (Hackett, Glozier Jan, & Lindley, 2012). A six-year 

follow-up study in Sweden revealed that 48% of persons had returned to work 

after a stroke (Singam, Ytterberg, Tham, & von Koch, 2015). In Singapore, an 

average of 45.9% of stroke patients were employed within the first year after a 

stroke diagnosis (Chan, 2008). Therefore, nurses should initiate a discussion, 

identifying a person’s short-term and long-term goals regarding work 

resumption, and advocate accordingly to achieve those goals (Harris, 2014).  

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Westerlind%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28061507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Persson%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=28061507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sunnerhagen%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=28061507
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5.2.6 Integration 

The 3H intervention is recognised for its potential for integration into usual 

clinical practice by rehabilitation hospital nursing administrators. Before the 3H 

intervention’s integration into usual clinical practice, a full clinical trial is 

warranted for the process of evidence-based practice development. The 

researcher identified a number of potential barriers that might impede the 

successful implementation of the intervention in clinical settings in future. These 

may include healthcare professionals feeling overwhelmed, and a lack of on-site 

champions to facilitate the intervention. To overcome these barriers, education 

and training must first be organised for healthcare professionals to be equipped 

with the essential skills required for engaging couples living with stroke in a 

clinical practice setting (Forchuk et al., 2013).  

 

In future, Cullen & Adams’ (2012) application-oriented four-phase approach can 

be used to successfully implement evidence-based practice initiatives in a  

clinical setting. The steps include, (1) creating awareness and interest in the 

intervention in healthcare professionals and stakeholders, (2) building 

knowledge of and commitment to the intervention, (3) promoting action and 

adoption, and finally (4) pursuing intervention integration and sustainability 

(Cullen & Adams, 2012) (Appendix XI). In the current feasibility study, the 

researcher has created awareness and built knowledge about the 3H intervention 

among healthcare professionals. After a trial study, once the 3H intervention is 

considered to be integrated into clinical practice, the researcher needs to focus 
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on initiatives to promote the adoption and sustainability of the intervention over 

a period of time. Some suggested strategies include, the development of a 

workflow on when and how to conduct the 3H intervention, checking the skills 

competence of healthcare professionals who could potentially deliver the 

intervention, and recognising the efforts of healthcare professionals who 

champion the 3H intervention, e.g., through certificate presentations (Cullen & 

Adams, 2012). 

 

5.2.7 Expansion 

Study participants suggested ways of extending the 3H intervention for 

community nursing in future. In a study by Tsai and Lee (2016), it was reported 

that southeast Asian immigrants in Taiwan were at higher risk of poor health 

outcomes due to language and communication barriers that affected their access 

to healthcare. Although English is the official language in Singapore, the 

participants’ preference was to have the 3H intervention delivered in their native 

languages of Chinese, Malay, and Tamil. This must be taken into full 

consideration in the future development of the intervention. It will be necessary 

to translate the 3H intervention and associated health education materials into 

participants’ preferred languages, to minimise language and communication 

barriers.  
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Some spousal caregivers proposed the development of an online version of the 

3H intervention. Results from a recent systematic review of 17 studies concluded 

that online interventions were able to reduce depressive symptoms, anxiety, and 

distress among informal caregivers of persons living with chronic disease in the 

community (Ploeg et al., 2017). Since positive health outcomes are evident in 

informal caregivers who have taken part in online interventions, the researcher 

should consider implementing the 3H intervention through an online approach 

in the future. This would facilitate easier access to post-stroke information 

pertaining to coping and recovery amongst persons with stroke and their spousal 

caregivers. As persons with stroke and the facilitating nurse are in the 

rehabilitation ward, spousal caregivers may join them online for the 3H 

intervention free-of-charge. The advantages of such an approach are that it 

would make the intervention widely available, easily accessible, and more cost-

effective (Kang et al., 2018). Despite the advantages of online interventions, the 

drawbacks include non-adherence to the intervention and high dropout rates, 

which could range from 22% to 41% (Aalbers et al., 2011). To reduce the 

possibility of a high dropout rate, interactive methods, such as online 

discussions, could be incorporated (Kang et al., 2018). 

 

5.2.8 Limited efficacy 

The current study makes novel contributions to couples-based interventions for 

persons with stroke and their spousal caregivers in the Singaporean community. 

Despite its strengths, it is of paramount importance to identify the limited 
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efficacy of this research study. The first limitation is the weakness of a single 

group pre-and post-intervention study design, which may carry possible bias and 

threats to its internal validity (Knapp, 2016). To address and tackle the 

challenges of a single pre- and post-test group, the only recommended solution 

is to use a more rigorous design in future, incorporating randomisation and 

control groups to complete the process for better evidence-based practice 

development (Spurlock, 2018). Hence, it is highly recommended to rigorously 

test the 3H intervention on a larger scale with better power, by utilising a 

multisite RCT design. In addition to that, multisite RCTs with a good feasibility 

of recruitment can produce large sample sizes, thus contributing to greater power 

whilst testing the research hypothesis (Sedgwick, 2015).  

 

5.3 Preliminary results: Striving towards bonadaptation in coping with 

stroke 

Compared to persons with stroke, statistically significant differences in the 

preliminary results of the 3H intervention were more apparent in spousal 

caregivers at T1 (three weeks after the intervention) compared toT0 (pre-

intervention). Beyond expectations, persons with stroke appeared to have 

adapted less effectively to the stroke situation than did their spousal caregivers 

after participating in the 3H intervention. Horton and colleagues (2015) 

identified the fact that a stroke could impair communication ability, causing 

significant deficits in expressive and receptive language in persons with stroke. 

Therefore, prior to conducting any healthcare interventions, Wray & Clarke 
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(2017) recommended that healthcare professionals be mindful of a stroke 

patient’s significant loss and emotional upheaval related to communication 

challenges, as they may be at a different stage incoming to terms with changes 

post-stroke.   

Most spousal caregivers in this present study juggled their return to work to 

support their families, while taking various degrees of responsibility for caring 

of their spouse with stroke.  With nine million people diagnosed with their first 

stroke episode each year, a large number of people worldwide are suffering from 

moderate to severe disabilities (The Global Burden of Disease, 2008). Persons 

with stroke suffer from fatigue (Andersen et al., 2012), physical disability (Wang 

et al., 2014), and depression (Wozniak & Kittner, 2002), disrupting both their 

physical and mental functioning, contributing substantially to the economic 

burden of stroke in the community. Furthermore, Arwert et al. (2017) indicated 

that a patient’s inability to work is a major consequence of stroke. To maintain 

a flow of income, most spousal caregivers of persons with stroke took up part-

time jobs. A few studies found that people were found living longer with chronic 

debilitating conditions (Åberg et al., 2004; Adamson & Donovan, 2005). 

Spousal caregivers continuously strove to achieve continuity and normality, by 

resuming part-time work, for example, to minimise the disruptions to their 

marriage and life.  

 

Spouses from various cultural and religious backgrounds were expected by 

society to be responsible for caring for a spouse who had been diagnosed with 
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stroke (Bäckström et al., 2010; Kitzmüller et al., 2012). Studies in the Asian 

context indicated that marital obligations and the ethical responsibility to provide 

care prevented caregivers from leaving an ill spouse (Qiu et al., 2018; Xiao et 

al., 2014). Similarly in Korea, four in 10 older adults found themselves in the 

position of being the primary caregiver for their chronically ill spouse (Choi, 

2018). Supporting spousal caregivers in their efforts to balance work and 

caregiving tasks is of paramount importance to prevent them from feeling 

overwhelmed with responsibilities after their spouse has had a stroke.  

Prior to taking part in the 3H intervention, the participants in this study were 

struggling with stroke. The persons with stroke worried about their future, 

dealing with stroke-related disabilities. On the other hand, the spousal caregivers 

were also stressed, as they could not comprehend their spouse’s mood 

fluctuations and behavioural changes, contributing to caregiver strain. The 

diagnosis of chronic disease can serve as a significant stressor for persons 

suffering from such disease and their family caregivers, most notably spouses. 

Persons with chronic disease and their spouses must therefore learn ways to 

gradually adapt to the challenges of living and coping with a chronic medical 

condition (Zajdel et al., 2018). Couples coping with a chronic disease tend to 

feel close as they empathise and converge emotionally with one another (Bucki 

et al., 2019). Nevertheless, previous studies (Hatfield & Cacioppo, 1994; Monin 

& Schulz, 2009) have shown that when couples coping with chronic disease were 

unable to detach themselves from their spouse’s suffering, it would lead to 

https://www.sciencedirect.com/science/article/pii/S0020748919300574#bib0005
https://www.sciencedirect.com/science/article/pii/S0277953618306853#!
javascript:;
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personal distress, with detrimental effects on their physical and psychological 

health over time.   

It was evident in several studies (Bäckström et al., 2010; Brann et al., 2010; 

Quinn et al., 2014) that persons with stroke and their spousal caregivers were 

“suffering in silence.” Consistent with the findings of the current study, previous 

studies (Brereton & Nolan, 2000; Coombs, 2007) reported that some spousal 

caregivers concealed their frustrations from the person with stroke, to establish 

a sense that life was going on as usual in the family. Consequently, spousal 

caregivers felt supressed and overwhelmed, as they were unable to openly 

express their emotions (Coombs, 2007). Promisingly, participants in this study 

adapted to the stroke situation better after participating in the 3H intervention. 

Signs of bonadaptation were evident throughout the 3H intervention. 

Participants who participated in the interviews verbalised that they were able to 

break their silence and engage in conversations with one another. Similarly, 

participants learned how to tactfully communicate and openly express their 

feelings. 

 

5.4 The added value of multicomponent strategic interventions research 

Multicomponent family-oriented interventions are increasingly being utilised to 

deal with the concerns of families and persons who have been diagnosed with 

chronic health conditions (Gonzalez et al., 2002; Steinglass et al., 2011). The 

interventions were usually delivered on a one-day, weekly, or biweekly basis 
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over three to six sessions (Rolland, 2019). These interventions enable persons 

suffering from chronic disease and their families to confront the demands related 

to the disease. Similar to the preliminary findings of the 3H intervention, a 

review and meta-analysis of multicomponent couples-oriented interventions for 

chronic illness identified that these interventions are proven to be more 

efficacious than care as usual or individual patient-centric psychosocial 

interventions (Martire et al., 2010). The review focused on couples coping with 

chronic illnesses such as cancer, diabetes, arthritis, chronic pain, HIV, and 

cardiovascular disease. It was found that couples-based interventions had 

significant effects on the depressive symptoms of patients, marital functioning, 

and pain (Martire et al., 2010). 

 

Likewise, the 3H intervention added value for study participants by giving them 

an opportunity to voice their personal concerns in relation to adaptation and 

coping with the stroke disease process. Through the intervention’s group 

sessions, it was evident in the qualitative findings that cross-family alliances 

with other spouses in similar caregiving roles were formed. Cultivating a sense 

of support through the structured multicomponent intervention services indeed 

improved family networks and minimised their feelings of isolation (Rolland, 

2019).  

 

5.5 Strengthening the 3H intervention implementation using an experience-

based codesign (EBCD) approach in the Singaporean community 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Martire%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=20697859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martire%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=20697859
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Prior to the implementation of a RCT, it is necessary to enhance the delivery of 

the 3H intervention using an experience-based codesign (EBCD) approach. One 

of the common strategies adopted to improve patient experience in the clinical 

setting is engagement of patient and family caregivers through patient-family 

caregiver health education (Carman et al., 2013). Although engagement with 

patients and their family caregivers enhances quality of health, the discussion is 

focused on a micro-level approach with individual meetings of health education 

among patients, family caregivers, and healthcare professionals (Coulter, 2012). 

More recently, experience-based codesign (EBCD) approach was introduced to 

collectively engage patients, family caregivers and healthcare professionals in 

the re-design processes of healthcare delivery that focus on system-level 

approach (Fucile et al., 2017). The active engagement of healthcare 

professionals, patients, and their caregivers in the planning and development of 

healthcare services is the fundamental key to clinical effectiveness (Crawford et 

al., 2002). A limitation of the 3H intervention is that it did not gather sufficient 

evidence on healthcare professionals’ views and suggestions for further 

improving the service delivery. To fill this gap, experience-based codesign 

(EBCD) is a holistic approach that engages patients, caregivers, and healthcare 

staff in a partnership to develop and strengthen healthcare services (Green et al., 

2019). It is necessary to enhance the delivery of the 3H intervention using the 

EBCD approach. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Crawford%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=12458240
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In particular, EBCD focuses on patient, caregiver, as well as healthcare 

professional emotions and experiences related to service delivery. By 

empowering healthcare staff, patients, and their caregivers to make changes, the 

EBCD approach identifies opportunities for service usability and sustainability 

(The Point of Care Foundation, 2020). Service users and healthcare professionals 

will either be filmed, interviewed, or observed to understand their positive and 

negative experiences of participating in an intervention. These shared 

experiences serve as a change catalyst where service users, such as patients and 

their caregivers, sit side-by-side with healthcare professionals to better design, 

implement, and test improvements to healthcare service interventions (Institute 

for Healthcare Improvement, 2020). For instance, the EBCD approach was used 

in the emergency department of a large teaching hospital in London. The study 

explored the feasibility of an intervention to improve palliative care services for 

older persons, their families, and healthcare professionals (Blackwell et al., 

2017). It has been identified that EBCD can encourage collaborative working 

between vulnerable persons, caregivers, and healthcare professionals in 

healthcare settings. Therefore, participants’ specific needs are accounted for, 

further strengthening the implementation of the complex intervention. Similarly, 

Brady and colleagues  (2020) used the EBCD approach to enhance a pre-

treatment care pathway for persons diagnosed with head and neck cancer. A total 

of 14 members, comprised of patients, radiation oncologist, clinical nurse 

specialists, dietitians, and speech-language therapists took part in the study. 

Seven key areas for practice improvements were jointly identified by the patients 

and staff members. They include, (a) revision of patient and caregiver 

https://www.sciencedirect.com/science/article/abs/pii/S0020748917300093#!
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brady%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=31139929
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information materials, (b) establishment of a patient experience video, (c) 

timeline information on cancer recovery, (d) a buddy system for patients during 

their cancer trajectory, (e) appointment scheduling flexibility, (f) seamless care 

transitions between settings, and (g) rebranding of departmental building (Brady 

et al.,  2020). These key areas for practice improvements, involving patients in 

new roles as codesigners, embraces new perspectives for healthcare 

professionals to view patients as equal partners in developing and implementing 

healthcare interventions. The EBCD encourages healthcare professionals to 

leave their comfort zone, and examine new ways to interact and share 

experiences with patients in order to realise eye-opening solutions and new 

visions for care (Gustavsson & Andersson, 2019). Raynor and colleagues (2020) 

reported that EBCD is a pragmatic approach that identifies and reflects 

healthcare provider, patient, and family caregiver priorities as part of the 

research process to strengthen the implementation of an intervention for 

subsequent testing through a randomised controlled trial. To further strengthen 

the implementation of the 3H intervention prior to conducting a RCT, eight 

stages of EBCD, as informed by the Point of Care Foundation, will be adhered 

to in future studies (Figure 16) (Green et al., 2019; Palumbo, 2016). The eight 

stages include, (1) site observations, (2) gathering the experiences of service 

providers and recipients, (3) interviewing and filming participants’ perspectives 

to initiate discussions (4) gathering feedback from service providers, (5) 

collecting feedback from service users, (6) joint workshop, (7) implementation 

of small codesign teams, and (8) conducting celebration events.   

https://www.ncbi.nlm.nih.gov/pubmed/?term=Brady%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=31139929
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brady%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=31139929
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Figure 15: The eight stages of EBCD approach (Green et al., 2019; Palumbo, 

2016)                                          
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                                    CHAPTER SIX  

  

LIMITATIONS, RESEARCH SIGNIFICANCE, IMPLICATIONS, AND 

CONCLUSION 

 

 

6.1 Limitations  

  

While this study was implemented and reported using rigorous scientific 

methods, there were some limitations that were beyond the researcher’s control. 

The first is that this study was conducted in the English language among people 

of diverse ethnic and cultural backgrounds, such as Chinese, Malay, and Indian. 

Based on the qualitative interview findings, six persons with stroke and two 

spousal caregivers reported that they were more comfortable conversing and 

comprehending in their own native language of Chinese, Malay, or Tamil rather 

than English. Qualitative findings also suggested that some participants would 

prefer if the associated 3H intervention educational materials were translated 

into the Chinese, Malay, and Tamil languages respectively. Further studies 

should have the programme translated into participants’ native languages to 

improve the generalisability of the 3H intervention in different cultural contexts.  

 

Secondly, social desirability bias was possibly present in three persons with 

stroke who took part in the 3H intervention. Social desirability bias refers to a 
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tendency for research participants to provide socially desirable answers in a 

questionnaire, instead of selecting answers that truly reflect their feelings 

(Grimm, 2010). These participants were pleased with the 3H intervention. 

Before filling in the questionnaire, they responded verbally that they would 

select better questionnaire responses. To address this challenge, these 

participants were immediately advised to select responses that were indicative 

of their true feelings. They were further reassured that research participant 

confidentiality and anonymity will be always maintained in the study, thereby 

increasing their confidence in responding truthfully to the questionnaires and 

interview questions.  

 

Third, potential participant attrition bias from the 3H intervention was evident 

in this study. To further encourage couples’ participation, an online mode of the 

3H intervention could be developed and tested in future. There is evidence 

suggesting that online healthcare interventions are cost-effective, can minimise 

resources duplication, and facilitate prompt updating of new information, even 

in different languages, in a timely manner (Andersson & Titov, 2014).  

 

The fourth limitation is that two couples stated that the baseline questionnaires 

were too lengthy to be completed, contributing to potential response bias. 

Nevertheless, all participants took approximately 15-20 minutes to complete the 

questionnaires. To avoid tiring out persons with stroke and their spousal 

caregivers, efforts should be made to shorten the questionnaires when the 3H 

intervention is conducted in the future.  
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6.2 Implications  

6.2.1 Implications for research  

Our innovative intervention is the first study to incorporate shared decision- 

making amongst stroke couples, which is an evolving approach in stroke 

research (Armstrong, 2017). Stroke happens unexpectedly, and persons with 

stroke are usually cared for by an informal caregiver, such as a spouse. With 

rapidly aging populations worldwide, the burden of stroke is expected to increase 

in many countries. Besides the persons with stroke, spousal caregivers face 

challenges in providing care to a spouse with stroke. Therefore, holistic support 

through the implementation of the 3H intervention is pivotal for both persons 

with stroke and their spousal caregivers. All of these study findings add new 

knowledge, by showing that the 3H intervention supports persons with stroke 

and their spousal caregivers in their adaptation post-stroke. Living with stroke 

can be a challenge for couples, significantly affecting their physical and 

emotional health, as well as their marital relationship.  

 

Future research will evaluate the impact of the 3H intervention using the 

experience-based codesign (EBCD) approach. In addition, future research will 

follow up with participants after their discharge home into the community. This 

will add to new findings, if the 3H intervention allows for a seamless transition 

from hospital to home for couples coping after a stroke. Thereafter, a full 

randomised controlled trial of the 3H intervention will be conducted to 

determine the effectiveness of the 3H intervention programme in a clinical 

setting.  
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6.2.2 Implications for practice 

The 3H intervention provides evidence on how to support persons with stroke 

and their spousal caregivers in a clinical setting. To strengthen the delivery of 

the 3H intervention in the future, nurses should collaborate with couples and, 

while the patient is still in the hospital, synthesise their knowledge and evidence 

on their expectations of life and recovery after a stroke, before the patient is 

discharged to return home. Based on the findings, nurses could at that time work 

together further with stroke couples to establish a realistic plan to advance their 

support, in terms of providing knowledge about stroke, and educating couples 

on the skills required to deal with stroke, and on the resources that are available 

to them in the hospital (Creasy et al., 2016). For nurses to support stroke couples 

effectively, they must be provided with training on how to implement evidence-

based interventions.  This will equip nurses with the skills they need to 

effectively engage couples in a dyadic stroke care approach. In addition, nursing 

administrators verbalized that they had recognised the importance of developing, 

on an ongoing basis, an intervention to provide support for stroke patients and 

their spousal caregivers as couples.   

 

Nursing administrators were encouraged to recognise the importance of 

evidence-based development and of providing support interventions for persons 

with stroke and their spousal caregivers as couples, instead of the current care 

focus, which predominantly seeks to support individual stroke patients. The 

current support of the 3H intervention would be considered and integrated into 



108 

 

nursing clinical practice after it is further strengthened with the EBCD approach 

and evaluated in a trial study.   

 

6.2.3 Implications for policy development  

To inform health policy and intervention investment decisions, future studies 

would include the economic evaluation of the 3H intervention. An economic 

evaluation of an intervention would bring a greater understanding of the cost-

effectiveness of alternative implementation efforts (Reeves et al., 2019).  In 

succeeding studies, economic evaluation of the 3H intervention will be assessed 

using the Consolidated Health Economic Evaluation Reporting Standards 

(CHEERS) checklist (Husereau at al., 2013). This checklist was developed to 

improve reporting transparency and to enhance the clarity of published economic 

evaluations.  

 

6.3 Conclusion   

  

This study serves as an important contribution to new research evidence on the 

development, feasibility testing, and preliminary outcomes evaluation of the 3H 

intervention in Singapore to support couples in post-stroke living and recovery. 

Based on the findings of a literature review and qualitative study, the 

development of the 3H (Head, Heart, Hands) intervention was systematically 

presented. The theoretical framework, ABCX model of family stress and 

adaptation, was recognised and justified to underpin the 3H intervention.  
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After conducting a feasibility study and evaluating its preliminary effects, study 

results showed that the 3H intervention was feasible and acceptable in improving 

the post-stroke adaptation of couples in Singapore. In addition, this 3H 

intervention was well received (accepted) by persons with stroke and their 

spousal caregivers. Even though, when compared to persons with stroke, spousal 

caregivers reported better outcomes in their post-stroke adjustment, coping, 

anxiety and depression scores after participating in the 3H intervention, it is 

important for hospitals and the community to implement support initiatives such 

as the 3H intervention. This helps healthcare professionals to better understand 

the needs and ease the difficult life situation of both persons with stroke and their 

spousal caregivers as a unit of care.  

 

Qualitative findings demonstrated that persons with stroke and their spousal 

caregivers initially struggle with the stroke situation. After participating in the 

3H intervention, they were found to have improved their coping processes 

together to deal with stroke in the family. Intervention participants became more 

prepared to face the storm signifying the stroke, as they coped effectively by 

breaking their silence, engaged in conversations and shared decision-making, 

cultivated a sense of support, and conveniently fulfilled their educational needs. 

To ensure a seamless healthcare transition for couples living with stroke from 

hospital to home, extending the 3H intervention for community nursing should 

be prioritised. Appropriate support programmes, such as the 3H intervention, 

allow healthcare professionals to understand and alleviate the difficult life 
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situation and needs of persons with stroke and their spousal caregivers in their 

journey to recovery.  

 

It is evident that further development and the implementation of a series of 3H 

intervention programmes in future, utilising the EBCD approach and rigorous 

evaluation of the programme through larger and multisite RCTs, is warranted. A 

key strength of the EBCD is that healthcare professionals, persons with stroke, 

and their spousal caregivers can jointly contribute to knowledge of ways to 

support couples in coping after a stroke.  Patients and spousal caregivers who 

are experts in their own experiences should be given an opportunity to be 

involved and further improve the 3H intervention service. Having said that, the 

experiences of healthcare professionals might differ from the experiences of 

persons with stroke and their spousal caregivers. Therefore, collaboration is 

required to capture areas for improvement in the 3H intervention developmental 

efforts to enhance support.  
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Appendices 

 

Appendix I 3H intervention protocol 

    
Sources:  Palmer & Palmer (2011), Singapore National 
Stroke Association (2018)  
  

Week Session Domain of 

focus 

based on 

identified 

model 

Content outline Type of 

session 

Duration 

1 

 

1 Adaptive 

resources 

(bB) and 

Perception 

(cC) 

Topic: Setting the stage 

for life after a stroke  

 

Content 

• Stroke happens to 

both of you 

• What exactly is 

stroke? 

• Different types of 

stroke 

• Consequences of 

stroke 

• The course of illness 

and the prognosis of 

recovery 

• Rehabilitation of 

persons living with 

stroke 

• Spouses: Partners in 

stroke recovery 

• Caregivers in society 

• Skills training: Blood 

pressure monitoring  

 

Group 1 hour 

2 Topic: When stroke 

moves in - How stroke 

affects you and your 

marriage  

 

Content  

• The caregiver 

experiences 

• Stresses and strains of 

caregiving  

• Health consequences 

of caregiving 

• Stroke, caregiving, 

and marriage 

Group 1 hour 
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Week Session Domain of 

focus 

based on 

identified 

model 

Content outline Type of 

session 

Duration 

• Skills training: Falls 

prevention and safe 

lifting  

 

2 

 

3 Topic: Shared decision 

making on the secret 

ingredient - Stroke and 

social support  

 

Content  

• Decisions on family 

social support after 

stroke 

• Decisions on marital 

support and stroke 

outcomes 

• Practical tips for 

supporting your 

spouse  

Individual 

couples 

1 hour 

4 Topic: You are the one - 

Balancing the roles of 

caregiver and marriage 

partner  

 

Content  

• Getting stuck in the 

caregiver role 

• Getting unstuck 

together 

• Practical tips for 

balancing the roles of 

caregiver and marriage 

partner  

• Skills training: Safe 

medication 

administration   

 

Group 1 hour 

3 

 

5 Topic: Shared decision 

making on rebuilding 

your marriage after 

stroke - In sickness and 

in health  

 

Content  

• Build on the strengths 

of your relationship 

Individual 

couples 

1 hour 
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Week Session Domain of 

focus 

based on 

identified 

model 

Content outline Type of 

session 

Duration 

• Change relationship 

patterns that don’t work 

• Recovery ups and 

downs  

• Find the “silver lining” 

• Practical tips for 

rebuilding your 

marriage after stroke  

 

6 Topic: Give me a break- 

support for the 

caregiving spouse and 

partner  

 

Content 

• Social support for 

caregivers and partners 

• Taking care of yourself 

• Advocacy - Importance 

of shared decision 

making 

• Tapping into 

caregiving resources 

• Practical tips for 

support of the 

caregiving spouse and 

partner  

• Skills training: Safe 

feeding  

 

Group 1 hour 
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Appendix II Information sheet 
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Appendix III Written consent  
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Appendix IV 3H intervention bag  
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Appendix V Semi-structured interview guide   

 

  
  

Interviews began with the broad question:  

1. How do you feel about participating in the 3H intervention? 

The interview guide then included questions to deepen our knowledge about 

the participants’ experiences during and after taking part in the 3H 

intervention. Examples were: 

2. How have the skills and knowledge gained from the 3H intervention 

benefitted you? 

3. Overall, what are your thoughts and feelings about the 3H intervention? 

4. How will your participation in the 3H intervention help you when you are 

discharged home? 

Probing follow-up questions such as the following were included to encourage 

the participants to converse and to generate rich data about their experiences   

taking part in the 3H intervention:  

5. What about the content of the intervention? 

6. How satisfied (or not satisfied) were you when participating in the 3H 

intervention? 
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Appendix VI Study instruments  

 

 QUESTIONNAIRE FOR COUPLES                             Date: 

____________________ 

To be filled in by researcher  

Code  

Time of intervention T0/ T1 (to circle)  

Type of participant  Spouse/ Person with stroke  

 

Particulars  

1. Sex 

        1 ▢ M        

        2 ▢ F 

 

2. Age  

         1 ▢ 20- 29 

         2 ▢ 30- 39 

         3 ▢ 40- 49 

         4 ▢ 50- 59  

         5 ▢ 60- 69  

         6 ▢ 70- 70 

         7 ▢ 80+ 

 

3. Employment status:  

   1 ▢ Working full-time 

   2 ▢ Working part-time 

   3 ▢ Unemployed 

   4 ▢ Retiree  

 

4. Educational qualification  

   1 ▢ No education 

   2 ▢ Primary 

   3 ▢ Secondary 

   4 ▢ Tertiary  

 

5. Race 

   1 ▢ Chinese     

   2 ▢ Malay  

   3 ▢ Indian 

   4 ▢ Eurasian 
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1. HOSPITAL ANXIETY AND DEPRESSION SCALE (HADS) 

Instructions: Read each item and circle the reply which comes closest to how you have 

been feeling in the past week.  

I feel tense or ‘wound up’:  A   I feel as if I am slowed 

down:  

D  

Most of the time  3   Nearly all of the time  3  

A lot of the time  2   Very often  2  

Time to time, occasionally  1   Sometimes  1  

Not at all  0   Not at all  0  

     

I still enjoy the things I used 

to enjoy:  

D    I get a sort of frightened 

feeling like ‘butterflies in 

the stomach’:  

A  

Definitely as much  0    Not at all  0  

Not quite so much  1    Occasionally  1  

Only a little  2    Quite often  2  

Not at all  3    Very often  3  

     

I get a sort of frightened 

feeling like something awful 

is about to happen:  

A   I have lost interest in my 

appearance:  

D  

Very definitely and quite badly  3   Definitely  3  

Yes, but not too badly  2   I don’t take as much care as 

I should  

2  

A little, but it doesn’t worry 

me  

1   I may not take quite as 

much care  

1  

Not at all  0   I take just as much care as 

ever  

0  

     

I can laugh and see the funny 

side of things:  
D    I feel restless as if I have to 

be on the move:  

A  

As much as I always could  0    Very much indeed  3  

Not quite so much now  1    Quite a lot  2  

Definitely not so much now  2    Not very much  1  

Not at all  3    Not at all  0  

     

Worrying thoughts go 

through my mind:  

A   I look forward with 

enjoyment to things:  

D  

A great deal of the time  3   A much as I ever did  0  

A lot of the time  2   Rather less than I used to  1  

From time to time but not too 

often  

1   Definitely less than I used to  3  

Only occasionally  0   Hardly at all  2  

     

I feel cheerful:  D    I get sudden feelings of 

panic:  

A  

Not at all  3    Very often indeed  3  

Not often  2    Quite often  2  

Sometimes  1    Not very often  1  

Most of the time  0    Not at all  0  



      120    

  

  
 

 

 

 

2.  

REVISED DYADIC ADJUSTMENT SCALE (DAS) 

Please indicate below the approximate extent of agreement or disagreement 

between you and your spouse for each item on the following list. Kindly circle.  

 Always 

Agree 

Almost 

Always 

Agree 

Occasionally 

Agree 

Frequently 

Disagree 

Almost 

Always 

Disagree 

Always 

Disagree 

1. Religious matters 

 

5 4 3 2 1 0 

2. Demonstrations of 

affection 

5 4 3 2 1 0 

3. Making major decisions 

 

5 4 3 2 1 0 

4. Sexual relations 

 

5 4 3 2 1 0 

5. Conventionality (Proper 

behaviour) 

5 4 3 2 1 0 

6. Career decisions 

 

5 4 3 2 1 0 

 

 All the 

Time 

Most of the 

time 

More often 

than not 

Occasionally  Rarely Never 

7. How often do you discuss 

or have you considered 

divorce or separation? 

0 1 2 3 4 5 

 

8. How often do you and 

your partner quarrel? 

0       1 2 3 4 5 

 

9. Do you ever regret that 

you married? 

0 1 2 3 4 5 

 

10. How often do you and 

your mate “get on each 

other’s nerves’’? 

0 1 2 3 4 5 

 

 Everyday Almost 

Everyday 

Occasionally Rarely Never 

11. Do you and your partner 

engage in outside interests 

together? 

4 3 2 1 0 

 

 

Please indicate below the approximate extent of agreement or disagreement 

between you and your partner for each item on the following list. Kindly circle.  

 

     

I can sit at ease and feel 

relaxed:  

A   I can enjoy a good book or 

radio or TV programme:  

D  

Definitely  0   Often  0  

Usually  1   Sometimes  1  

Not often  2   Not often  2  

Not at all  3   Very seldom  3  
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How often would you say the following events occur between you and your 

spouse? 

 Never Less 

than 

once a 

month 

Once or 

twice a 

month 

Once or 

twice a 

week  

Once a 

day 

More 

often  

12. Have a stimulating exchange 

of ideas 

0 1 2 3 4 5 

 

13. Work together on a project  0       1 2 3 4 5 

 

14. Calmly discuss something 0 1 2 3 4 5 

 

 

 

3. DYADIC COPING INVENTORY (DCI) 

The next questions are designed to measure how you and your spouse cope with 

stress. Please circle the first response that you feel is appropriate.  

 

This section is about how you communicate your stress to your partner. 

 Very 

rarely   

Rarely Sometimes  Often  Very 

often   

1. I let my partner know that I appreciate 

his/her practical support, advice, or 

help. 

1 2 3 4 5 

2. I ask my partner to do things for me 

when I have too much to do. 

1 2 3 4 5 

3. I show my partner through my 

behaviour when I am not doing well or 

when I have problems. 

1 2 3 4 5 

4. I tell my partner openly how I feel and 

that I would appreciate his/her support. 

1 2 3 4 5 
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This section is about what your partner does when you are feeling stressed. 

 Very 

rarely  

Rarely Sometimes  Often Very 

often 

5. My partner shows empathy and 

understanding to me. 

1 2 3 4 5 

6. My partner expresses that he/she is 

on my side. 

1 2 3 4 5 

7. My partner blames me for not 

coping well enough with stress. 

1 2 3 4 5 

8. My partner helps me see stressful 

situations in a different light. 

1 2 3 4 5 

9. My partner listens to me and gives 

me the opportunity to communicate 

what really bothers me. 

1 2 3 4 5 

10. My partner does not take my stress 

seriously. 

1 2 3 4 

 

5 

11. My partner provides support, but 

does so in an unwilling and 

unmotivated manner. 

1 2 3 4 5 

12. My partner takes on things that I 

normally do in order to help me 

out. 

1 2 3 4 5 

13. My partner helps me analyse the 

situation so that I can better face 

the problem. 

1 2 3 4 5 

14. When I am too busy, my partner 

helps me out. 

1 2 3 4 5 

15. When I am stressed, my partner 

tends to withdraw. 

1 2 3 4 5 

 

This section is about how your partner communicates when he/she is feeling 

stressed. 

 Very 

rarely 

Rarely Sometimes  Often  Very 

often  

16. My partner lets me know that 

he/she appreciates my practical 

support, advice, or help 

1 2 3 4 5 

17. My partner asks me to do things for 

him/her when he/she has too much 

to do. 

1 2 3 4 5 

18. My partner shows me through 

his/her behaviour that he/she is not 

doing well or when he/she has 

problems. 

1 2 3 4 5 

19. My partner tells me openly how 

he/she feels and that he/she would 

appreciate my support 

1 2 3 4 5 
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This section is about what you do when your partner makes known his/her stress. 

 Very 

rarely 

Rarely Sometimes  Often Very 

often  

20. I show empathy and understanding to 

my partner. 

 

5 4 3 2 1 

21. I express to my partner that I am on 

his/her side. 

 

5 4 3 2 1 

22. I blame my partner for not coping 

well enough with stress. 

 

5 4 3 2 1 

23. I tell my partner that his/her stress is 

not that bad and help him/her to see 

the situation in a different light. 

 

5 4 3 2 1 

24. I listen to my partner and give him/her 

space and time to communicate what 

really bothers him/her. 

 

5 4 3 2 1 

25. I do not take my partner’s stress 

seriously. 

5 

 

 

4 

 

 

3 

 

 

2 

 

 

1 

 

 

26. When my partner is stressed, I tend to 

withdraw. 

 

5 4 3 2 1 

27. I provide support, but do so in an 

unwilling and unmotivated manner 

because I think that he/she should 

cope with his/her problems on his/her 

own. 

 

5 4 3 2 1 

28. I take on things that my partner would 

normally do in order to help him/her 

out. 

 

5 4 3 2 1 

29.  I try to analyse the situation together 

with my partner in an objective 

manner and help him/her to 

understand and change the problem. 

 

5 4 3 2 1 

30. When my partner feels he/she has too 

much to do, I help him/her out. 

 

5 4 3 2 1 
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This section is about what you and your partner do when you are both feeling 

stressed 

 Very 

rarely 

Rarely  Sometimes  Often Very often 

31. We try to cope with the problem 

together and search for solutions 

 

5 4 3 2 1 

32. We engage in a serious discussion 

about the problem and think 

through what has to be done. 

 

5 4 3 2 1 

33. We help one another put the 

problem into perspective and see it 

in a new light. 

 

5 4 3 2 1 

34. We help each other relax with 

things like massage, taking a bath 

together, or listening to music 

together. 

 

5 4 3 2 1 

35. We are affectionate with each 

other, make love, and try that way 

to cope with stress 

 

5 4 3 2 1 

 

This section is about how you evaluate your coping as a couple. 

 Very 

rarely 

Rarely Sometimes  Often  Very often  

36. I am satisfied with the support I 

receive from my partner and the 

way we deal with stress together. 

 

5 4 3 2 1 

37. I am satisfied with the support I 

receive from my partner and I find 

as a couple, the way we deal with 

stress together is effective. 

 

5 4 3 2 1 
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Appendix IX 3H intervention budget  

  

  

 

  

  

  

  

  

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No Item type Quantity Unit price Cost 

1 3H intervention bag 

 

150 pieces 30.48 HKD 4,572 HKD 
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Appendix X Essential items prepared to conduct 3H intervention  
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Appendix XI Evidence-based practice implementation guide (Cullen & 

Adams, 2012) 
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Appendix XII Guidelines on how to conduct shared decision making 

(Armstrong, 2017) 

Shared decision making on the secret ingredient - Stroke and social 

support (session 3) 

Steps Guidelines Documentation of 

matters discussed 

1 Engage patient and their spousal caregiver 

in the decision-making process 

 

2 Describe the decision and the options 

available for stroke and social support, 

including each option’s potential benefits 

and risks (if any)  

 

3 Further assess the patient’s and caregiver’s 

values and goals, specifically as they relate 

to the available options 

 

4 Make the decision together  

 

 

Shared decision making on rebuilding your marriage after stroke - In 

sickness and in health (Session 5) 

Steps Guidelines Documentation of 

matters discussed 

1 Engage patient and their spousal caregiver 

in the decision-making process 

 

2 Describe the decision and the options 

available for stroke and social support, 

including each option’s potential benefits 

and risks (if any)  

 

3 Further assess the patient’s and caregiver’s 

values and goals, specifically as they relate 

to the available options 

 

4 Make the decision together  
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