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Abstract: Informal caregivers are essential in supporting stroke survivors' recovery, but it is unclear whether 

community interventions can promote healthy eating behaviors and social participation among stroke 

survivors and their caregivers. The Train-Your-Brain (TYB) program's impact on adherence to national dietary 

guidelines and social participation among informal caregivers and stroke survivors were assessed in a quasi-

experimental study. The TYB program had nine sessions, with one focusing on healthy lifestyle. Participants 

were prompted to discuss the topics covered, leading to social participation. Dietary habits were assessed using 

fruits and vegetables consumption questions, while social participation was measured using the Social Impact 

Measurement Framework. Mann-Whitney U-test and Wilcoxon Signed Rank Test were utilized to analyze the 

data. Eighteen informal caregivers and 27 stroke survivors participated in the program. Results showed a 

significant increase in fruit and vegetable intake and social participation in informal caregivers after the 

program, but there were no significant changes in stroke survivors. Informal caregivers play a crucial role in 

stroke survivors' lifestyle habits and in encouraging social connections with other stroke survivors. Thus, 

healthcare professionals should prioritize caregiver support and education to facilitate long-term dietary and 

social changes that can positively impact stroke survivor's recovery and quality of life. 

Keywords: post-stroke; community intervention; stroke survivors; caregivers; diet; fruits; vegetables;  

social participation 

 

1. Introduction 

Informal caregivers are unpaid individuals who provide regular care or assistance to a family 

member or friend with a health issue or disability [1]. Informal caregiving involves a broad range of 

tasks, such as helping with personal needs and household chores, managing finances, etc. Typically, 

informal caregivers are relatives or close friends of the person who requires care and may or may not 

live in the same household [1]. The importance of caregivers' role has been recognized by other 

studies, and their involvement in interventional studies is widely acknowledged [2,3]. 
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1.1. Role of Informal Caregivers of Stroke Survivors in Fruits and Vegetables Consumption 

Fruits and vegetables provide vital nutrients such as vitamins, minerals, fiber, and antioxidants 

that are necessary for maintaining overall health. These nutrients have been linked to a reduced risk 

of chronic diseases [4–6]. A diet high in fruits and vegetables offers numerous benefits for stroke 

survivors such as reducing the risk of recurrent strokes [7], enhancing cognitive function [8], and 

reducing the risk of obesity and type 2 diabetes [9]. Informal caregivers play an important role in 

stroke survivors’ diet. These caregivers help in encouraging stroke survivors to adhere to healthy diet 
by incorporating fruits and vegetables into meals.  

1.2. Role of Informal Caregivers of Stroke Survivors in Social Participation 

Social participation refers to the diverse ways in which individuals engage with others and make 

positive contributions to their communities [10]. This entails actively participating in social activities. 

Social participation plays a vital role in enabling individuals to establish social connections and foster 

a sense of community, which is an indispensable aspect of human life [10]. 

Social participation plays a crucial role in stroke survivors' recovery and rehabilitation. 

Individuals with high social participation were found to have beneficial outcomes including 

enhanced self-esteem, reduced isolation, and improved mood [11–15]. Informal caregivers play an 

important role in facilitating such participation by providing their stroke survivors opportunities and 

support for social activities [16,17]. To the authors’ knowledge, there is a lack of understanding if 
cognitive-based community interventions can promote healthy eating and enhance social 

participation among stroke survivors and their informal caregivers.  

The aims of the study are to examine how the Train-Your-Brain (TYB) Program affects the 

following: 1) adherence to the national healthy dietary guidelines, specifically the consumption of 

two servings of fruits and two servings of vegetables per day [18]; and 2) the degree of social 

participation among program participants (stroke survivors and informal caregivers). 

2. Materials and Methods 

2.1. Study Design 

This investigation utilized a quasi-experimental method to examine the effects of the TYB 

program on the stroke survivors and caregivers. The participants were selected from a community-

based study on brain health for stroke recovery in Singapore. The recruitment process involved 

reaching out to a variety of service providers, such as day rehabilitation centers, primary healthcare 

polyclinics, and stroke associations, in addition to word-of-mouth recommendations. Out of the 64 

eligible participants from the brain health study, 56 (87.5%) participants consented to take part. To be 

considered eligible for participation, the individuals had to meet either of the following criteria: 1) 

stroke survivors who were at least three months post-stroke and had no major language (aphasia) or 

motor function impairments (apraxia) that could impede their ability to provide informed consent, 

or 2) caregivers of stroke survivors. All participants were also required to have sufficient proficiency 

in the English language to provide informed consent and partake in the group program. 

Before the initiation of the program, the study team sent a survey link to the participants and 

conducted in-home visits to obtain baseline assessments. The TYB programme was held virtually via 

the Zoom video conferencing software, and upon its conclusion, the study team visited the 

participants again to conduct follow-up assessments. This study received ethical approval from the 

National University of Singapore-Institutional Review Board (NUS-IRB) (ref: NUS-IRB-2021-412). 

The study was conducted from 20 October to 30 December 2022. 

2.2. Intervention 

The TYB program was led by clinical neuropsychologists and conducted in English. The content 

was based on a previous version for older adults with mild cognitive impairment in a public hospital 

[19]. The program consisted of nine sessions lasting between 60 to 90 minutes, with two to three 
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sessions held each week. Within each session, there were about 20 to 30 participants. Participants 

who completed the first eight sessions were considered to have completed the program. Each session 

covered a specific topic related to cognitive and emotional health. Participants were also encouraged 

to discuss their strategies on applying what was taught in the sessions within the group. Participants 

were also given homework assignments after each session to reinforce the concepts learnt.  

This nine-session program was designed to educate individuals who have suffered from strokes 

on how to manage memory and thinking difficulties, address mood-related concerns, and prevent 

future strokes. Table 1 displayed a summary of the program. A more elaborate depiction of each 

session can be found in a separate manuscript [20]. Session 2 centered on adopting a healthy lifestyle, 

which comprised of consuming sufficient servings of fruits and vegetables. Although there was no 

dedicated session for social participation, participants were consistently prompted to engage in 

discussions with each other throughout the program. 

Table 1. Summary of each session of the Train-Your-Brain program. 

Summary of Each Session 

Session 1: Memory and Thinking Difficulties Related to Stroke  

Participants learned about how to identify these difficulties, understand normal ageing 

and memory processes, and set SMART (Specific, Measurable, Achievable, 

Realistic/Relevant and Timed) [21] goals for recovery and brain health. This session 

included memory games and a discussion on common memory and thinking problems 

after stroke. Participants were encouraged to complete homework tasks to improve 

brain health and memory, by setting daily goals, remembering new people's names, and 

repeating memory strategies daily. 

Session 2: Health and Lifestyle Impact on Memory, Thinking and Stroke Recovery 

Participants learned about the risk factors of recurrent stroke and the importance of 

healthy lifestyle choices to improve brain health. The session included discussions on 

common risk factors like diabetes, heart disease, high blood pressure, high cholesterol, 

depression and anxiety, obesity, and lack of physical activity on brain health. 

Participants were encouraged to set SMART goals for daily or weekly improvement in 

brain health, such as getting a health screening, eating more fruits and vegetables, 

practising good sleep habits, and to pair up and choose a strategy to implement 

together. 

Session 3: Generating Better Mood, Memory, and Recovery 

The facilitator led a discussion on the relationship between depression, anxiety, stress, 

memory, and thinking difficulties. The group was taught techniques to improve 

memory by managing mood and stress. Participants were encouraged to set a SMART 

goal to achieve "Better Mood, Sharper Brain", and practised the strategies taught during 

the session. 

Session 4: Improving Attention, Memory, and Recovery  

The facilitator educated participants about the different types of attention. The session 

also included tips on how to improve focus, such as following a routine, choosing the 

best time for activities, focusing on one task, minimizing distractions, using strategies, 

being aware of limitations, and managing anxiety. As homework, the participants were 

encouraged to formulate a SMART goal to enhance their focus for the week and put 

their strategies into practice. 

Session 5: Learning Good Planning, and Organization Skill to Optimize Recovery 

In this session, the facilitator emphasized the significance of good planning and 

organizational skills in enhancing recovery. Participants received psychoeducation on 

how these skills affect memory and thinking and were taught strategies to enhance 

them. Participants were encouraged to set daily goals to achieve a "SMART Plan, 

Organized Brain." The homework assignment required participants to write a SMART 

goal to help them become more organized and practise their strategies. 
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Session 6: When to Return to Work, Phased Return or Full-time Work? 

The facilitator provided psychoeducation on fatigue related to stroke and shared coping 

strategies for managing it. The session discussed returning to work after stroke and the 

importance of setting SMART goals for brain health and work reintegration. Participants 

were encouraged to discuss about the facilitators and barriers to returning to work. 

Homework included setting daily goals for improving brain health and memory, 

remembering new people's names, setting recovery goals, and practising memory 

strategies. 

Session 7: Manage Fatigue, Mood, and Stress to Meet Work Demand 

Participants were taught about pacing and monitoring activities, and physical exercise to 

build stamina using cognitive behavioral therapy principles. The facilitator provided 

education on managing low mood and stress, discussing physical and behavioral 

symptoms of depression, and techniques to improve mood. Participants were given 

homework assignments to set daily and weekly goals to make small changes to better 

manage their fatigue, mood, and stress. 

Session 8: Applying Memory and Thinking Strategies to Work Effectively 

The session focused on applying memory and thinking skills learned in previous 

sessions to work environments. Participants were engaged in a mindfulness exercise, 

learned about the benefits of mindfulness, and reviewed previous lessons on memory, 

thinking difficulties, and lifestyle factors that support brain health and mood. The 

facilitator encouraged participants to set goals for applying these skills in the workplace 

as homework. 

Session 9: Review Session 

Participants were encouraged to share their progress and experiences, incorporating the 

knowledge and strategies learned throughout the program. The facilitator summarized 

the important points covered in each session. Participants were given a final homework 

assignment, which encouraged them to continue to engage with the strategies and 

concepts learned during the program to promote ongoing growth and improvement. 

2.3. Measurements 

Participants' socio-demographic profiles were collected from the community-based brain health 

for stroke recovery study. Before home visits, they were asked to complete an online survey that 

covered their lifestyles, levels of social participation, and other aspects of their lives. The participants' 

cognitive abilities were evaluated during their home visits.  

2.3.1. Dietary Habits (Fruits and Vegetables) 

To evaluate the dietary habits of the participants, the survey asked two questions pertaining to 

this aspect, which were: " How many servings of fruits (excluding fruit juice) do you usually eat on 

a typical day?" and " How many servings of vegetables do you eat on a typical day?". In a local study 

conducted by Lim et al. [22], identical questions were posed concerning the consumption of fruits 

and vegetables, with the aim of eliciting a 24-hour recall response from the participants. The criteria 

for meeting national dietary guidelines were based on the consumption of two servings of fruits and 

two servings of vegetables per day [18]. Participants were shown sample pictures of one serving of 

fruits and vegetables after each question to assist them in understanding the questions better. 

2.3.2. Social Participation 

The Social Impact Measurement Framework (SIMF) was implemented as a means of measuring 

the level of social engagement among the participants. This framework was used to assess various 

aspects of their social participation. The SIMF was created through the collaboration of SG Enable, a 

Singapore organization that seeks to empower persons with disabilities, and National University of 

Singapore (NUS)-Institute of Systems Science (ISS), an institution in NUS. SIMF was designed to 
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evaluate the effectiveness of social and health programs and services. The development of SMIF 

involved obtaining sufficient validation from both individuals with disabilities and their caregivers 

[23]. The SMIF consists of 20 items designed for individuals with disabilities and 19 items intended 

for caregivers. To assess the internal consistency and reliability of the scale, Cronbach’s alpha 
coefficient was examined with 16 stroke survivors and 17 caregivers from the brain health study prior 

to the implementation of SIMF. The α values for stroke survivors and caregivers were calculated to 
be 0.81 and 0.88, respectively. The results of this analysis led to the utilization of SIMF in the current 

study. 

2.4. Statistical Analysis 

A total of eight participants, constituting 14.3% of the sample, were excluded from the analysis 

due to their incomplete home visit assessments. Since the sample size was relatively small, consisting 

of 27 stroke survivors and 21 caregivers, normality was not assumed. Within the caregiver 

participants, 18 of them were informal caregivers. Mann-Whitney U-test was utilized to compare the 

outcomes of the two groups (i.e., stroke survivors and informal caregivers), while the Wilcoxon 

Signed Rank Test was implemented to assess the change in dietary habits and social participation 

among participants within the same group after TYB. The statistical analyses were conducted using 

Python version 3.9.12. A p-value less than 0.05 was regarded as statistically significant in a two-tailed 

test. 

3. Results 

3.1. Socio-Demographic Profiles 

Table 2 displayed the socio-demographic profiles of the participants. Out of the 18 informal 

caregivers, 11 of them were spouses and the remaining seven were children of stroke survivors. 

Table 2. Demographic profiles of participants. 

 Stroke Survivors (n=27) Informal Caregivers (n=18) 

Female, n (%) 11 (40.7) 13 (72.2) 

Chinese, n (%) 22 (81.5) 15 (83.3) 

Age, median years 59.0 (IQR 50.0-69.0) 55.5 (IQR 46.0-68.5) 

3.2. Dietary Habits and Social Participation between Participant Groups 

The outcomes of the Mann-Whitney U-Test are shown in Tables 3 and 4. Table 3 showed that 

there were no considerable variations between the participant groups. On the other hand, Table 4 

showed that there was a significant difference in social participation levels between stroke survivors 

and informal caregivers following the completion of the TYB program (p=.02). 

Table 3. Comparison of consumption of fruits and vegetables, and social participation between 

participant groups before the commencement of Train-Your-Brain program. 

 
Stroke Survivors 

(n=27) 

Informal Caregivers 

(n=18)  
U-statistics p-value 

Servings of 

Fruits, median 
1.0 (IQR 1.0-2.0) 1.0 (IQR 1.0-1.3) 285.0 .28 

Servings of 

Vegetables, 

median 

2.0 (IQR 1.0-2.0) 2.0 (IQR 1.0-2.0) 226.0 .68 

Total Servings 

of Fruits and 

Vegetables, 

median 

3.0 (IQR 2.0-4.0) 3.0 (IQR 2.0-3.3) 256.5 .75 
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Social 

Participation, 

median  

67.0 (IQR 62.0-70.0) 72.5 (IQR 63.3-82.0) 168.5 .09 

IQR: Inter-quartile range. 

Table 4. Comparison of consumption of fruits and vegetables, and social participation between 

participant groups after the completion of Train-Your-Brain program. 

 
Stroke Survivors 

(n=27) 

Informal Caregivers 

(n=18) 
U-statistics p-value 

Servings of 

Fruits, median 
1.0 (IQR 1.0-2.0) 1.5 (IQR 1.0-2.0) 192.0 .17 

Servings of 

Vegetables, 

median 

2.0 (IQR 1.0-2.0) 2.0 (IQR 1.8-2.3) 185.5 .15 

Total Servings 

of Fruits and 

Vegetables, 

median 

3.0 (IQR 2.0-4.0) 4.0 (IQR 3.0-4.0) 173.5 .10 

Social 

Participation, 

median  

68.0 (IQR 62.0-74.0) 78.5 (IQR 64.8-81.5) 141.5 .02 

IQR: Inter-quartile range. 

3.3. Dietary Habits and Social Participation before and after Train-Your-Brain Program 

The Wilcoxon Signed Rank Test analysis, in Table 5, showed that there was a significant 

improvement in social participation in informal caregivers (p<.01). Moreover, there was also a 

significant increase in the number of servings of fruits consumption (p=.03). Similarly, the total 

servings of fruits and vegetables consumption increased significantly (p=.02). Although the increase 

in the number of servings of vegetables intake was not statistically significant, the p-value was very 

close to the level of significance (p=.06). However, there were no significant changes in the stroke 

survivors (see Table 6). 

Table 5. Comparison of consumption of fruits and vegetables, and social participation in informal 

caregivers (n=18). 

 Before TYB  After TYB  W-statistics p-value 

Servings of Fruits, 

median 
1.0 (IQR 1.0-1.3) 1.5 (IQR 1.0-2.0) 3.0 .03 

Servings of 

Vegetables, 

median 

2.0 (IQR 1.0-2.0) 2.0 (IQR 1.8-2.3) 0.0 .06 

Total Servings of 

Fruits and 

Vegetables, 

median 

3.0 (IQR 2.0-3.3) 4.0 (IQR 3.0-4.0) 3.0 .02 

Social 

Participation, 

median  

72.5 (IQR 63.3-82.0) 78.5 (IQR 64.8-81.5) 20.0 <.01 

IQR: Inter-quartile range, TYB: Train-Your-Brain. 
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Table 6. Comparison of consumption of fruits and vegetables, and social participation in stroke 

survivors (n=27). 

 Before TYB  After TYB  W-statistics p-value 

Servings of Fruits, 

median 
1.0 (IQR 1.0-2.0) 1.0 (IQR 1.0-2.0) 20.0 .74 

Servings of 

Vegetables, 

median 

2.0 (IQR 1.0-2.0) 2.0 (IQR 1.0-2.0) 13.5 .93 

Total Servings of 

Fruits and 

Vegetables, 

median 

3.0 (IQR 2.0-4.0) 3.0 (IQR 2.0-4.0) 34.5 .71 

Social 

Participation, 

median  

67.0 (IQR 62.0-70.0) 68.0 (IQR 62.0-74.0) 163.0 .75 

IQR: Inter-quartile range, TYB: Train-Your-Brain. 

4. Discussion 

The study aimed to evaluate the impact of the Train-Your-Brain (TYB) Program on adherence to 

the national healthy dietary guidelines and social participation among informal caregivers and stroke 

survivors. Results indicated that there were no significant differences between the participant groups 

before and after the commencement of TYB program for fruits and vegetables consumption. 

However, the findings revealed there was a significant improvement in social participation levels 

between the informal caregivers and stroke survivors following the TYB program. There was also a 

significant improvement in social participation among informal caregivers, and an increase in the 

number of fruit servings and total servings of fruits and vegetables consumed. No significant changes 

were observed among stroke survivors after the program.  

The study found that stroke survivors did not make significant dietary changes after TYB 

program, possibly due to already imposed dietary restrictions or post-stroke recovery plans 

following the onset of stroke symptoms [24]. It is also important to recognize that dietary changes 

may take time to become a habit and that, repeated encouragement and support from informal 

caregivers may be necessary to effect long-term change [25]. In addition, the study revealed no 

significant differences between participant groups in their consumption of fruits and vegetables daily 

before and after the commencement of TYB. The results implied that the eating habits of the informal 

caregivers could have influenced the dietary behavior of stroke survivors, particularly if they were 

living together, as most participants were spouses. This may be attributed to their close relationship 

as they likely exhibited similar behavioral habits before and after the introduction of TYB [26]. 

Although the objective of the study did not focus on the prevalence of participants' dietary 

habits, it is noteworthy that they did not meet the national dietary guidelines of consuming two 

servings of fruits and two servings of vegetables daily at baseline. This finding is consistent with a 

previous review that reported older adults worldwide failing to comply with dietary 

recommendations [27]. Additionally, Tham et al.'s study [20] on the impact of TYB on mood found 

that stroke survivors had heightened levels of depression, anxiety, and stress, which was attributed 

to their inadequate consumption of fruits and vegetables [28]. Moreover, stroke survivors may have 

faced psychological obstacles in adhering to healthcare professionals' recommended dietary 

restrictions due to the informal caregivers' failure to meet the dietary guidelines themselves [29]. 

Therefore, informal caregivers play a crucial role in influencing the lifestyle habits of stroke survivors, 

not only by providing support and assistance but also by acting as role models. 

The TYB program provided an opportunity for informal caregivers to learn and receive support 

to promote healthy eating habits and improve the well-being of themselves and the stroke survivors 

they care for. The results of the study indicated that the informal caregivers' dietary intake had 

improved significantly following their participation in the program. The program's success could be 
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attributed to its emphasis on active discussions and encouraging participants to implement the 

strategies learned in each session, which likely helped the caregivers become effective role models 

for the stroke survivors. It is also worth noting that active group discussions and frequent practices 

are essential for forming healthy habits [30,31]. The TYB program has taken these principles into 

account, and its design may have played a critical role in its success. By offering a platform for 

discussion and encouraging the participants to practise what they had learned, the program may 

have facilitated the development of new dietary habits among the informal caregivers, which in turn 

could have positively impacted the stroke survivors they cared for. 

The stroke survivors in the study did not display any significant improvement in their social 

participation following the TYB program. Some stroke survivors in the study may encounter 

challenges in communicating their ideas and viewpoints possibility due to aphasia and apraxia, 

leading to difficulties in expressing themselves. Apart from communication difficulties, stroke 

survivors may also experience emotional disturbances that can affect their social participation. 

Research studies had shown that social isolation and loneliness were common among stroke 

survivors, which could lead to further physical and psychological health problems [32,33]. The 

challenges could stem from either the negative societal perception towards those with 

communication impairments, or the individual's own emotions such as distress, embarrassment, or 

apprehension of exclusion. This notion is reinforced by Tham et al.'s [20] study which indicated that 

stroke survivors exhibited elevated levels of depression, anxiety, and stress. Hence, this accounts for 

the lack of statistically significant improvements in the stroke survivors' level of social participation 

after undergoing the TYB program. 

The results of the study showed that the TYB program led to a significant increase in social 

participation among informal caregivers, as well as a significant increase in social participation in 

comparison to stroke survivors. This outcome could be attributed to their active engagement in social 

activities to encourage social participation among stroke survivors. This finding aligns with another 

study, which found no improvement in depression, anxiety, and stress among caregivers [20], 

suggesting that the main objective of caregivers was to connect with others in the program, possibly 

stroke survivors. By building stronger connections, caregivers may be looking for companionship 

and social support with other stroke survivors and caregivers. Through these connections, caregivers 

could discover additional ways to support and benefit their own stroke survivors as well as coping 

strategies for themselves. During the stroke recovery process, it is crucial that survivors have the 

chance to interact with fellow peers, share their experiences and knowledge, receive emotional 

support, and participate in activities that encourage physical and cognitive rehabilitation [34]. 

Therefore, participating in the TYB program and connecting with other stroke survivors allowed 

caregivers to play a vital role in supporting their stroke survivors' recovery and overall well-being. 

4.1. Limitations 

Firstly, there was no evaluation of the long-term effects of TYB on healthy dietary consumption 

and social participation levels as the follow-up measurements were conducted shortly after the 

program ended. Therefore, it was not possible to determine if the improvements would be sustained. 

Secondly, due to the possibility that the Social Impact Measurement Framework has not been 

sufficiently validated in the context of stroke, the survey's capacity to precisely assess social 

participation levels among participants may be limited. Thirdly, the sample size of the study was 

small. As a result, the statistical analysis power was reduced, and generalizability to a larger 

population was limited. This pilot study suggests the need for future studies to conduct a randomized 

controlled trial (RCT) with a larger sample size to address these limitations. Finally, since the study 

was only conducted with English-speaking participants, it is possible that non-English speakers may 

have had different outcomes, particularly in a diverse society like Singapore.  

5. Conclusion 

The study highlighted the important role that caregivers play in the dietary and social aspects 

of stroke survivors' recovery and rehabilitation. While stroke survivors may already have dietary 
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restrictions or recovery plans in place, caregivers can provide support by being positive role models 

themselves by consuming adequate servings of fruits and vegetables. Notably, the TYB program was 

conducted over a relatively short period of fewer than 3 months, yet it was proven to be effective in 

encouraging caregivers to eat healthily and participate socially. The TYB program is an effective 

intervention for promoting healthy dietary habits among caregivers, and its design may have played 

a critical role in its success. Moreover, the program resulted in a rise in social participation among 

caregivers, potentially prompting them to seek camaraderie with other stroke survivors to foster 

social connections with their own stroke survivors, which is essential for stroke survivors' overall 

well-being. Therefore, healthcare professionals should also prioritize caregiver support and 

education to facilitate long-term dietary and social changes that can positively impact the stroke 

survivor's recovery and quality of life. 
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