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Background: Integrating evidence-based music-with-movement into routine practices for people with dementia requires effective 
implementation strategies. The objectives of this study were to evaluate the clinical efficacy of the intervention and to examine the 
effectiveness of the implementation strategies in promoting home-based adoption.
Methods: This was a cluster randomized controlled trial adopting a clinical effectiveness-implementation hybrid design. The 12-week 
music-with-movement intervention aims to promote the well-being of people with dementia and their caregivers. Clinical outcomes 
were assessed to evaluate the efficacy of the intervention. These included the symptoms of anxiety and depression of people with 
dementia; caregivers’ perception of their stress and the positive aspects of caregiving; and the quality of the dyadic relationship. 
Caregivers, staff, and volunteers were interviewed and objective figures on reach and adoption were collected to reflect the outcomes 
of the implementation.
Results: Compared to the waitlist control, there was a significant reduction in the anxiety and the symptoms of depression of those in 
the intervention group. There was also a significant reduction in the perceived stress level of the caregivers. Six focus group interviews 
were conducted. The intervention and the appropriateness of the implementation strategies were perceived positively by the dyad 
participants, the staff of the centres, and volunteers. Of the collaborating centres, 57% continued to use the intervention and, after six 
months, served six times more people than were recruited in this study. Over half of the participating families continued to use the 
intervention for at least six more months.
Conclusion: Music-with-movement interventions showed promise for improving the well-being of people with dementia and their 
caregivers. Effective strategies facilitated the implementation process, such as integrating communication technology to provide 
instant support and involving volunteers in engaging the collaborating centres and families. This study sheds light on perceptions of 
the intervention, and on its scalability for a broader population.
Trial Registration: NCT03575026, Registered 2 July 2018.
Keywords: music, dementia, implementation, acceptability, well-being

Introduction
Dementia is a neurodegenerative disorder characterized by a progressive and continuous decline that can adversely affect 
a person’s cognitive, behavioural, social, and emotional functioning. Among the various types of non-pharmacological 
interventions that support older adults with dementia and their caregivers, music interventions have become popular.1 

Elements of music, such as rhythm, melody, pitch, and harmony, have been shown to elicit a wide range of psychological 
and physiological responses that make physical activity more enjoyable, leading to improved health outcomes and quality 
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of life.2 Meta-analyses showed that music interventions positively affected the behavioural, cognitive, physiological, and 
affective outcome measures of people with dementia.1,3 They also helped to improve communication and relationships 
between persons with dementia (PWD) and their family caregivers, reduce the caregivers’ burden, and improve 
psychological symptoms in family caregivers.4 With its promising effects, one music intervention programme, Music 
and Memory, has been successfully adopted in over 100 nursing facilities in the U.S.5 However, a number of barriers 
were faced in the implementation, such as the perception of the staff that the intervention was not effective and that it was 
too intensive in terms of time/labour; therefore, it was suggested that effective implementation strategies be designed to 
overcome the identified barriers.6

In Hong Kong, a music-with-movement intervention (MM) was developed for PWD, which later came to involve 
family caregivers as a dyadic intervention.7–10 The approach involves the movement of gross body muscles with 
preferred music, while little is required in terms of fine motor muscle coordination or verbal ability.7 It was found that 
this music intervention effectively reduced the anxiety levels of PWD, and the qualitative results indicated that it was 
helpful for family caregivers to have a better understanding of their relatives and to maintain a closer relationship with 
them.10 Similar approaches have been employed as an intervention for PWD in Taiwan,11 the United States,12 and 
Belgium.13 The development of the intervention protocol for PWD was based on theoretical principles of music therapy, 
experience in working with PWD, and ideas and principles collected from experts in dementia care.7,14 However, the 
major problem with regard to the uptake of evidence is that successful trials are often those conducted within a research 
context. It is crucial to disseminate an evidence-based intervention to benefit a broader population, which requires 
purposive and effective implementation strategies that fit the Asian context. More important, the experience and findings 
would inform practice and contribute to research on implementing and sustaining a potentially efficacious intervention.

The dissemination of evidence-based music interventions into routines is challenging.6 Therefore, implementing the 
MM intervention for PWD requires a comprehensive approach that addresses barriers and facilitators, which may lower 
the motivation of stakeholders to follow the recommended implementation protocol. This study follows the Consolidated 
Framework For Implementation Research (CFIR), which guides the identification of contextual determinants within the 
local context.15 The Expert Recommendations for Implementing Change (ERIC) were also considered when designing 
the implementation strategies targeting the identified barriers.16 The CRIF framework is composed of determinants that 
have been organized into five major domains: intervention characteristics, outer setting, inner setting, the characteristics 
of the individuals involved, and the process of implementation. The ERIC compilation provides a list by which to select 
discrete strategies that can be used to build a tailored multicomponent strategy for implementation.16–18

Based on experience accumulated from previous randomized controlled trials,8–10 the barriers to implementation were 
identified (see Table 1 for details) to be addressed by relevant ERIC implementation strategies (see Table 2 for details). 
The implementation strategies target the four categories of contextual barriers named by CFIR and are aimed at: (1) 
increasing the target population’s perception of their need for the intervention (ie, the outer-setting); (2) addressing the 
concerns of stakeholders (ie, the inner-setting and individual characteristics); and (3) facilitating the process. The 
effectiveness of these strategies had yet to be evaluated.

Objectives
This study was to evaluate the adoption of a music-with-movement (MM) intervention with a sustainable approach to 
improving the psychosocial well-being of PWD and their family caregivers. A multi-method approach using a combina-
tion of quantitative and qualitative research methods was used to evaluate the clinical efficacy of the intervention and 
examine the effectiveness of the implementation strategies. The objectives of the study were:

1. To quantitatively evaluate the clinical efficacy of the intervention on the psychosocial well-being of PWD and 
their caregivers, and on the quality of the dyadic relationship, and.

2. To qualitatively examine the effectiveness of the implementation strategies used to promote the adoption of the 
home-based, dyadic MM intervention.
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Table 1 ERIC Implementation Strategies to Address Barriers Identified by CFIR

CFIR Contextual Barrier Identified  
Before Implementation

Designed ERIC Implementation Strategies
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1.Outer setting The target population’s needs and resources are not known. ✓ ✓ ✓

2.Inner setting a. The music intervention does not fit well with existing workflows; also, the meaning 
and values attached to the intervention do not align well with stakeholders’ needs.

✓

b. Relative priority: The stakeholders perceive that the implementation of the music 
intervention takes a back seat to other initiatives or activities.

✓ ✓

c. There are no tangible or less tangible incentives in place for implementing the 
intervention.

✓

d. Goals and feedback are not clearly communicated. ✓ ✓ ✓

e. The organization is not ready and committed to implementation. ✓ ✓ ✓ ✓

f. Available resources are insufficient to support the implementation of the innovation. ✓

g. Stakeholders do not have adequate access to knowledge and information about the 
intervention or how to incorporate it into work tasks.

✓ ✓ ✓ ✓

3.Characteristics 
of individual

a. Stakeholders have negative knowledge and beliefs about the innovation. ✓ ✓ ✓

b. Stakeholders do not have confidence in their capabilities (self-efficacy) to execute 

courses of action to achieve the goals.

✓ ✓ ✓ ✓ ✓

c. Stakeholders are not skilled or enthusiastic about using the music intervention in a 

sustained way (stage of change).

✓ ✓ ✓
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Table 1 (Continued). 

CFIR Contextual Barrier Identified  
Before Implementation

Designed ERIC Implementation Strategies
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4.Process a. Strategies to attract and involve key stakeholders are ineffective or non-existent. ✓ ✓

b. The execution did not go according to plan. ✓

c. There is little reflection and evaluation of the progress and quality of the imple-

mentation, nor regular personal and team debriefings about the progress of the 
participants and the experience gained.

✓ ✓ ✓

Note: Stakeholders refer to older adults with cognitive impairment, their family caregivers, staff members working with the family, and the organization. 
Abbreviations: CFIR, The Consolidated Framework for Implementation Research; ERIC, The Expert Recommendations for Implementing Change.
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Table 2 Descriptions of the Strategies Used in the Study

ERIC Strategies Details

1. Readiness assessment a. Readiness of the target population  
- After the last trial,10 the participants and stakeholders were interviewed to understand the needs and 

resources of the target users. 

- To ensure that the participating PWD and their family caregivers were genuinely interested in the 
intervention, each family had to pay the equivalent of ~USD$13 to join. To compensate them for their 

monetary contribution, a set of musical instruments necessarily to carry out the intervention at home 

was gifted. 
b. Readiness of the collaborating organizations 

- The following requirements were considered when selecting collaborating partner organizations: they 

should be committed to (1) sending at least five staff members to receive the training; (2) recruiting at 
least 15 families to participate in the intervention during the 9-month project period; and (3) continuing 

the intervention beyond the project period for at least 2 years.

2. Audit and providing feedback - Regular meetings with each collaborating partner before, during, and after implementing the interventions 

were conducted to communicate the goals and answer the queries. 

- Regular meetings and continuous training with volunteers in the absence of staff from the collaborating 
organizations were organized to reflect and evaluate the progress on improving the quality of the 

implementation. 
- Volunteers, after each session of service provision, were asked to fill in an electronic form as an exercise in 

reflection. Support was provided swiftly by the project team as needed. 

- Instant chat groups (WhatsApp) were established for communication among the project team, the 
registered music therapist, staff, volunteers, and family members. The project team usually responded 

within the next working day unless there was an emergency, which did not occur throughout the project 

period.

3. Coalition - Only organizations that agreed on the importance of music interventions for promoting the wellness of 

people with early dementia and their caregivers were invited to be collaborating partners.

4. Accreditation - Formal recognition of the collaborating partners was conducted through social media, in a closing 

ceremony, and through certification. 
- Staff and volunteers who had completed the required training and passed the necessary assessment were 

accredited as music intervention ambassadors with a certificate endorsed by a University-affiliated Centre, 

which means that they were qualified to deliver the intervention. 
- The certificate could be proof of continuing education for a staff appraisal, and of recognition by a statutory 

body (ie, The Hong Kong Nursing Council). 

- Re-accreditation was required every two years.

5. Equipment - All of the necessary equipment for conducting the music intervention was provided. Participating family 

members paid the equivalent of approximately USD$13 for the equipment (which was less than the retail 
value), while the equipment was given to the centres free of charge. They included an E-manual, musical 

instruments, and other props.

6. Educational meetings - Numerous meetings were held separately with the administrators of the organizations, frontline staff, 

volunteers, and family caregivers to teach them about the innovativeness of the interventions and the 

techniques involved in delivering the intervention. 
- To foster a sense of ownership in the innovation by staff, they were invited to delivered enriched 

educational sessions to the volunteers. The topics of these educational training sessions were related to 

dementia and caregiving, such as on the neuropsychiatric symptoms of dementia, and were reported in 
Cheung et al24

7. Educational outreach visits A registered music therapist and trained volunteers paid periodic on-site visits (to centres and homes, 
respectively) to educate providers (staff, volunteers, and family caregivers) about the intervention to improve 

the practice of the providers.

(Continued)
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Methods
Design
This is a cluster randomized controlled trial with an effectiveness-implementation hybrid design. This Type 2 hybrid 
design allows for a dual focus on assessing the clinical effectiveness of interventions and on addressing the methods and 
procedures necessary to deliver and sustain them in real-world settings.19 Unlike Type 1 and Type 3 hybrid design, which 
focuses on either testing the clinical effects or implementation strategies respectively.

To evaluate the efficacy of the intervention (Objective 1), the clinical outcomes were measured twice at baseline and 
at the Week 12 follow-up. To examine the effectiveness of the implementation strategies (Objective 2), semi-structured 
focus group interviews with the caregivers, volunteers, and staff were conducted after the completion of the programme. 
Objective figures showing the adoption and sustainability of the programme were also collected. The reporting of this 
study followed the Standards for Reporting Implementation Studies (STaRI)20 and the CONSORT guidelines.

Participants
The participants were PWD and their primary family caregiver who were referred to the researchers by the participating 
collaborators, which provided community services to the neighbourhood. PWD were: (1) aged 60 or above; (2) 

Table 2 (Continued). 

ERIC Strategies Details

8. Local consensus discussions Meetings were held with local service providers to discuss how the intervention addresses the chosen 

problems (ie, the poor well-being of the dyads) and to collect evidence related to the need for the 

intervention.
9. Needs assessment

10. Collaborative learning Instant chat groups (WhatsApp) were established for communication among the project team, the registered 

music therapist, staff, volunteers, and family members, to foster a collaborative learning environment by 
instantly solving difficulties related to implementing the intervention.

11. Quality monitoring system A quality monitoring system was established, such as periodic checks at the centres and home visits. Trained 
volunteers visited the families and supervised the delivery of the intervention to ensure fidelity.

12. Educational materials An E-manual of the intervention was available for free download. In addition, a complete set of the training 
sessions was video-recorded and disseminated upon request to staff for them to review.

13. Family members engagement Family caregivers were trained to both participate in the intervention and motivate PWD to participate in 
the intervention at home. They were informed about the benefits of the intervention and given assistance to 

overcome the barriers to implementation. The family caregivers were essential because people with 

cognitive impairment might rely on them for help in participating in daily activities.

14. Formal commitments Partner organizations signed an agreement to introduce the intervention into their practice and to be 

committed to send staff to receive the training.

15. Provider and implementation 

team meetings

Regular meetings were held between the project team and the stakeholders to provide support in the 

implementation. In the protected time, the team and stakeholders reflected on the strategies that they 
needed to use to engage the users, and shared their experiences.

16. Ongoing consultations We provided ongoing consultations via face-to-face meetings, telephone meetings, and online meetings.

17. Tailored strategies Strategies for recruiting families to join the project were tailored to address the needs of the participants. 

For example, to attract younger caregivers who were parents and caregivers of an older parent (or in-law), 
the training sessions were organized during school hours so that they could join the session.

18. Mass media The project team had organized a large-scale public seminar to introduce the music-with-movement 
intervention to audiences of over 200 people. In addition, the project leader was interviewed and the 

interviews were broadcasted on major radio channels and on the YouTube channel of the Hong Kong 

Council of Social Services. Promoting the intervention serves two purposes: recruitment and the 
dissemination of the findings.
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community-dwelling; (3) with cognitive impairment at stage 4 or 5 on the Global Deterioration Scale (early to moderate 
dementia);21 (4) in a stable medical or mental condition to participate in group activities; (5) able to communicate in 
Cantonese, the major Chinese dialect in Hong Kong; and (6) with a primary family caregiver who agreed to join the 
programme. Excluded were those who had suffered from any critical medical or psychiatric illnesses, had uncorrectable 
visual and auditory impairments; were unable to sit independently for around 30 minutes; or who had participated in any 
music intervention or clinical trial within the past six months. Caregiver participants had to be physically and mentally 
stable without critical illness or any impairment in mental health.

To address objective #2, to qualitatively examine the effectiveness of the implementation strategies adopted to 
promote the adoption of the home-based, dyadic MM intervention, the caregivers, staff members, and volunteers who 
were involved in this project were interviewed.

Sample Size
Although this study had two equally important objectives, the sample size was estimated through a power analysis based 
on the clinical efficacy of the intervention. A significant interaction effect was found for the anxiety level of people with 
early dementia, with an effect size of Cohen’s d = 0.361.7 A sample size of 86 families is needed to achieve a power of 
0.80 and an alpha level of 0.05.22 Assuming an attrition rate of 20%, 103 families would need to be recruited.

Setting
The programme took place at seven collaborating centres and the participants’ home. To extend the reach of the service, 
collaborators were not limited to those who provide community services to older adults but also included a women’s 
services centre, and centres offering general community services. Five of the centres were collaborators of other projects 
led by the first author, and two of them approached the project team when they heard about the programme from their 
service users. These organizations needed to ensure that they would assign at least five staff members to undergo training 
on the MM intervention. This was to prevent a loss of knowledge in case of staff turnover, which would affect the 
sustainability of the programme. In addition, the centres were obligated to work with the project team to support at least 
15 trained volunteers to aid the participating families.

Randomization and Blinding
Before randomization, all collaborating centres were informed about the design and aims of the study and the content of 
the intervention. Then, each centre was randomized to the intervention or the waitlist control using the simple 
randomization approach, with the random number generated by a computer. Participating dyads will follow the group 
allocation of their corresponding centres. Given that the collaborating centres implemented the project and given the 
nature of the intervention, both the staff and participants could not be blinded. Only the trained assessors were blinded to 
the group allocation.

Objective #1: Evaluating the Efficacy of the Intervention
Description of the Intervention
The 12-week dyadic MM intervention, which was held three times a week, with each session lasting 30–45 minutes, was 
designed to benefit the PWD and their family caregivers. The dyads moved body parts during the intervention while 
listening to their preferred music. As part of the intervention, the family caregivers also needed to engage the PWD in 
music activities at home, including dancing, playing with musical instruments, and so on. They were also asked to relax 
in the musical environment. The intervention protocol was published in our earlier publications.10,23 Empowering family 
caregivers at the early stage of the intervention is important to improve their confidence and competence in mastering the 
skills needed to participate/provide the music intervention, ensure the quality of the delivery of the intervention, and 
render the intervention sustainable. Therefore, of the 12 weeks of the intervention, trained centre staff members were 
asked to deliver one session of centre-based intervention at weeks 1, 3, 7, and 12. The home visits made by a team of 
trained volunteers to support families were scheduled at weeks 2, 5, and 9. The family caregivers were asked to deliver 
the intervention at home by themselves for the rest of the time to meet the prescribed dosage. Centre staff members and 
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volunteers were available to offer continual support to the caregivers, if necessary, by phone or face-to-face in the 
centres. Details of the recruitment, training and monitoring of the volunteers were reported.24

After completing 12 weeks of the usual care, the participants in the waitlist control group received the identical MM 
intervention and implementation strategies to attract them to remain in the study.

Efficacy of the Intervention: Outcome Measures
Rating Anxiety in Dementia (RAID) is a clinical rating scale that assesses the severity of anxiety in PWD over the past 
two weeks, as reported by caregivers.25 Cheung et al26 translated and validated the scale into a Chinese version for use in 
this study. The RAID scale consists of 20 items, 18 of which can be divided into four domains: worry, apprehension and 
vigilance, motor tension, and autonomic hypersensitivity. Those items can be scored on a 4-point scale, ranging from 0 
(absent) to 3 (severe), with higher scores indicating more severe anxiety. The total score ranges from 0 to 54. A cut-off 
score of 11 and above provides a sensitivity of 90% and a specificity of 78.5% for identifying clinically significant 
anxiety. Two additional items (phobias and panic attacks) are not included in the total score.25

The Cornell Scale for Depression in Dementia (CSDD) is an instrument that is used to rate symptoms of depression in 
PWD over the past week.27 Lin and Wang28 translated the scale into a Chinese version. The 19-item scale can be divided 
into five domains: signs of moodiness, behavioural disturbances, physical signs, biological functions, and ideational 
disturbances. Each item is rated on three levels of severity, from 0 (absent) to 2 (severe). The total score ranges from 0 to 
38, with higher scores indicating a higher level of depression. A total score of > 10 indicates a probable or definite major 
depressive episode.

The Perceived Stress Scale (PSS) is a psychological instrument that is used to measure caregivers’ perception of 
stress over the last month.29 The items were developed to evaluate how respondents report on whether their lives have 
been unpredictable, uncontrollable, or overloaded. Leung et al30 translated the scale into a Chinese version. The 10-item 
scale consists of six negative and four positive items. Each item is rated on a 5-point Likert scale, from 0 (never) to 4 
(very often). The total score is 40, with a higher score indicating a higher level of perceived stress.

Positive Aspects of Caregiving (PAC) is an instrument that is used to measure the psychosocial benefits to caregivers 
in the context of the caregiving experience.31 Lou et al32 translated the scale into a Chinese version. The 9-item scale can 
be divided into two subscales: self-affirmation and outlook on life. Each item is rated on a 5-point Likert scale, from 1 
(disagree a lot) to 5 (agree a lot). The total score is 45, with a higher score indicating a more positive perception of the 
caregiving experience.

The Quality of the Caregiver-Care Recipient Relationship (QCCRR) is a scale that is used to measure the quality of 
the current relationship between caregivers and people with MCI/dementia.33 The 4-item scale covers general closeness, 
communication, similarity of views about life, and degree of getting along. Each item is rated on a 4-point Likert scale, 
from 1 (not at all close/well/similar) to 4 (very close/well/similar). The total score is 16, with a higher score indicating a 
better relationship between caregivers and people with MCI/dementia.

Objective #2: Examination of Implementation Strategies
Description of the Implementation Strategies
Eighteen implementation strategies were designed to address the four categories of contextual barriers according to the 
CFIR framework, namely outer setting, inner setting, characteristics of the individual, and process. These barriers were 
addressed by the careful mapping of ERIC implementation strategies following a discussion with the stakeholders as well 
as a literature review.34 For example, individual regular meetings were organized with each collaborating partner before, 
during, and after implementing the intervention to communicate the goals and answer queries; only organizations that 
agreed on the importance of music interventions for promoting the wellness of PWD and their caregivers were invited to 
be collaborating partners, and so on. In addition, we integrated technology to facilitate the implementation, such as 
forming a WhatsApp (instant chat) group for solving the problems of participants, staff members, or volunteers; using an 
E-manual; and using Google Form to collect feedback from volunteers. For details, please see Tables 1 and 2.
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Implementation: Outcome Measures
The caregiver participants, trained volunteers, and staff of the centres were invited to comment on their perceptions and 
experiences of the implementation strategies in three focus groups. Prompting questions were designed according to the 
Proctor et al35 model. The focus was on the following areas: the acceptability of the intervention; the appropriateness of 
the implementation strategies and perceptions of the strategies; the feasibility of the centre adopting the intervention as a 
regular approach; the adoption of the intervention in the centres; the sustainability of the intervention in the centre and as 
practised at home by the families. We also asked for comments on the facilitators and barriers to the implementation of 
the intervention as delivered by the staff of the centres, the volunteers, and the families. The caregiver participants were 
also asked additional questions to evaluate the effects of the intervention on them and their relatives. The interviews were 
audio-recorded with the consent of all of the interviewees.

Reach represents the number who are willing to participate, while adoption is the proportion of settings and 
intervention staff who are willing to initiate an intervention or program.36 Therefore, to determine the reach and adoption 
of the intervention, information on the following aspects was collected: the integration of the intervention as a routine 
service; the number of families who continued the home-based practice; the number of downloads of the E-manual; and 
enrolment in a self-financed training programme beyond the funding period.

Ethical Considerations
Ethical approval was received from the University’s Research Committee (HSEARS20180319002) and the study was 
carried out following the Helsinki Declaration. An information sheet was given to the staff members, volunteers, family 
caregivers, and PWD. Their verbal and written informed consent to participate in the study was collected after they were 
given an explanation of the purpose and procedures of the research study. Continuous verbal consent was obtained from 
the participating PWD when the trained research assistant conducted data collection. When any PWD refused to continue 
participating during any intervention session, the staff of the centres, volunteers, and family caregivers were advised not 
to proceed. Social workers were available to offer support to the staff, volunteers, family caregivers, and PWD when any 
expressions of emotional distress were observed during the intervention.

Analysis
A comparison was made of the demographics and clinical outcomes of the intervention and control groups at baseline by 
using a chi-square test for categorical variables. An independent t-test was used for normally distributed continuous 
variables, while a Mann–Whitney U-test was used for non-parametric variables. To evaluate the clinical effectiveness of 
the MM intervention on PWD, family caregivers, and dyadic outcomes, the intention-to-treat analysis approach was 
employed to minimize the bias. Missing data were imputed by the last observation carried forward method. A generalized 
estimating equations (GEE) analysis was conducted to compare the differential changes in each outcome at baseline and 
at the follow-up between the two arms, with an adjustment for the baseline arm difference. Specifically, the interaction 
(Group*Time) was included in each GEE model to assess the differential changes. All statistical analyses were performed 
using IBM SPSS 26. All statistical tests were two-sided with the level of significance set at 0.05.

To examine the effectiveness of the implementation strategies, semi-structured focus group interviews were con-
ducted with dyads, volunteers, and staff of the centres. The interviews were audio-recorded and transcribed. Coding were 
done by the first author and trained research assistants independently. Analysis was done by searching for themes that 
occurred across the interviews. The statistics on the reach and adoption of the intervention were reported descriptively.

Results
In this study, a total of 100 dyad participants, 50 centre staff members, and 125 volunteers were recruited. Seventy-seven 
of the dyad participants completed the intervention. A total of 40, 24, and 30 sessions of educational training were 
delivered to family caregivers, centre staff members, and volunteers, respectively. Only 59 family caregivers received 
support from volunteers to deliver the intervention at home because the rest turned down the offer to receive volunteer 
support at home. Figure 1 summarizes the number of dyad participants in each phase of the study.
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Clinical Efficacy
The characteristics of the dyad participants are summarized in Table 3. Among the PWD, there were no significant group 
differences in age, marital status, level of education, cognitive function, anxiety, and depressive symptoms at baseline. 
The proportion of females was higher in the intervention group than in the control group (61.82% vs 40.00%, p=0.030). 
Among the family caregivers, there were no significant group differences in age, gender, and perceived stress. The 
caregiver participants were either the spouse or the children of the participants with dementia in the control group, but 
some caregiver participants in the intervention group were the in-law, grandchild, sibling, or cousin of the PWD 
(p=0.042). The intervention group had more positive caregiving experiences (35.38 ± 7.43 vs 31.96 ± 7.75, p=0.017) 
and better-quality relationships (12.02 ± 2.35 vs 10.57 ± 2.05, p=0.002) than the control group at baseline.

The changes in the clinical outcomes of the dyad participants are shown in Table 4. Among PWD, the GEE analyses 
revealed statistically significant differences between the groups in the proportion of those who experienced anxiety (β= 
−1.59, SE=0.48, p=0.001), indicating that the intervention improved anxiety. The analyses also showed statistically 
significant differences between the groups in the total score (β=−3.06, SE=1.02, p=0.003), mood domain score (β=−0.70, 
SE=0.34, p=0.036), and behaviour domain score of CSDD (β=−0.86, SE=0.36, p=0.017), indicating that the intervention 
reduced depressive symptoms, signs of moodiness, and behavioural disturbances. There were no significant differences 

Figure 1 Trial flowchart.
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between the groups in the RAID – Total score and other domain scores of CSDD. With regard to the caregiver 
participants, GEE analyses revealed statistically significant differences between the groups in the PSS score (β=−2.39, 
SE=1.21, p=0.047) but not in PAC, indicating that the intervention reduced perceived stress. There were no significant 
differences in the QCCRR – Total score between the groups.

Effectiveness of the Implementation Strategies
Focus Groups
Two focus groups were conducted separately with dyads, volunteers, and staff to qualitatively evaluate the implementa-
tion strategies developed for this study, for a total of six group interviews. Each interview lasted for 45–60 minutes and 
consisted of 4–6 interviewees; in total, 29 persons were interviewed. The interviewees were those who had completed the 

Table 3 Characteristics of the Participants at Baseline

Total Sample 
(n=100)

Intervention 
Group (n=55)

Control Group 
(n=45)

p-value

Mean ± S.D. or Count (%)

Participants with dementia

Age 79.53 ± 8.53 80.02 ± 8.13 78.88 ± 9.09 0.705

Gender 0.030
Male 48 (48%) 21 (31.18%) 27 (60%)

Female 52 (52%) 34 (61.82%) 18 (40%)

Marital status 0.581
Single 1 (1%) 1 (1.82%) 0

Married 67 (67%) 35 (63.64%) 32 (71.11%)

Separated/Widowed 32 (32%) 19 (34.55%) 13 (28.89%)
Educational level 0.873

No formal schooling 24 (24%) 14 (25.45%) 10 (22.22%)

Primary 35 (35%) 20 (36.36%) 15 (33.33%)
Secondary 32 (32%) 16 (29.09%) 16 (35.56%)

Tertiary 9 (9%) 5 (9.09%) 4 (8.89%)

Montreal Cognitive Assessment 12.71 ± 5.64 13.06 ± 5.81 12.28 ± 5.45 0.327
Rating Anxiety in Dementia (RAID) 11.95 ± 8.76 11.53 ± 8.35 12.47 ± 9.31 0.768

Cornell Scale for Depression in Dementia 

CSDD)

7.45 ± 5.08 6.80 ± 4.97 8.24 ± 5.15 0.117

Caregiver participants

Age 60.61 ± 12.08 58.85 ± 13.08 62.75 ± 10.47 0.098

Gender 0.156
Male 17 (17%) 12 (21.82%) 5 (11.11%)

Female 83 (83%) 43 (78.18%) 40 (88.89%)

Relationship between PWD and CG 0.042
Spouse 42 (42%) 18 (32.73%) 24 (53.33%)

Children 47 (47%) 26 (47.27%) 21 (46.67%)

Other relationship 11 (11%) 11 (20%) 0
Perceived Stress Scale (PSS) 17.15 ± 5.78 16.33 ± 5.64 18.16 ± 5.85 0.108

Positive Aspects of Caregiving (PAC) 33.84 ± 7.73 35.38 ± 7.43 31.96 ± 7.75 0.017

Dyadic Outcome

Quality of the caregiver-care recipient 
relationship (QCCRR)

11.37 ± 2.36 12.02 ± 2.35 10.57 ± 2.05 0.002
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intervention within one month so that their memory of the intervention and the implementation strategies was fresh. 
Table 5 includes illustrative quotes from the focus groups in relation to each domain.

Overall, the findings were consistent across staff, volunteers, and dyad participants. The intervention was acceptable 
to the dyad participants. The implementation strategies were perceived to be appropriate because the family caregivers 

Table 4 Changes in Clinical Outcomes Between Baseline and Follow-Up, and the Results of the GEE Analysis

Intervention Group 
(n=55)

Control Group 
(n=45)

Group x Time GEE Analysis Results

Mean ± S.D. or Count (%) β (SE) 95% Wald CI  
[Lower, Upper]

p-value

Clinical outcomes of the participants with dementia

RAID – Total score −3.08 (1.72) [−6.45, 0.28] 0.072
Baseline 11.53 ± 8.35 12.47 ± 9.31

Follow-up 8.90 ± 7.12 11.92 ± 7.20

Anxious or not# −1.59 (0.48) [−2.52, −0.65] 0.001
Anxious at baseline 28 (50.91%) 21 (46.67%)

Anxious at follow-up 12 (29.27%) 24 (61.54%)

CSDD – total score −3.06 (1.02) [−5.06, −1.06] 0.003
Baseline 6.80 ± 4.97 8.24 ± 5.15

Follow-up 5.45 ± 4.15 8.98 ± 4.85

Depressive or not## −0.53 (0.61) [−1.72, 0.66] 0.383
Depressive at baseline 9 (16.36%) 11 (24.44%)

Depressive at follow-up 6 (10.91%) 12 (26.67%)

CSDD – Mood −0.70 (0.34) [−1.36, −0.05] 0.036
Baseline 1.47 ± 1.90 2.04 ± 1.68

Follow-up 1.36 ± 1.42 2.30 ± 1.63

CSDD – Behaviour −0.86 (0.36) [−1.57, −0.15] 0.017
Baseline 1.96 ± 1.61 2.18 ± 1.53

Follow-up 1.39 ± 1.35 2.19 ± 1.30

CSDD – Physical −0.51 (0.28) [−1.06, 0.04] 0.068
Baseline 1.02 ± 1.10 1.11 ± 1.15

Follow-up 0.71 ± 0.78 1.19 ± 1.04
CSDD – Cyclic −0.61 (0.38) [−1.35, 0.14] 0.111

Baseline 1.44 ± 1.68 1.56 ± 1.66

Follow-up 1.05 ± 1.22 1.67 ± 1.40
CSDD – Ideational −0.49 (0.34) [−1.16, 0.18] 0.151

Baseline 0.87 ± 1.40 1.36 ± 1.85

Follow-up 0.94 ± 1.32 1.63 ± 1.92

Clinical outcomes of the caregiver participants

PSS −2.39 (1.21) [−4.76, −0.03] 0.047

Baseline 16.33 ± 5.64 18.16 ± 5.85

Follow-up 15.13 ± 5.49 18.70 ± 4.81
PAC −2.89 (2.3) [−7.4, 1.62] 0.209

Baseline 35.38 ± 7.43 31.96 ± 7.75

Follow-up 33.62 ± 7.15 32.77 ± 7.61

Dyadic clinical outcomes

QCCRR – Total score −0.56 (0.57) [−1.67, 0.55] 0.325

Baseline 12.02 ± 2.35 10.57 ± 2.05

Follow-up 11.75 ± 2.17 10.78 ± 2.10

Note: #RAID > 10 indicates anxiety; ##CSDD > 10 indicates depression.
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Table 5 Selected Quotes from the Focus Groups Commenting on the Effectiveness of the Implementation Strategies

Theme Quote Interviewee Category

Acceptability of the intervention to the dyads During the centre-based MM intervention, I could see the positive 
emotions and high engagement of PWD with a caregiver 

companion.

Staff

I volunteered in several centre-based MM interventions. The 

atmosphere was amazing and I could see the smiles on their [the 

dyads’] faces.

Volunteer

It is a great and happy experience for us. There are not many 
available programmes that are designed for both of us. I did not 

think I would have to do extra things, but I enjoyed the music 

activities.

Family caregivers

I like physical exercises [moving with music]. I will continue the 

practice.

PWD

Appropriateness and perception of the 

implementation strategies

Volunteers served as a communication channel between staff and 

families, by informing the staff of the condition of the PWD, so that 
swift support could be provided.

Staff

Sometimes, family caregivers relied on the volunteer to deliver the 
MM intervention. I am glad to be able to assist them, but I think 

they should take more initiative.

Volunteers

The support by the project team is adequate. For example, when I 

have a question, the music therapist and staff would answer me via 

WhatsApp [an instant messaging app].

Caregivers

I appreciate the caring attitude and practical support provided by 

the volunteers. I feel supported.

Caregivers

Feasibility of adopting the intervention as a 

routine service in the centre

The intervention materials are not expensive. We observed the 

PWD enjoying the activities without obvious side effects. We will 
provide the programme periodically, except that we have a limited 

number of activity rooms to conduct a group-based intervention 

…. Your idea of a home-based intervention is brilliant.

Staff

Adoption of the intervention in the centre The skills learnt and the experiences gained were transferrable to 

serving other populations, such as those with mild cognitive 
impairment.

Staff

We have adopted your intervention as a routine service. It benefits 
those with mild cognitive impairment and mild depressive 

symptoms. The song list you have provided is particularly useful.

Staff

We are not an elderly services sector. There is not much chance to 

integrate your intervention into regular services. But we will 

introduce your programme to our service users [female caregivers] 
when they have the need and they will seek your help.

Staff

We need more innovative and interesting interventions that can be 
carried out by non-professionals, but with positive effects (such the 

one [MM] being discussed, was implied).

Staff

(Continued)
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received support when necessary. Staff members thought that the volunteers were a bridge between the staff and families. 
They also commented that it was feasible for the centres to adopt the intervention as a routine service because the 
materials were inexpensive and the home-based activity did not occupy space in the centre. The intervention was 
appraised as easy for non-professionals to adopt because the skills involved in delivering the intervention were not 
difficult to acquire. With a certain number of staff members trained, the intervention was sustainable. Family caregivers 
stated that they would continue the intervention upon the completion of this study.

Facilitators and barriers to the implementation of the intervention were identified from the interview data. A training 
package with other topics relating to the care of older people was a facilitator to retaining volunteers to support the 
intervention. Barriers to implementation included the steps and the movements that needed to be made during the 
intervention and the inertia of the participants with dementia. Overall, the qualitative data supported the view that the 
intervention exerted positive effects on both PWD and family caregivers.

Objective Findings About the Reach and Adoption of the Intervention
Four out of seven partner organizations continued to use the music intervention in their centres to serve other older 
people and families. Other than the dyads who participated in this project, the number of people who were served within 
the first six months after the completion of the project was 651 (ie, six times the number that were targeted in the funded 
project). Forty-four families (58.4%) indicated they continued to use the MM interventions when they were asked six 
months after the completion of the intervention. The majority of them practised them once a week, which was lower than 

Table 5 (Continued). 

Theme Quote Interviewee Category

Sustainability in the centre/families Our colleagues are trained and the intervention is welcomed by 

PWD. I think we will continue with it.

Staff

I hope the intervention programme will continue … including the 

centre-based activities, volunteer visits, training by the project 

team, etc. I will continue to practise at home with my wife too, if I 
am not busy.

Caregivers

Facilitators and barriers to the implementation 
of the intervention by caregivers, volunteers, 

and staff

For family caregivers and myself, even though they are trained and 
the E-manual is available, it is still difficult to memorize the steps 

and movements designed in the MM.

Volunteers

I like the training provided by the project team. It is not only about 

the MM intervention, but other related topics, eg, mindfulness 

practices for older adults. Because of the training package, I am 
attracted to stay [to keep volunteering].

Volunteers

My husband is lazy and it is difficult for me to motivate him to 
engage in the intervention. Except when the volunteers are here, 

then he will follow their instructions.

Caregivers

The only limitation for us in carrying out the intervention is the lack 

of a venue. Our centre has a high utilization rate and it is difficult to 

spare an activity room that can cater to so many people.

Staff

Effects of the intervention on PWD and family 

caregivers

They [dyads] look cheerful. Volunteers

It is good to have some activities to engage him at home. Caregivers

I like those songs, too. I will play those songs for myself too, and 
people say music will help us to relax.

Caregivers

I think they liked it [the intervention]. The attendance was good. Staff
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the recommended number of three times per week. Within the 18 months after the completion of the project, three rounds 
of self-financed training workshops were organized for health and social care personnel from 47 different organizations 
(approximately seven times the number of collaborating partners) or individual family caregivers. By six months after the 
completion of the project, the E-manual had been downloaded over 1300 times.

Discussion
This study is innovative because two major implementation sciences frameworks, CFIR and ERIC, were employed to 
systematically identify the contextual barriers to implementing an evidence-based MM intervention; and accordingly to 
comprehensively design the implementation strategies. This approach can be used as a template for researchers to use to 
translate their evidence-based non-pharmacological intervention into real practice. Our main findings were that the MM 
intervention was effective in alleviating the anxiety and depressive symptoms of PWD and the perceived stress of 
caregivers; while the implementation strategies were perceived positively by the staff, volunteers, and caregivers. This 
led to over half of the participating organizations and families continuing to use the intervention for at least more than 6 
months. As word spread of the effectiveness of the intervention, staff from 47 other organizations were intrigued enough 
to be trained to use the same intervention at their own workplace within 18 months after the completion of the project.

Regarding the clinical efficacy of the intervention, the findings showed that the intervention was effective at 
improving the anxiety and depressive symptoms of PWD and reducing the stress level of family caregivers. 
Consistent with the findings of a previous study, a greater reduction in the behavioural and psychological symptoms 
of dementia was found in older people who participated in an interactive music intervention with individualized music 
and activities, such as clapping and dancing, than in older people who were in a no-music control group.37 The MM 
intervention was a means to provide support to family caregivers caring for PWD. At the same time, engaging in music 
activities may induce relaxation effects. It might thus reduce caregiver stress. The activities in the music intervention 
offered opportunities for social interaction between PWD and family caregivers, which encouraged active participation 
and engagement on the part of the dyads.

Partnering with stakeholders and good communication among the team set the basis for implementing the 18 designed 
strategies. The partnership between the stakeholders who were responsible for implementation and our research team 
increased the knowledge and skills of both parties and further improved the initiatives involved in the implementation.38 

The strategies that were adopted were developed together with the stakeholders. The meaningful engagement with 
different stakeholders demonstrated that the adaptive strategies were effective in identifying the challenges to imple-
mentation. Those strategies involved seeking to generate information and knowledge that will lead to improvements in 
promoting and translating the evidence-based intervention as routine care practice. For example, staff identified that their 
busy schedule with limited manpower to assist the family caregivers in delivering the intervention at home was one of the 
contextual barriers (ie, CFIR – Inner setting contextual barrier: Available resources are insufficient to support the 
implementation of the innovation). Hence, a team of volunteers was trained to provide support, which was highly 
appreciated by staff and family caregivers. The staff regarded the volunteers as being able to bridge the gap between the 
limited provision of care and the families in need, while the family caregivers thought of the volunteers as a support 
network. In addition, unlike the staff, the volunteers had no affiliation, so they could be a mobile workforce implementing 
the intervention to others beyond the beneficiaries of the project. More importantly, from the implementation sciences 
perspective, the volunteers freed up valuable time for social and health professionals to devote to more complicated 
tasks; thus, their involvement was regarded as a very cost-effective measure.39 At the same time, these volunteers were 
taught valuable knowledge and skills about dementia care, making them valuable assets for public health.24

To facilitate communication between stakeholders and the project team, we attempted to integrate information and 
communication technology as implementation strategies to provide instant feedback to the participants, volunteers, and 
staff members; disseminate the intervention manual (E-manual); and collect feedback. Electronic messaging was found to 
improve efforts to exchange information in primary care.40 In this study, solving frontline practice problems or 
difficulties promptly favoured the delivery and, thus, the continuous adoption of the intervention by family caregivers. 
Information and communication technology has been identified as an important enabler to support the delivery of 
integrated and coordinated primary health care, but the technology is not without its limitations.41 For instance, it was 
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believed that the E-manual would be able to facilitate the dissemination of the intervention manual, yet the caregivers 
stated that they still could not remember the steps. This feedback prompted us to consider further refining our 
implementation strategies, such as developing an MM system in which the music genres are stored in the system, 
which would make it easier for family caregivers to play the music; and showing the steps of the movement on screen as 
prompts; etc. The advancement of technology will further enhance the implementation of different psychosocial 
interventions.

It has been widely reported that evidence-based practices take an average of 17 years to be incorporated into routine 
general practice in health care.42 Those who fund biomedical research are increasingly concerned over the lack of public 
health impact of their research dollars.43 Taking Hong Kong as an example, in recent years one of the major biomedical 
research funding schemes (Health and Medical Research Fund by the Health & Food Bureau) opened up a new research 
priority – Implementation Science, in the hope of accelerating the integration of research innovations into real practice. 
Implementation strategies should be culturally appropriate, but regrettably, to the best of our knowledge, relatively few 
implementation studies are conducted in Asian regions. Therefore, our studies provide useful information on how to 
design strategies that fit the Asian context. For instance, our external stakeholders suggested that after completing the 
educational training, the volunteers should be given a certificate of accreditation issued by the project team and endorsed 
by our University. The majority of our volunteers were middle-aged or young-old retirees. Most had not received a 
tertiary education, and it made them feel honoured to receive such a certificate.

As an implementation scientist, it is important to bridge the gap between knowledge and the adoption of research.38 

There was some criticism that this hybrid study design might represent a compromise in methodological rigour and have 
a negative impact on the dissemination of scientific findings.44 However, we believe that this hybrid study design allows 
us to meaningfully target frontline practitioners, administrators, and researchers in a way that may aid in narrowing the 
current science-to-service gap.

Limitations
Most of the collaborating partners were long-term partners and were invited to take part in the study by the first author, 
who thought they were very cooperative. Whether the implementation strategies and intervention can be successfully 
applied to other settings has yet to be explored. Second, the cost of the intervention was largely covered by project or 
grant funding; whether the dyads would still be willing to adopt the intervention if they had to pay for the costs out of 
their own pocket is not known. However, the materials used in the intervention are not costly; what is costly is the 
training. If the training can be delivered on a large-scale (eg, through online webinars), we believe that the cost would be 
greatly reduced and should not be a hindering factor for most.

Conclusions
Through systematically identifying the contextual barriers to the implementation of the music-with-movement interven-
tion using the CFIR framework and mapping them out with the strategies suggested by the ERIC frameworks, the 
findings of our study demonstrate that the intervention is both clinically efficient and can be implemented effectively. 
Working closely with external stakeholders with good communication skills and understanding cultural perspectives and 
human factors are the keys to success. The clinical effectiveness-implementation hybrid study design narrows the 
science-to-service gap through meaningful collaboration among frontline practitioners, administrators, and researchers.
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