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Abstract

Background
The adapted Lifestyle-integrated Functional Exercise (aLiFE) programme integrates balance, strength and physical activity tasks into daily routines to
support long-term adherence. Evidence on culturally adapted aLiFE for minority ethnic older adults remains limited. This study evaluated feasibility and
acceptability of a culturally adapted Chinese version of aLiFE (CLiFE) among Chinese older adults living in UK.

Methods
Following Medical Research Council framework for complex intervention development, a co-design workshop was conducted to refine CLiFE, followed by
four-week single-arm feasibility study. Participants were recruited from earlier focus groups. Feasibility outcomes included recruitment, retention,
attendance, adherence, habit formation, intervention and outcome-measure acceptability. Exploratory outcomes were physical function (Short Physical
Performance Battery), and concerns-about-falling (Short Falls Efficacy Scale-International). Descriptive statistics were used and open-ended responses
summarised.

Results
Seven Chinese older adults informed modifications to activity progression, delivery format, materials and data collection. Fifteen participants enrolled in
the feasibility study, (recruitment rate = 83%), with 100% attendance and retention. No adverse events were reported. Fourteen participants returned
Activity Recorder/weekly adherence sheets (93% return rate). All outcome measures were completed. Twelve participants were included in adherence
analysis, of whom ten demonstrated full adherence. Acceptability ratings were moderate to high. Habit-formation scores suggested activities became
increasingly integrated into daily routines. Minimal changes were observed in physical function and concerns-about-falling.

Conclusions
The CLiFE programme appeared feasible, acceptable and safe for Chinese older adults living in UK. Findings support further refinement and larger-scale
evaluation, particularly regarding literacy, social support, activity progression and culturally appropriate outcome assessment.

BACKGROUND
Falls are a major public health concern among older adults and are associated with injury, reduced independence, decreased quality of life, and
increased healthcare utilisation [1]. International estimates suggest that approximately 28–35% of people aged of 65 and over fall each year, increasing
to 32–42% for those > 70 years [2]. Exercise interventions incorporating balance and functional strength training are among the most effective falls
prevention strategies, reducing falls rates by approximately 24% [3]. However, maintaining long-term adherence to traditional exercise programmes
remains challenging for many older adults. Common barriers include lack of motivation, time constraints, low confidence, and difficulties maintaining
exercise as a long-term behaviour [4].

The adapted Lifestyle-integrated Functional Exercise (aLiFE) programme was developed within the PreventIT project to address these challenge by
integrating balance, strength, and physical activity tasks into everyday routines for younger older adults to improve functional ability and reduce future
risk of falls [5]. Compared with original LiFE programme [6, 7], aLiFE incorporates more graded activity levels and progressive challenge, while also
aiming to promote habit formation and long-term adherence through repeated practice within daily life[5]. Habit formation is central to the lifestyle-
integrated approach, as embedding activities within existing routines may support automaticity and reduce reliance on conscious motivation over time
[8]. Initial development and feasibility studies have suggested that aLiFE is acceptable to participants and trainers and can be integrated into daily life [5,
9, 10], supporting its potential as a lifestyle integrated approach to falls prevention.

However, similar with most falls prevention interventions [11], aLiFE research has been conducted within predominantly with Western populations [5, 9,
10]. When implementing evidence-based interventions in minority ethnic populations, cultural adaptation may be required to ensure that intervention
content, delivery, materials, and implementation procedures are acceptable and meaningful within the target population’s cultural and practical context
[12]. Cultural beliefs, language, health literacy, family influences, and preferences regarding exercise may therefore affect the acceptability and
implementation of falls prevention interventions among minority ethnic groups [13]. An adapted Thai version of aLiFE, which included modifications to
intervention content and delivery, was found to be feasible and acceptable among community-dwelling older Thai adults [14, 15]. This provides an
important precedent for adapting aLiFE within an Asian context. However, the need for modification also suggests that direct transfer of aLiFE across
cultural settings may not be appropriate and that adaptation should be responsive to the specific linguistic, cultural, and implementation context of the
target population.

Chinese older adults represent one of the largest minority ethnic populations in the UK [16], yet remain underrepresented in falls prevention research [17].
Previous qualitative work within this research programme identified several factors that may influence engagement with aLiFE-based activities among
Chinese older adults, including preferences for group-based learning, simplified materials, visual demonstrations, and culturally appropriate adapted
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activities [18]. These findings suggested that direct implementation or simply language translation of the existing aLiFE programme may not adequately
address the needs and preferences of Chinese older adults living in the UK. The aim of this study was to develop a culturally adapted Chinese version of
the adapted Lifestyle-integrated Functional Exercise (CLiFE) programme and evaluate its feasibility and acceptability among Chinese older adults living
in the UK. Specific objectives were to assess recruitment, retention, adherence, and intervention acceptability, while also exploring the feasibility of
outcome assessment procedures and identifying areas for further intervention refinement.

METHODS

Study design
This study forms part of a larger complex intervention development project guided by the Medical Research Council (MRC) Framework for Developing
and Evaluating Complex Interventions [19]. This paper focuses on two phases of this project: Firstly, a co-design workshop, informed by findings from a
previous study [18], in which participants collaboratively refined the CLiFE programme content and delivery. Secondly, a four-week single arm feasibility
study to assess the feasibility and acceptability of the CLiFE programme.

Participants
Participants were community-dwelling Chinese older adults living in Manchester, UK. Individuals were eligible if they were aged 60 years or above, self-
identified as Chinese, and were able to communicate in Mandarin or Cantonese. Participants were required to have sufficient cognitive and physical
capacity to understand instructions and safely take part in the intervention. Those living in residential or nursing care settings were excluded.
Participants were recruited from previously study [18] or peer referred if applicable. All participants were contacted by telephone to assess interest in
participation.

Phase 1: Co-design workshop

Setting and procedure
The co-design workshop was conducted at the local Chinese community centre to refine the preliminary CLiFE manual. The draft CLiFE manual was
developed from the early stage of this research [18] and provided to participants during the workshop. The workshop included demonstration and
practice of all activities to facilitate experiential feedback. A semi-structured discussion guide was used: (1) activities to be included; (2) appropriate
settings for training; (3) manual format; (4) data to be collected; and (5) methods of data collection. Open group discussion was encouraged to allow
participants to share perspectives and practical suggestions. The workshop lasted approximately 90 minutes and was conducted in Mandarin and
Cantonese based on participants’ preference. Discussions were audio-recorded using an encrypted digital recorder and the secure recording function
within Microsoft Teams, with participants’ consent, and were supplemented by field notes. Recordings were transcribed to support accurate
categorisation of feedback.

Data analysis
Feedback from the workshop was summarised by the main researcher with a pragmatic qualitative description approach [20]. Decisions regarding
modifications were informed by participant input, alongside considerations of intervention feasibility, safety, and alignment with core principles of the
aLiFE approach.

Phase 2: four-week feasibility study

Setting and procedure
All sessions were conducted at the University of Manchester (Table 1). This intervention lasted four weeks, which is the same timeline as the aLiFE
feasibility study. The CLiFE was delivered through group teaching sessions rather than individual home visits, which is suggested by participants from
previous work [18]. To facilitate session management, participants were divided into two groups. The intervention was led by the main researcher, with
additional research assistants to support participant safety and session organisation. During the first teaching session, a subset of CLiFE activities were
introduced, demonstrated, and practised under supervision. Participants were provided with a printed CLiFE manual and combined Activity Recorder and
Weekly Adherence Report for further self-monitoring at home. Follow-up phone calls were made by the main researcher at Week 2 to check for
engagement and adverse events. The second teaching sessions was conducted at Week 3, and the remaining CLiFE’s activities were introduced and
practised. Each teaching session lasted approximately three hours. At Week 4, participants returned for follow-up assessments and submitted their
combined Activity Recorder and Weekly Adherence Report. Baseline and follow-up assessments were conducted with the assistance of researchers not
involved in intervention delivery to minimise assessment bias.

Table 1 Timeline of sessions performance
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Outcomes measurements
Baseline data included demographic information and cognitive status assessed with the Montreal Cognitive Assessment (MoCA) [21]. Physical function
and concerns about falling were assessed at both baseline and follow-up using the Short Physical Performance Battery (SPPB) [22] and the Short Falls
Efficacy Scale-International (Short FES-I) [23], respectively. The primary aim of the feasibility study was to assess feasibility, including recruitment,
retention, session attendance, adherence, habit formation, acceptability of outcome assessments and intervention. Recruitment feasibility was assessed
by the number of eligible participants recruited and the time required to complete recruitment. Retention was assessed as the proportion of participants
who completed the follow-up assessment, and session attendance was recorded for both teaching session. Adherence was assessed using the return
rate of the combined Activity Recorder and Weekly self-reported adherence sheet (See Supplementary Table 5). Moreover, participants also completed
the Exercise Adherence Rating Scale (EARS) [24] and a “What helps or hinders doing your exercise” questionnaire, which were used in previous aLiFE
study [10], to explore factors influencing engagement. Habit formation was assessed using the Self-Report Behavioural Automaticity Index (SRBAI),
which measures the extent to which a behaviour is experienced as automatic [8]. Participants also completed a questionnaire assessing overall
acceptability, perceived helpfulness, adaptability, level of difficulty, safety, and willingness to recommend the programme, used in previous aLiFE study
[5].

Data analysis
Descriptive statistics were used to summarise quantitative data. Continuous variables are presented as mean (SD) or median (25- and 75-percentiles),
while categorical variables are presented as frequencies and percentages. Weekly self-reported adherence responses were scored as full adherence (2),
partial adherence (1), or non-adherence (0). Participants who provided ≥ three weeks responses were included in the adherence analysis. Scores were
summed across the four-week intervention period (range 0–8) and categorised into three levels: full adherence (total score 6–8), partial adherence (3–
5), and non-adherence (0–2). This categorisation approach was adapted from a previous aLiFE study [10]. Missing data were not retrospectively
imputed. SPPB scores were calculated as total scores ranging from 0 to [5], with higher scores indicating better physical performance. Short FES-I
scores ranged from 7 to 28, with higher scores indicating greater concern about falling. Scores were categorised as low concern (7–8), moderate
concern (9–13), and high concern (14–28) [23]. All quantitative data analyses were analysed with SPSS. Responses to open-ended questions were
summarised using a descriptive approach. Key points were identified and used to support quantitative findings.

RESULTS

Stage 1
Seven individuals participated in the workshop. Participants characteristics are presented in Table 2. Feedback from the workshop informed
modifications to the CLiFE programme across four key domains: activities, materials, delivery, and data collection (Table 3).
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Table 2
Stage 1 Baseline characteristics of participants

Demographics N = 7

Gender N=, %  

Women, 4 (57%)

Men, 3 (43%)

Age, Mean (SD) 71.4 (6.3)

64–69 3 (43%)

70–79 3 (43%)

≥ 80 1 (14%)

Years in the UK, N= %  

2–9 2 (29%)

10–40 2 (29%)

41–60 3 (43%)

Education level N=, %  

Primary school 5 (71%)

Lower secondary 2 (29%)

Occupation N= %  

Retired 15 (100%)

Reported falling within last 6 months  

None 7 (100%)

Number of co-morbidities N=, %  

0 2 (29%)

≥ 2 5 (71%)

MoCA score, mean (SD) * 20 (5.1)

*Higher scores mean better cognition

Table 3
Modifications made to the translated aLiFE programme in the development of CLiFE

Domain Translated aLiFE manual Modification made

Activities progression • Steep progression between difficulty
levels

• Smoother progression with additional support

Intervention
materials

• Heavy text instructions

• Scientific demonstration language

• Simplified manual with lay language demonstrations

Delivery format • Individual, home- based delivery • Group- based delivery

Data collection • Separate Activity Planner

• Handwriting with Activity Recorder

• Weekly adherence report sheet

• Removed Activity Planner

• Box ticking instead of handwriting

• Combined Activity Recorder and Weekly adherence report into a single
page

Exercises
Participants highlighted the importance of gradual progression between activity difficulty levels and suggested inclusion of additional intermediate steps
to improve confidence and safety during balance activities. For example, participants recommended increasing external support during one-leg standing
activities before progressing to more challenging variations.

Supporting documents
Participants noted that the translated aLiFE manual was text-heavy and contained scientific demonstration language that was difficult to understand.
The manual was subsequently simplified, adopting lay language with visual demonstrations to enhance accessibility and comprehension.
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Programme delivery
Participants preferred group teaching over individual, home-based delivery format, highlighting the value of peer interaction and shared learning
experiences. Regarding data collection, participants found the separate Activity Planner, handwritten Activity Recorder, and weekly adherence report
sheet to be burdensome. In response, the Activity Planner was removed, the Activity Recorder and Weekly adherence report were combined into a single
page, and handwriting was replaced with box ticking to reduce participant burden.

Stage 2
A total of 17 individuals were approached, and one additional participant was recruited through peer referral. Three individuals declined participation
because of health-related issues or concerns from family members. Participant flow is presented in Fig. 1. Overall, 15 participants were enrolled,
resulting in a recruitment rate of 83%. Recruitment was completed over one week. All participants attended both teaching sessions, giving an attendance
rate of 100%. All participants completed the follow-up assessment, yielding a retention rate of 100%. Participants characteristics are presented in
Table 4. Participants were evenly distributed across age groups, and the mean age was 74 years (SD 6.7). 80% were women and most had primary
school education (67%) and at least one comorbidity (80%). Two participants (13%) reported a history of falls within the previous six months. The mean
MoCA score was 17.7 (SD 5.5).

Table 4
Stage 2 baseline characteristics of participants

Demographics N = 15

Gender N (%)  

Women, 12 (80%)

Men, 3 (20%)

Age, Mean (SD) 74 (6.7)

64–69 5 (33%)

70–79 6 (40%)

80–87 4 (27%)

Years in the UK, N (%)  

2–9 2 (13%)

10–40 4 (27%)

41–60 9 (60%)

Education level N (%)  

None 2 (13%)

Primary school 10 (67%)

Lower secondary 3 (20%)

Occupation N (%)  

Retired 15 (100%)

Reported falling within last 6 months N (%)  

≥ 2 2 (13%)

Number of co-morbidities N= %  

0 3 (20%)

1 3 (20%)

≥ 2 9 (60%)

MoCA score, mean (SD) * 17.7 (5.5)

*Higher scores mean better cognition

Feasibility outcomes

Adherence
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14 participants returned the combined Activity Recorder and Weekly self-reported adherence sheet, resulting in a return rate of 93%. One participant did
not return it because she disliked the recording format. Two individuals had more than one-week of missing data due to confusion regarding the
recording dates. Therefore, 12 participants were included in the adherence analysis (See Fig. 1). 10 participants (83%) demonstrated full adherence, one
participant (8%) demonstrated partial adherence, and one participant (8%) demonstrated non-adherence. Participants’ mean EARS score was 21.1 (SD
1.9) out of 24, indicating high adherence. The mean “What helps or hinders doing your exercise” score was 28.5 (SD 4.4) out of 40, with higher scores
reflecting greater support for exercise engagement.

Acceptability
Several participants required assistance completing questionnaires due to literacy difficulties. Participants reported moderate to high acceptability of the
CLiFE programme in CLiFE 7-point Likert Scale questionnaire, with mean scores ranging from 4.9 (SD 1.3) to 6.1 (SD 1.0) across questionnaire
(Supplementary Table 6). For habit formation (SRBAI), high scores were observed across all four items, ranging from 6.0 (SD 1.3) to 6.5 (SD 0.6)
(Supplementary, Table 7), suggesting that participants increasingly perceived the activities as automatic and integrated into their daily routines. Based
on responses to open-ended questions, tandem stand/walk, one leg stand, sit to stand, and knee bending activities were identified as the most
frequently practised and preferred activities. Details of answers are in Supplementary Table 8.

Exploratory measures of physical function and concerns about falling
15 participants completed baseline and four-week follow-up assessments (Supplementary Table 9). resulting in a retention rate of 100%. Minimal
changes were observed in SPPB and Short FES-I scores between baseline and follow-up. Baseline SPPB scores were relatively high, with 10 participants
scoring 11–12 out of 12, suggesting a possible ceiling effect. Completion of assessments by all participants supports the feasibility of the outcome
measurement procedures.

Adverse Events
No adverse event was reported.

Discussion and Implications
This study followed the MRC framework for complex intervention development [19] to culturally adapt and evaluate the CLiFE programme for Chinese
older adults living in the UK. Overall, findings suggested that the programme was feasible, acceptable, and safe within this population, with high
recruitment, attendance, retention, and adherence rates, and no adverse events reported. These findings support the feasibility of progressing towards
further optimisation and larger-scale evaluation of the CLiFE programme.

A key finding of this study was that culturally responsive adaptation appeared to improve programme accessibility and engagement. Consistent with the
development phase of the MRC framework [19], participants feedback informed modifications not only to intervention content, but also to delivery
format, materials, and data collection procedures. The adaptation process incorporated group-based teaching, simplified Chinese-language materials,
greater visual support, and reduced recording burden through simplified box ticking recording method [18]. These findings suggest that culturally
adapting falls prevention interventions should extend beyond language translation alone and include consideration of literacy demands, preferred
learning styles, and the practical accessibility of intervention materials and assessment procedures. This is consistent with existing literature on
culturally adapted health interventions for Chinese older adults [13].

Recruitment
Recruitment and engagement may also have been supported by collaboration with Chinese community organisations and trusted community leaders.
Previous research suggests that working through familiar community networks can help build trust and improve access to minority ethnic older adults in
health promotion research [25, 26]. In this study, recruitment through established Chinese community may have enhanced the credibility of the study and
contributed to high recruitment, attendance, retention, and adherence.

Literacy consideration
Literacy consideration is an important component of the cultural modification [27]. Low literacy level were observed within the current population, which
aligns with a previous study suggesting that older Chinese migrant populations may experience lower literacy levels because of educational, linguistic,
and socioeconomic factors [28]. The CLiFE manual was simplified from heavy text, scientifically worded instructions into lay Chinese language materials
with greater visual support to improve accessibility and understanding. Data collection procedures were also adapted following participant feedback,
with handwriting activity recording replaced by a simplified box ticking combined recording format to reduce the need for written responses. This was
particularly relevant because some participants were able to understand and discuss the activities verbally, but experienced difficulty completing written
records or questionnaires independently. These findings suggest that, for this population, cultural adaptation needed to go beyond translation and
include consideration of how written materials, visual information, and recording procedures affected accessibility and engagement.

Similar considerations may also apply to the feasibility and interpretation of cognitive screening measures. Previous studies have suggested that the
MoCA may be more suitable for younger and more highly educated Chinese older adults [29], and that educational attainment may exert a stronger
influence on MoCA performance than cognitive status itself [30, 31]. Therefore, the relatively low MoCA scores observed in the current study may partly
reflect educational and literacy influences on cognitive screening outcomes rather than cognitive impairment alone. Future studies involving Chinese
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older adults with lower educational backgrounds may therefore benefit from considering alternative cognitive assessment approaches or additional
supportive assessment methods to improve accessibility and interpretability.

Social interaction consideration
Social factors also appeared to influence engagement with the CLiFE programme. Previous evidence suggests that functional social support, including
companionship, emotional, informational, and instrumental support, may facilitate physical activity participation among community-dwelling older adults
[32]. In this study, participants valued face-to-face group teaching and opportunities for peer support during intervention delivery. This may have
supported engagement by allowing participants to observe activities, learn from one another, and feel supported within a familiar social environment.
For Chinese older adults living in the UK, this group-based and community-connected delivery format may have been particularly relevant, as it aligned
with participants’ preference for collective learning and trusted community-based interaction identified in earlier stages of the research [18]. A previous
review has similarly suggested that group-based delivery may provide both practical and social benefits for Chinese older adults within community
settings [13]. Thus, group teaching in early stages of the intervention may therefore have contributed to the high attendance, retention, and adherence
rates observed in the feasibility study.

Moreover, it suggests that family members may influence older adults’ exercise engagement through concerns about safety, physical vulnerability, or
perceived appropriateness of activity. Previous evidence indicates that social support from family and peers can facilitate physical activity participation,
whereas lack of support or negative influence may act as a barrier [13, 33]. Future larger scale CLiFE studies may therefore consider involving family
members as supportive partners in falls prevention.

The majority of participants were women, which is consistent with previous community-based physical activity and falls prevention studies, where
women are often overrepresented [11]. Within Chinese populations, previous research has further suggested that older women may be more likely than
men to engage in health promotion and community-based activities [29, 34]. The underrepresentation of men in the current study suggests that future
research should explore barriers to participation and develop recruitment strategies tailored to older Chinese men.

Adherence
Adherence findings were generally positive, with most participants demonstrating full adherence and reporting that CLiFE activities had become
increasingly automatic and integrated into daily routines. High SRBAI scores further supported early habit formation, which aligns with the theoretical
basis of the aLiFE approach. Participants appeared to prefer simpler and more practical activities, such as Tandem Stand/Walk and sit to stand
activities, which could be more easily incorporated into existing daily routines. In contrast, more challenging balance activities, particularly eyes-closed
exercises, were lesser perform and sometimes perceived as unsafe or difficult to perform within limited home environments. These findings may
suggest that the successful integration of activities depends not only on exercise content itself, but also on the compatibility of activities with
participants’ perceived safety [35–37], home environment [36], and existing lifestyle routines [9]. Activities that are simple, practical, and easily
embedded into everyday life may therefore be more likely to support behavioural automaticity and long-term adherence.

However, successful lifestyle integration does not necessarily equate to progression towards more challenging activity levels. This distinction is
important because the broader falls prevention exercise literature suggests that balance and strength programmes are most likely to be effective when
they provide sufficient challenge and progression [3, 38]. In the current study, participants appeared willing to engage with activities perceived as safe
and achievable, some also appeared hesitant to increase activity difficulty because of concerns regarding instability or fall risk. This may limit the
potential for balance improvement, as activities that are integrated into daily routines but remain at a low level of challenge may not sufficiently improve
balance or maximise falls-prevention benefits. This may partly explain the limited changes observed in SPPB outcomes during the intervention period.
This finding is consistent with previous digital aLiFE programme findings, which suggested that potentially people were not challenging themselves
enough [10]. Together, these findings highlight a key implementation challenge for CLiFE: supporting participants to embed activities into everyday life
while also helping them progress safely towards more challenging activity levels. In future studies, particularly with relatively younger and more active
older adults, additional trainer touch points over a longer intervention period may be needed to review activity performance, encourage appropriate
progression, and ensure that activities remain sufficiently challenging while maintaining participants’ confidence and perceived safety.

Physical Outcomes
All participants completed the follow-up assessments, supporting the feasibility of the selected outcome measures within this population. Despite
positive adherence and engagement findings, only minimal changes were observed in SPPB and Short FES-I scores. One possible explanation is the
relatively high functional status of participants at baseline, as most were already attending community centres regularly and travelling independently to
intervention sessions. Previous studies have reported ceiling effects when the SPPB is used among higher-functioning community-dwelling older adults,
potentially limiting its sensitivity to detect small changes [39]. In addition, strength and balance training may sometimes be perceived by participants as
increasing immediate risk, particularly when activities involve moving more, reducing support, or deliberately challenging stability [40]. Moreover, as
discussed previously, participants often favoured simpler activities and demonstrated limited progression towards more challenging activity levels,
which may also have contributed to the absence of measurable functional changes. The short intervention duration may have further reduced the
likelihood of observing measurable improvements. Future studies may therefore benefit from recruiting older adults at greater falls risk and extending
intervention duration. These findings should be interpreted cautiously given the small sample size and exploratory nature of this feasibility study and are
intended to inform the design of a future fully powered trial.

Limitations
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As a small single arm feasibility study, conclusions regarding intervention effectiveness cannot be drawn. Participants were recruited through
community organisations and were already regularly attending community activities, which may limit the transferability of findings to more socially
isolated Chinese older adults or those experiencing mobility and transportation barriers. The four-week intervention period may also have been
insufficient to observe meaningful changes in physical function or concern about falling. Finally, some participants had been involved in earlier stages of
intervention development, which may have positively influenced engagement and acceptability findings.

Conclusions
In conclusion, this study provides preliminary evidence supporting the feasibility and acceptability of the culturally adapted CLiFE programme for
Chinese older adults living in the UK. The findings highlight the importance of culturally responsive adaptation, social support, and accessibility
considerations in intervention implementation. Further optimisation and larger scale evaluation are needed to determine the effectiveness of CLiFE in
reducing falls and improving physical function.

Abbreviations
Adapted Lifestyle-integrated Functional Exercise – aLiFE

Chinese version of adapted Lifestyle-integrated Functional Exercise – CLiFE

Short Physical Performance Battery - SPPB

Short Falls Efficacy Scale-International – Short FES-I

Montreal Cognitive Assessment - MoCA

Medical Research Council - MRC

Exercise Adherence Rating Scale – EARS

Self-Report Behavioural Automaticity Index - SRBAI

Declarations
Ethical Approval and consent to participate

Ethical approval was obtained from the ethics committee of the University (Review Reference: 2025-21643-39687). All participants received written
information about the study and provided written informed consent prior to participation. Confidentiality and anonymity were assured throughout the
research process.

Consent for publication

All authors have approved the manuscript and agree with its submission. 

Availability of data and materials:

The original data are not available for public sharing in order to protect participant confidentiality. 

Declaration of competing interest

The authors declare no competing interests.

Funding:

This research did not receive funding.

Authors’ contributions 

L.H., H.HH, C.T. wrote the study protocol; L.H., Y.Y. done transcription and translation; L.H., Y.Y, H.HH., C.T. completed data analysis; L.H. wrote original
draft; L.H., H.HH., C.T. wrote reviewing and editing.

Acknowledgements

The authors would like to thank all older adults and researchers who generously contributed their time and perspectives to this study. We also thank the
Chinese Health Information Centre for supporting participant recruitment and facilitating community engagement. We would also like to acknowledge
the Great Britain-China Educational Trust (GBCET) for their support.

Page 9/12



References
1. Falls. https://www.who.int/news-room/fact-sheets/detail/falls. Accessed 9th April 2026.

2. WHO global report on falls prevention in older age. https://iris.who.int/server/api/core/bitstreams/e178a56b-a9b8-402d-80a5-
0d8d9ebf6a5d/content. Accessed 9th April 2026.

3. Sherrington C, Fairhall N, Wallbank G, Tiedemann A, Michaleff ZA, Howard K, Clemson L, Hopewell S, Lamb S. Exercise for preventing falls in older
people living in the community: an abridged Cochrane systematic review. Br J Sports Med. 2020;54(15):885–91.

4. Picorelli AMA, Pereira LSM, Pereira DS, Felício D, Sherrington C. Adherence to exercise programs for older people is influenced by program
characteristics and personal factors: a systematic review. J Physiotherapy. 2014;60(3):151–6.

5. Schwenk M, Bergquist R, Boulton E, Van Ancum J, Nerz C, Weber M, Barz C, Jonkman N, Taraldsen K, Helbostad JL. The Adapted Lifestyle-Integrated
Functional Exercise Program for Preventing Functional Decline in Young Seniors: Development and Initial Evaluation. Gerontology 2019.

6. Clemson L, Singh MAF, Bundy A, Cumming RG, Manollaras K, O’Loughlin P, Black D. Integration of balance and strength training into daily life activity
to reduce rate of falls in older people (the LiFE study): randomised parallel trial. BMJ 2012, 345.

7. Clemson L, Singh MF, Bundy A, Cumming RG, Weissel E, Munro J, Manollaras K, Black D. LiFE Pilot Study: A randomised trial of balance and strength
training embedded in daily life activity to reduce falls in older adults. Aust Occup Ther J. 2010;57(1):42–50.

8. Gardner B, Abraham C, Lally P, de Bruijn G-J. Towards parsimony in habit measurement: Testing the convergent and predictive validity of an
automaticity subscale of the Self-Report Habit Index. Int J Behav Nutr Phys Activity. 2012;9(1):102.

9. Boulton E, Weber M, Hawley-Hague H, Bergquist R, Van Ancum J, Jonkman NH, Taraldsen K, Helbostad JL, Maier AB, Becker C. Attitudes towards
adapted lifestyle-integrated functional exercise developed for 60–70-year-olds: perceptions of participants and trainers. Gerontology.
2019;65(6):599–609.

10. Taraldsen K, Mikolaizak AS, Maier AB, Mellone S, Boulton E, Aminian K, Becker C, Chiari L, Follestad T, Gannon B. Digital technology to deliver a
lifestyle-integrated exercise intervention in young seniors—the preventIT feasibility randomized controlled trial. Front Digit Health 2020:10.

11. Hoodless S, Ventre J, Smith S, Hawley-Hague H. Implementation of Falls Management Exercise (FaME) falls prevention programme among
community-dwelling older adults. A scoping review. BMC Public Health 2026.

12. Bernal G, Jiménez-Chafey MI, Domenech Rodríguez MM. Cultural adaptation of treatments: A resource for considering culture in evidence-based
practice. Prof Psychology: Res Pract. 2009;40(4):361.

13. Yang Y, Huang L, Mott L, Lazo Green K, Zhang N, McGarrigle L, Todd C. How can we encourage engagement in physical activity among older adults
in Chinese diasporas? Mixed methods evidence synthesis using the COM-B model. Eur Rev Aging Phys Activity. 2025;22(1):22.

14. Ounjaichon S, Todd C, Stanmore E, Boulton E. Developing the adapted lifestyle-integrated functional exercise programme in Thai context (TLiFE) to
prevent falls among older adults in Thailand: a mixed methods study. Age Ageing. 2019;48(2):iv18.

15. Ounjaichon S. Developing the Thai lifestyle-integrated functional exercise (TLiFE) programme: an intervention to prevent falls among older adults in
Thailand. The University of Manchester (United Kingdom); 2020.

16. Ethnic group by age and sex, England and Wales. Census 2021.
https://www.ons.gov.uk/peoplepopulationandcommunity/culturalidentity/ethnicity/articles/ethnicgroupbyageandsexenglandandwales/census2021.
Accessed 9th April 2026.

17. Physical activity levels by ethnicity and age group. Ethnicity Facts and Figures. https://www.ethnicity-facts-figures.service.gov.uk/health/diet-and-
exercise/physical-activity/latest/#by-ethnicity-and-gender. Accessed 9th April 2026.

18. Huang L, Hawley-Hague H, Yang Y, Todd C. Assessing Early-stage Acceptability of the Adapted Version of the Lifestyle-Integrated Functional
Exercise (aLiFE) Programme Among Community-dwelling Chinese Older Adults in the UK: A Qualitative Study. BMC Geriatrics. Preprint at
https://www.researchsquare.com/article/rs-10396257/v1(2026).

19. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, Boyd KA, Craig N, French DP, McIntosh E. A new framework for developing and
evaluating complex interventions: update of Medical Research Council guidance. BMJ 2021, 374.

20. Sandelowski M. Whatever happened to qualitative description? Res Nurs Health. 2000;23(4):334–40.

21. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, Cummings JL, Chertkow H. The Montreal Cognitive Assessment,
MoCA: a brief screening tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695–9.

22. Guralnik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer DG, Scherr P, Wallace RB. A short physical performance battery assessing
lower extremity function: association with. J Gerontol. 1994;49(2):M85–94.

23. Kempen GI, Yardley L, Van Haastregt JC, Zijlstra GR, Beyer N, Hauer K, Todd C. The Short FES-I: a shortened version of the falls efficacy scale-
international to assess fear of falling. Age Ageing. 2008;37(1):45–50.

24. Newman-Beinart NA, Norton S, Dowling D, Gavriloff D, Vari C, Weinman JA, Godfrey EL. The development and initial psychometric evaluation of a
measure assessing adherence to prescribed exercise: the Exercise Adherence Rating Scale (EARS). Physiotherapy. 2017;103(2):180–5.

25. Liljas AE, Walters K, Jovicic A, Iliffe S, Manthorpe J, Goodman C, Kharicha K. Strategies to improve engagement of ‘hard to reach’older people in
research on health promotion: a systematic review. BMC Public Health. 2017;17(1):349.

26. Chang E-S, Simon MA, Dong X. Using community-based participatory research to address Chinese older women’s health needs: Toward
sustainability. J Women Aging. 2016;28(4):276–84.

Page 10/12



27. Barrera M Jr, Castro FG, Strycker LA, Toobert DJ. Cultural adaptations of behavioral health interventions: a progress report. J Consult Clin Psychol.
2013;81(2):196.

28. Guo H, AlSwayied G, Frost R, Rait G, Burns F. Barriers and facilitators to health-care access by older Chinese migrants in high-income countries: a
mixed-methods systematic review. Aging Soc. 2025;45(7):1355–94.

29. Zhang S, Qiu Q, Qian S, Lin X, Yan F, Sun L, Xiao S, Wang J, Fang Y, Li X. Determining Appropriate Screening Tools and Cutoffs for Cognitive
Impairment in the Chinese Elderly. Front Psychiatry 2021, Volume 12–2021.

30. Tang Y. The MoCA as a cognitive screening tool for Mild Cognitive Impairment (MCI) in elderly adults in China. Psychiatry Res. 2020;291:113210.

31. Zhou Sa, Zhu J, Zhang N, Wang B, Li T, Lv X, Ng TP, Yu X, Wang H. The influence of education on Chinese version of Montreal cognitive assessment
in detecting amnesic mild cognitive impairment among older people in a Beijing rural community. Sci World J. 2014;2014(1):689456.

32. Steinhoff P, Reiner A. Physical activity and functional social support in community-dwelling older adults: a scoping review. BMC Public Health.
2024;24(1):1355.

33. You E, Lautenschlager NT, Wan CS, Goh AM, Curran E, Chong TW, Anstey KJ, Hanna F, Ellis KA. Ethnic differences in barriers and enablers to physical
activity among older adults. Front Public Health. 2021;9:691851.

34. Wu F, Sheng Y. Social isolation and health-promoting behaviors among older adults living with different health statuses: a cross-sectional study. Int J
Nurs Sci. 2021;8(3):304–9.

35. Hu Y-L, Keglovits M, Somerville E, Snyder M, Stark S. Translating a functional exercise program for fall prevention among diverse older adults in
urban, medically underserved areas: a feasibility study. Phys Occup Therapy Geriatr. 2023;41(2):292–307.

36. Reicherzer L, Kramer-Gmeiner F, Labudek S, Jansen C-P, Nerz C, Nystrand MJ, Becker C, Clemson L, Schwenk M. Group or individual lifestyle-
integrated functional exercise (LiFE)? A qualitative analysis of acceptability. BMC Geriatr. 2021;21:1–12.

37. Kramer F, Labudek S, Jansen C-P, Nerz C, Fleig L, Clemson L, Becker C, Schwenk M. Development of a conceptual framework for a group-based
format of the Lifestyle-integrated Functional Exercise (gLiFE) programme and its initial feasibility testing. Pilot Feasibility Stud. 2020;6:1–18.

38. Sherrington C, Michaleff ZA, Fairhall N, Paul SS, Tiedemann A, Whitney J, Cumming RG, Herbert RD, Close JC, Lord SR. Exercise to prevent falls in
older adults: an updated systematic review and meta-analysis. Br J Sports Med. 2017;51(24):1750–8.

39. Mansson L, Pettersson B, Rosendahl E, Skelton DA, Lundin-Olsson L, Sandlund M. Feasibility of performance-based and self-reported outcomes in
self-managed falls prevention exercise interventions for independent older adults living in the community. BMC Geriatr. 2022;22(1):147.

40. Hawley-Hague H, Tacconi C, Mellone S, Martinez E, Yang F, Su TL, Chiari L, Helbostad JL, Todd C. Using Smartphone TechnolOGy to Support an
EffecTive Home ExeRcise Intervention to Prevent Falls amongst Community-Dwelling Older Adults: The TOGETHER Feasibility RCT. Gerontology.
2023;69(6):783–98.

Figures

Figure 1

Participant Recruitment and Eligibility Flow

Page 11/12



Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

Stage23SupplementaryMaterials.docx

Page 12/12

https://assets-eu.researchsquare.com/files/rs-10836516/v1/0d24ae07e5318abff69cd499.docx

