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Abstract 

Background  Due to their serious consequences, falls are a well-documented problem in residential aged care facili-
ties (RACFs). Although clinical practice guidelines (CPGs) on falls prevention in RACFs have been developed in many 
countries, their implementation remains challenging. Therefore, this study aimed to describe the development 
of a multifaceted plan for the implementation of a guideline on multifactorial falls prevention interventions in RACFs.

Methods  An implementation plan was developed as part of a large-scale falls prevention implementation initia-
tive in Flanders (Belgium). The development process was guided by prior research and Intervention Mapping, which 
includes six stages: 1) logic model of the problem, 2) logic model of change, 3) programme design, 4) programme 
production and testing, 5) programme implementation plan, and 6) evaluation plan. A stakeholder group of nine 
experts actively participated in this development process. The implementation plan was pretested in six RACFs 
and adjusted to better align with their context.

Results  A three-phase implementation plan divided into seven steps was finalised. The first phase is preparation 
(steps 1 to 3), during which RACFs undertake the necessary preparations to start the implementation process by ena-
bling broad support within their organisation, mapping the baseline situation, defining objectives, and setting priori-
ties. The second phase (steps 4 and 5) concerns the actual implementation, which outlines the development and per-
formance of implementation actions. In the third phase (steps 6 and 7), RACFs evaluate and adjust actions, and aim 
to sustainably anchor the implemented falls prevention policy in their daily practice and quality management system.

Conclusion  We were able to develop a comprehensive implementation plan for falls prevention in RACFs. This plan 
supports RACFs in the implementation of tailored falls prevention interventions and maximise sustainability. Future 
research should further focus on larger-scale implementation and evaluating the effectiveness of the implementa-
tion plan in combination with the support of an external implementation facilitator. This includes assessing its impact 
on determinants, and implementation and clinical outcomes.
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Background
With an estimated fall incidence rate of 1.6 falls per per-
son-year, falls are a well-documented problem in resi-
dential aged care facilities (RACFs) [1]. The risk of falling 
increases with age and cognitive impairment [2]. A fall 
is defined as “an event which results in a person coming 
to rest inadvertently on the ground or floor or other lower 
level. Falls, trips and slips can occur on one level or from 
a height”  ([3], p.  4). The consequences of falls are often 
severe, both physically (e.g. lacerations, hip fractures) 
and psychosocially (e.g. concerns of falling, depression, 
social isolation) [4, 5]. Up to 89% of all external causes 
of death in RACFs are related to falls [6]. Moreover, falls 
in RACFs result in an increased workload for healthcare 
workers, which in turn, depending on the severity of 
the fall-related injury, results in additional costs ranging 
from 193 Euros for a non-injurious fall to 10,170 Euros 
per resident for serious falls [7]. Falls often result from a 
complex interaction of risk factors (e.g. impaired balance, 
cognitive impairment, and reduced vision) [3, 8].

Various studies have assessed the effectiveness of 
falls prevention interventions in RACFs, demonstrating 
mixed results, mainly due to the different study meth-
ods [9, 10]. A systematic review concluded that, over-
all, falls prevention interventions reduced the number 
of falls by 27% (RR = 0.73, 95% CI = 0.60–0.88) and the 
number of recurrent fallers by 30% (RR = 0.70, 95% CI 
= 0.60–0.81) [9]. A subgroup analysis showed that mul-
tifactorial falls prevention interventions reduced the 
number of falls by 35% (RR = 0.65, 95% CI = 0.45–0.94) 
[9]. Multifactorial falls prevention interventions com-
prise a multifactorial falls risk assessment and multi-
domain interventions [3]. A multifactorial falls risk 
assessment refers to “a set of assessments performed 
across multiple domains to judge an individual’s over-
all level of risk of falling, to identify the individual risk 
factors potentially modifiable and non-modifiable to 
inform the choice of an intervention” ([3], p.7). Multi-
domain interventions are defined as “a combination of 
two or more intervention components across two or more 
domains (e.g. an exercise program and environmental 
modification) based on a multifactorial falls risk assess-
ment and intended to prevent or minimise falls and 
related injuries” ([3], p.7). Similarly, Logan et al. (2021) 
further confirmed the short-term effectiveness of mul-
tifactorial falls prevention interventions in a recent 
multicentre randomised controlled trial (IRR = 0.57, 
95% CI = 0.45–0.71) and showed its cost-effectiveness. 
However, no significant differences were observed in 
the number of fallers for months 7–12 after randomisa-
tion [11]. According to Logan et al. (2021), this may be 
attributed to a lack of statistical power due to attrition 
resulting from mortality. The loss of intervention effect 

after 6 months could also be explained by a decrease 
in staff attention to falls prevention, which might have 
been avoided through additional support or training 
[11].

To support RACFs in preventing falls, several clini-
cal practice guidelines (CPGs) on multifactorial falls 
prevention interventions have been developed in many 
countries [12–15]. Building on these efforts, the World 
guidelines for falls prevention and management for 
older adults were introduced, aiming to provide stand-
ardised, globally applicable CPGs across diverse settings 
and countries. The use of multifactorial falls prevention 
interventions in RACFs aligns with the recommendations 
outlined in these world guidelines [3]. Given the com-
plexity of falls and the numerous risk factors involved, the 
importance of a multidisciplinary approach is strongly 
emphasised in the World guidelines for falls prevention 
and management in older adults. Effective collaboration 
between nursing staff, occupational therapists, physi-
cians, and other healthcare workers is considered essen-
tial [3].

While multifactorial falls prevention interventions are 
recommended to prevent falls, their implementation in 
RACFs is a complex and dynamic process. Implementa-
tion success depends on various interacting barriers and 
facilitators (i.e. determinants) at different levels of care 
[16]. The most reported barriers include staff’s perceived 
ability to control falls management, issues regarding staff 
availability, limited knowledge and skills, and poor com-
munication. Frequently documented facilitators are good 
communication and facility equipment availability [16]. 
Implementation requires a systematic approach, linking 
these determinants to appropriate theories and imple-
mentation strategies, such as ‘modelling’ and ‘active 
learning’ [17–19]. Implementation strategies are defined 
as “methods or techniques used to enhance the adop-
tion, implementation, and sustainability of a clinical 
programme or practice” ([20], p.2). Moreover, literature 
suggests employing multiple and tailored strategies to 
implement falls prevention interventions [11, 21].

RACFs need clear, actionable guidance on how to effec-
tively implement falls prevention interventions into clini-
cal practice. The World guidelines for falls prevention 
and management for older adults emphasise the impor-
tance of deliberate and thoughtful implementation [3]. To 
address this need, we developed an implementation plan 
specifically tailored to the context of Flemish (Belgian) 
RACFs. This plan is designed to support RACFs in the 
systematic and sustainable integration of a CPG on mul-
tifactorial falls prevention interventions into routine care. 
The purpose of this study is to outline the systematic 
development and content of this implementation plan, 
utilising the Intervention Mapping methodology [22].
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Methods
An implementation plan was developed over a three-
year period (2016 to 2019) as part of a large-scale falls 
prevention implementation initiative in more than 100 
RACFs in Flanders. Intervention Mapping guided the 
development process [22, 23]. Intervention Mapping 
is a methodology for developing theory- and evidence-
based health promotion interventions, such as falls pre-
vention. It consists of six consecutive stages, with the 
outcomes of each stage building upon the results of the 
previous one: 1) logic model of the problem, 2) logic 
model of change, 3) programme design, 4) programme 
production and testing, 5) programme implementation 
plan, and 6) evaluation plan [22]. Figure 1 summarises 
these six stages, their specific objectives, and the meth-
ods used to achieve them.

Setting
The implementation plan was developed within the con-
text of RACFs in Flanders (Belgium). RACFs are defined 
as “residential facilities that provide 24-h-a-day surveil-
lance, personal care, and limited clinical care for persons 
who are typically older adults and may require additional 
support” ([24], p.212). In total, 825 RACFs in Flanders 
receive subsidies and official recognition from the Flem-
ish government [25].

Stakeholders
As part of the Intervention Mapping methodology, a 
stakeholder group was established, consisting of nine 
Belgian experts recruited through purposive sampling 
based on the following criteria: 1) theoretical knowledge 
of implementation science, behaviour change theories 
and methods, and/or healthy living, 2) skills in lead-
ing and/or coaching organisational change processes or 

Fig. 1  Overview of the stages of Intervention Mapping and stakeholder involvement [22]



Page 4 of 16Belaen et al. BMC Geriatrics          (2025) 25:653 

implementation projects, 3) practical expertise in the res-
idential aged care field, or 4) legal authority over RACFs 
in Flanders (i.e. a delegate of the Flemish government). 
The experts received information about the development 
process and were invited via email to participate in the 
stakeholder meetings. A comprehensive overview of the 
experts, detailing their educational background, profes-
sional background, and field of expertise can be found in 
Additional File 1.

Each meeting with the stakeholder group had a spe-
cific objective aligned with the Intervention Mapping 
methodology. For example, reaching consensus on pro-
gramme outcomes and performance objectives in stage 
2, and on implementation strategies and related theories 
in stage 3. The timing of the discussions coincided with 
the conclusion of each stage to ensure that stakehold-
ers could provide feedback on preliminary results pre-
sented by the research team and contribute to shaping 
the next stages. Meetings lasted, on average, between 
1 and 2 h. Over the course of three years, a total of six 
stakeholder meetings were conducted, corresponding to 
the stages of Intervention Mapping. The research group 
employed various facilitation techniques to guide discus-
sions, including open-ended questioning and probing for 
diverse or challenging viewpoints. After each meeting, a 
detailed report was compiled by the research group sum-
marizing the final conclusions. These reports were shared 
with stakeholders.

Additionally, the final draft of the implementation plan 
was discussed during an annual meeting with partners of 
the Centre of Expertise for Falls and Fracture Prevention 
Flanders, where representatives from 40 organisations 
committed to falls prevention such as professional asso-
ciations, were present. Final adjustments to the imple-
mentation plan were made based on their input.

Stage 1: logic model of the problem
The objective of the first stage of Intervention Mapping 
was to conduct a needs assessment and develop a logic 
model of the problem [22]. This logic model provides 
insights into the health problem of residents falling, the 
related behaviour of healthcare workers in RACFs, and 
the environmental conditions at multiple ecological lev-
els (e.g. interpersonal, organisational). It also identifies 
the influencing determinants, namely the determinants 
that influence the behaviour of healthcare workers in 
RACFs and/or environmental conditions [22]. The logic 
model of the problem was constructed based on pre-
viously conducted systematic reviews and a multicen-
tred cross-sectional survey (see Fig.  1) [16, 24, 26]. The 
determinants in the logic model were structured follow-
ing the Tailored Implementation for Chronic Diseases 
(TICD) checklist [22, 27]. The TICD checklist consists of 

57 potential determinants grouped across seven domains 
(e.g. guideline factors, individual healthcare workers fac-
tors, capacity for organisational change) [27].

Stage 2: logic model of change
The purpose of the second stage was to transition from 
the logic model of the problem to the logic model of 
change. The logic model of change outlines what and 
whose behaviour needs to change in order to implement 
the CPG on multifactorial falls prevention interventions 
in Flemish RACFs [22].

Based on the results of stage one (i.e. logic model of 
the problem), we specified the expected programme 
outcomes for the health-related behaviour of healthcare 
workers and environmental conditions at the interper-
sonal, organisational, community, and societal levels 
[22]. Next, performance objectives (i.e. specific expected 
behaviours or actions) for the desired behavioural and 
the environmental programme outcomes were stated. 
In addition, matrices of change objectives were created 
by linking performance objectives to key determinants 
identified by both the research group and the stakeholder 
group. These matrices represent a detailed schedule of 
desired changes at the individual and the organisational 
levels in behaviour and/or environment in order to 
address falls-related issues effectively [22].

Stage 3: programme design
The next stage involved selecting theory- and evidence-
based implementation strategies to address the key deter-
minants from the logic model of change and matrices of 
change objectives [22]. For this, the Taxonomy of Behav-
iour Change Methods of Kok et al. (2016) was used; this 
taxonomy provides an overview of potential theory- and 
evidenced-based implementation strategies linked to spe-
cific determinants [17, 22]. The research group selected 
implementation strategies based on related theories and 
practical insights from Bartholomew et al. (2016), stake-
holder discussions, and feedback, ensuring relevance 
and feasibility for Flemish RACFs [22]. In addition, the 
selected implementation strategies and their practical 
applications were integrated into an implementation plan 
for RACFs in Flanders (Belgium).

Stage 4: programme production and testing
In stage 4, the implementation plan was pretested with 
a convenience sample of six RACFs in Flanders. RACFs 
were eligible to participate if they met the following 
inclusion criteria: 1) expressed a commitment to follow 
the various steps of the implementation plan, 2) provided 
explicit endorsement of policy changes in falls preven-
tion by the management, and 3) ensured active involve-
ment of the management throughout the 12-months 
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implementation process. RACFs were excluded if they 
were involved in ongoing studies on falls prevention or 
were expected to experience events that might influence 
the implementation negatively (e.g. planned relocation of 
the RACF).

During the 12-months of the implementation process, 
the six falls prevention coordinators responsible for coor-
dinating the implementation process in the RACF were 
contacted monthly by a researcher via phone. These 
calls served as quality checks, during which the coordi-
nators were asked to indicate their progress within the 
implementation plan. Subsequently, they were presented 
with the barriers for change at six levels of healthcare as 
identified by Grol et  al. (2004), and asked whether they 
encountered these barriers, had not encountered them, 
or experienced other barriers [28]. They were encouraged 
by the researcher to provide additional comments eluci-
dating their responses (see Additional File 2). The con-
versations were recorded and transcribed for thematic 
analysis. The identified barriers were then organised 
according to the TICD checklist, and proposed solutions 
addressing these barriers were included as facilitators 
[27].

Based on the results of the monthly quality checks, the 
implementation plan was adapted, and additional tools 
were developed. The final draft and the newly devel-
oped tools were then discussed at the annual meeting of 
the Centre of Expertise for Falls and fracture Prevention 
Flanders, where final adjustments were made based on 
the suggestions provided.

Stage 5: programme implementation plan
The aim of the fifth stage was to ensure that the imple-
mentation plan would be disseminated and used to 
support the implementation and sustainability of multi-
factorial falls prevention interventions over time in the 
Flemish RACFs [22]. Therefore, a discussion and feed-
back meeting was held with the stakeholder group. Dur-
ing this meeting, stakeholders provided input to identify 
key supporters to facilitate the use of the implementation 
plan and to determine which additional implementation 
strategies were needed. This was informed by the results 
of stages two and four of Intervention Mapping. The 
implementation strategies were selected from the Taxon-
omy of Behaviour Change Methods of Kok et al. (2016). 
Both the selection of the implementation strategies and 
their translation into practical applications considered 
acceptability, feasibility, and existing initiatives within 
Flemish RACFs [17, 22].

Stage 6: evaluation plan
To assist RACFs in evaluating the effect of the imple-
mentation plan, we deliberated on how they could 

independently measure the effects, considering their pre-
defined goals and indicators. Existing scientific literature 
was consulted for potential indicators, and specific atten-
tion was given to indicators for falls prevention that are 
mandatory to report to the Flemish government. Addi-
tionally, criteria were established based on behavioural 
and environmental outcomes from the logic model of 
change to assess sustainability. Examples of indicators, 
along with their definitions, an evaluation method, and 
criteria for sustainability were integrated into the imple-
mentation plan. This step was carried out concurrently 
with stage 4 of Intervention Mapping [22].

Results
Stage 1: logic model of the problem
Figure 2 shows the logic model of the problem, consisting 
of the behaviour of healthcare workers in RACFs and var-
ious environmental conditions contributing to residents 
falling. Findings from the multicentred cross-sectional 
survey indicated that healthcare workers’ behaviour 
included the lack of a tailored intervention plan based 
on the results of the multifactorial falls risk assessment 
and the absence of regular falls prevention meetings [26]. 
In addition, environmental conditions were identified at 
multiple levels, including interpersonal, organisational, 
community, and societal levels. At the interpersonal 
level, the survey also found that the unequal participation 
of colleagues in falls prevention was a key condition [26]. 
Conditions at the organisational level were, for exam-
ple, the absence of a clear falls prevention policy sup-
ported by the management of the RACF and the lack of 
staff involvement in the falls prevention implementation. 
Lastly, at societal level, the absence of financial incentives 
was found to be an influencing condition [26].

From the systematic review and the multicentred 
cross-sectional survey, a total of 21 determinants from 
the TICD checklist could be identified. The most cited 
determinants were ‘self-efficacy’ (e.g. staff feeling help-
less, frustrated, and concerned about their (in)ability to 
control fall management), ‘priority of necessary change’ 
(e.g. prioritising other tasks, lack of time), ‘team pro-
cesses’ (e.g. staff involvement and empowerment, collab-
oration, teamwork) and ‘communication and influence’ 
(e.g. failure to communicate falls, (poor) information 
sharing across shifts/disciplines) [16, 26].

Stage 2: logic model of change
In the logic model of change, six behavioural outcomes 
(e.g. healthcare workers in the RACF developed a tailored 
interdisciplinary intervention plan based on the assess-
ment results) and thirteen environmental outcomes 
(e.g. a clear vision about falls prevention is developed 
and communicated in the RACF) were stated. For each 
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of these outcomes, performance objectives were formu-
lated. In addition, twelve key determinants (e.g. ‘self-effi-
cacy’, ‘education system’) were identified (see Fig.  3). By 
combining performance objectives with the key determi-
nants and specifying change objectives, different matri-
ces were created. Additional File 3 shows an example of a 
matrix of change for the behavioural outcome ‘healthcare 
workers in RACFs perform an interdisciplinary multifac-
torial assessment of fall risk factors on admission of new 
residents’.

Stage 3: programme design
The implementation plan consists of three phases, 
divided into seven steps (see Fig.  4). These steps are 
based on the Plan-Do-Study-Act Cycle [29, 30]. The 
first phase is the preparation, during which RACFs 
undertake the necessary preparations to start the 
implementation process. This includes enabling broad 
support within their organisation, appointing a health-
care worker to coordinate the implementation pro-
cess (i.e. falls prevention coordinator), establishing a 
multidisciplinary team to support the falls prevention 

coordinator (i.e. falls prevention team), mapping the 
baseline situation, defining objectives, and setting pri-
orities (steps 1 to 3). Subsequently, the actual imple-
mentation is performed in the second phase (steps 4 
and 5), which outlines the development and perfor-
mance of implementation actions. Finally, in the last 
phase, RACFs evaluate and adjust actions, and aim to 
sustainably anchor the implemented falls prevention 
policy in their daily practice and quality management 
system. (steps 6 and 7). More detailed information 
about these different steps and their actions can be 
found in Fig. 4.

The main implementation strategies behind the imple-
mentation plan are ‘Modelling’, ‘Participation’, and 
‘Technical assistance’ from the Diffusion of Innovations 
Theory; ‘Active learning’, ‘Guided practice’ and ‘Feedback’ 
from the Social Cognitive Theory; ‘Increasing stake-
holders’ influence’ from the Stakeholder Theory; and 
‘Tailoring’ from the Trans-Theoretical Model [31–34]. 
Table  1 provides an overview of the determinants we 
aim to influence, along with the selected implementa-
tion strategies to address them. It also outlines how these 

Fig. 2  Logic model of the problem [22]
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implementation strategies are practically applied within 
the implementation plan.

Finally, the implementation plan, along with supporting 
tools (e.g. knowledge test, meeting protocol template), 
was made available online via a dedicated platform by the 
researchers (i.e. online implementation platform). This 
platform enables the RACF to collaborate within a single 
document, consolidates all information in one place, and 
facilitates process tracking. A comprehensive overview of 
the developed tools, their purposes, and related actions 
within the implementation plan is provided in Additional 
File 4.

Stage 4: programme production and testing
The six participating RACFs were located in urban (n 
= 2), suburban (n = 2) and rural (n = 2) areas. On average, 
they had 101 high care beds (SD = ± 74.61, range 51–249) 
and 49 low care beds (SD = ± 19.16, range 35–86). One 
RACF was public and five were private not-for-profit. 
During the 12-months implementation process, a total of 
70 quality checks were conducted with the falls preven-
tion coordinators of these RACFs, with an average dura-
tion of 26 min (range 2–61). From these monthly checks, 
it was found that one RACF completed all seven steps of 

the implementation plan. Three RACFs went through six 
steps, one RACF went through five steps, and one RACF 
completed two steps of the implementation plan.

In total, 32 determinants from the TICD checklist were 
identified during the monthly quality checks with the 
falls prevention coordinators when implementing a CPG 
on multifactorial falls prevention interventions in the 
RACFs. This process was supported by the implementa-
tion plan and its associated tools. Determinants reported 
by at least four out of the six falls prevention coordinators 
were ‘clarity’ (e.g. the implementation plan is perceived as 
clear, comprehensive and practical), ‘feasibility’ (e.g. mul-
tifactorial evaluation is challenging and time-consuming), 
‘domain knowledge’ (e.g. lack of knowledge of falls pre-
vention indicators or legislation), ‘awareness and famili-
arity with the recommendations’ (e.g. the knowledge 
test increases awareness of falls prevention among staff), 
‘residents’ beliefs and knowledge’ (e.g. increasing knowl-
edge on falls prevention among relatives and residents 
through a flyer), ‘team processes’ (e.g. clear assignments 
of tasks per discipline regarding falls prevention), ‘avail-
ability of necessary resources’ (e.g. lack of time, shortage 
of staff), and ‘information system’ (e.g. integration of falls 
prevention into the residents’(electronic) health record). 

Fig. 3  Logic model of change [22]
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No determinants were reported in the domain ‘Social, 
political, and legal factors’. A comprehensive overview of 
the identified barriers and facilitators for each individual 
RACF can be found in Additional file 5.

Based on the results of the monthly quality checks and 
the identification of modifiable barriers, adjustments 
were made to the implementation plan and its support-
ing tools to better align with the specific context of the 
RACFs. For example, technical jargon was simplified, and 
additional details were incorporated, such as the purpose 
of each step, timing, and specific process of carrying out 
each step). Additionally, new tools were developed (e.g. 
an automated falls registration tool ‘Insights into Falls’) 
or modified (e.g. simplification of the online implemen-
tation platform) to facilitate the process (See Additional 
File 4). Finally, preconditions were added to the imple-
mentation plan to foster successful implementation 
(e.g. ensuring that the managing board of the facility 
acknowledges falls as a significant health and quality of 
life issue requiring active intervention, and no simultane-
ous implementation processes or projects are being con-
ducted concurrently).

These refinements were further shaped by discus-
sions at the annual meeting of the Centre of Expertise 
for Falls and Fracture Prevention Flanders. The role of 

the falls prevention coordinator was defined in greater 
detail, highlighting key competencies such as expertise 
in falls prevention, motivational skills, and the ability to 
coordinate implementation processes. Additionally, the 
ideal composition of the falls prevention team—compris-
ing professionals such as physiotherapists, occupational 
therapists, and nurses—was outlined, along with essen-
tial team member competencies, including teamwork 
and voluntary engagement, to enhance implementation 
effectiveness.

Stage 5: programme implementation plan
We identified facilitators as potential support for the 
implementers. An implementation facilitator is an exter-
nal falls prevention champion who provides advice and 
new insights. They coach the falls prevention coordina-
tor and the falls prevention team in successfully imple-
menting the CPG. To prepare them for this role, the 
implementation facilitators received training focused on 
coaching skills, the CPG, the implementation plan with 
emphasis on their role, and the outlined specific tasks 
they need to undertake. The falls prevention coordina-
tor and falls prevention team of the RACF can rely on 
them for up to 65 contact hours and for a minimum of 
two years. This is part of ‘Implementation Guidance’, a 

Fig. 4  The seven steps of the implementation plan for residential aged care facilities in Flanders
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large-scale falls prevention implementation initiative in 
more than 100 RACFs in Flanders, funded by the Flemish 
Government [35].

Besides their initial training, implementation facilita-
tors receive ongoing support from the research group 
through biannual peer coaching sessions, promoting 
sharing experiences and mutual learning. Moreover, 
every three months they receive assistance and advice 
from a trained researcher by phone. Finally, implementa-
tion facilitators have access to an online platform for ask-
ing questions to other facilitators and revisiting training 
information.

The implementation strategies behind ‘Implementation 
Guidance’ are ‘Technical assistance’ from the Diffusion 
of Innovations Theory, ‘Active learning’, ‘Guided prac-
tice’ from the Social Cognitive Theory, and ‘Participatory 
problem solving’ from the Organisational Development 
Theories [17, 33, 34, 36]. Table  2 provides an overview 
of the determinants we aim to influence, along with the 
selected implementation strategies to address them. It 
also outlines how these implementation strategies are 
practically applied within ‘Implementation Guidance’.

Stage 6: evaluation plan
The implementation plan includes possible indicators 
for falls prevention, each accompanied by its defini-
tion. These indicators are categorised into three differ-
ent types, as outlined by Mainz (2003) [37]: structural 
indicators (e.g. presence of a prevention coordinator in 
the RACF), process indicators (e.g. proportion of resi-
dents for whom various fall risk factors were evaluated), 
and outcome indicators (e.g. number of fall incidents) 
[37–42]. These indicators can be used by the falls pre-
vention team to evaluate whether goals are reached 
(‘Action 4.1: Develop actions’). The team also determines 
how this evaluation will take place and by whom data 
for these indicators will be collected. The results of the 
evaluation are discussed using the evaluation method: 
STOP-START-CONTINUE, which indicates actions to 
stop, start, or continue (‘Action 6.2: Evaluate’ and ‘Action 
6.3: Adjust actions’) [43, 44]. In addition, step 7 of the 
implementation plan includes a list of ten sustainability 
criteria that the falls prevention team needs to review at 
least once a year (see Table 3). These criteria evaluate the 
extent to which the RACF sustains its implemented falls 
prevention policy and whether additional actions need to 
be developed.

The sustainment phase in the implementation plan 
necessitates the falls prevention team to engage in a 
cyclical process, wherein steps 4 to 7 are performed at 
least yearly to ensure sustainability. For example, when 
it is discovered through the sustainability checklist of the 
implementation plan (‘Action 7.1. Pursue sustainability’) 

that criteria are not met, new actions are to be developed 
in the initial action plan (‘Action 4.1. Develop actions’), 
executed (‘Action 5.1. Execute actions’), and later evalu-
ated (‘Action 6.2. Evaluate’) and potentially adjusted 
(‘Action 6.3. Adjust actions’). This enables continuous 
quality improvement of falls prevention care in RACFs 
[45].

Discussion
This article describes the development of an implemen-
tation plan for falls prevention interventions in RACFs 
using Intervention Mapping [22]. The implementation 
plan comprises seven steps: 1) enable organisation-wide 
support, 2) map baseline situation, 3) define objectives 
and set priorities, 4) develop actions, 5) execute actions, 
6) evaluate and adjust actions, 7) aim for sustainability. 
The overall goal of this multifaceted implementation plan 
is to facilitate a systematic and sustainable implementa-
tion of multifactorial falls prevention interventions into 
RACFs in Flanders. Literature suggests that implemen-
tation should be performed stepwise [46, 47]. Therefore, 
our implementation plan outlines concise steps with 
fundamental actions that are required to implement falls 
prevention interventions. However, it should be adapted 
to the specific context of the RACF. Moreover, the imple-
mentation process should be seen as an iterative process.

The implementation plan comprises multiple imple-
mentation strategies. The main strategies behind the 
implementation plan are ‘Modelling’, ‘Participation’, ‘Tai-
loring’, ‘Increasing stakeholders influence’, and ‘Active 
learning’. This is also in line with the systematic review 
of Albasha et  al. (2023), in which the most reported 
implementation strategies, following the Expert Rec-
ommendations for Implementing Change (ERIC) Tax-
onomy, were education and training strategies (e.g. 
conduct educational meetings, conduct ongoing train-
ing), developing stakeholders’  interrelationships (e.g. 
identification and preparing champions) and evaluative 
strategies (e.g. purposely re-examine the implementa-
tion) [48, 49]. In addition, the implementation plan was 
pretested in six RACFs. Using the TICD checklist, a total 
of 32 determinants were identified [27]. The most fre-
quently reported determinants included ‘clarity’, ‘feasibil-
ity’, ‘domain knowledge’, ‘awareness and familiarity with 
the recommendations’, ‘residents’ beliefs and knowledge’, 
‘team processes’, ‘availability of necessary resources’ and 
‘information system’. No determinants were identified 
in the domain ‘Social, political and legal factors’. Simi-
lar findings were reported in the evidence synthesis of 
McArthur et al. (2021) [50]. The most frequently identi-
fied barriers in this synthesis included time constraints 
and inadequate staffing (i.e. determinant ‘availability of 
necessary resources’), knowledge gaps (i.e. determinant 
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‘domain knowledge’), and lack of teamwork (i.e. determi-
nant ‘team processes’) [50]. However, in contrast, we did 
not find leadership (i.e. determinant ‘capable leadership’) 
or resources (i.e. determinant ‘availability of necessary 
resources’) as facilitators [50]. This discrepancy could 
possibly be explained by the fact that the semi-struc-
tured questionnaire was based on barriers for change at 
six levels of healthcare as defined by Grol et al., and the 
results were then analysed using the TICD checklist [27, 
28]. While there are certain similarities between Grol 
et  al.’s six levels of healthcare and the TICD checklist 
(e.g. ‘individual professional level’ corresponds to ‘indi-
vidual healthcare workers factors’ of the TICD check-
list), the TICD checklist is more comprehensive [27, 28]. 
Although participants had the opportunity to report 
additional barriers and facilitators, we did not explicitly 
ask for facilitators. Therefore, potentially relevant deter-
minants they experienced may have been overlooked. 
The absence of determinants in the domain ‘social, politi-
cal and legal factors’ could be attributed to this domain 
not being explicitly addressed in the semi-structured 
questionnaire. Lastly, it is important to note that not all 
RACFs completed all the steps of the implementation 
plan within the 12-months period. This may be due to 
the tailored approach of the implementation plan, which 
considers existing falls prevention policies (see ‘Action 
2.2. Identify gaps and existing policies’). Some facilities 
had already implemented more falls prevention inter-
ventions than others. Furthermore, the implementation 
process is iterative, allowing for the possibility of return-
ing to previous steps if necessary. For instance, certain 
facilities had to revert to an earlier step due to the loss 
of a falls prevention coordinator. This may indicate that 
a 12-months period is possibly insufficient to fully imple-
ment a CPG on multifactorial falls prevention interven-
tions. These observations underline the complexity and 
time investment associated with implementation efforts. 

As the pretesting was conducted in five private not-
for-profit RACFs and one public RACF, this may pre-
sent challenges for broader scalability—particularly in 
resource-limited RACFs.

This project has several strengths. The first strength 
lies in the development of an implementation plan for 
falls prevention interventions in RACFs using Interven-
tion Mapping, in close collaboration with stakeholders. 
Throughout all aspects of the decision-making process, 
various stakeholders with different backgrounds were 
actively involved and engaged, reflecting a collabora-
tive approach that is central to Intervention Mapping. 
Another strength is the use of Intervention Mapping 
itself, which offers more comprehensive and precise guid-
ance throughout the development process compared to 
other frameworks, for example the often-cited Medical 
Research Council (MRC) framework [23, 51]. Although 
Intervention Mapping can be time-consuming and a 
resource-intensive approach, it enables researchers to 
target context-specific determinants that could hinder or 
support the implementation of falls prevention in Flem-
ish RACFs. Furthermore, Intervention Mapping encour-
ages researchers to use relevant theories and empirical 
evidence [22]. An additional strength lies in the use of the 
TICD checklist and the Taxonomy of Behaviour Change 
Methods of Kok et al. (2016) [17, 27]. The TICD checklist 
contributes to a systematic and uniform representation 
of the determinants for falls prevention implementations 
[27]. The decision to employ the Taxonomy of Behav-
iour Change Methods of Kok et al. (2016) is motivated by 
the fact that the taxonomy offers the advantage of link-
ing changeable determinants with relevant implementa-
tion strategies, distinguishing it from alternatives such as 
the Behaviour Change Technique Taxonomy and ERIC 
Taxonomy [17, 49, 52, 53]. In addition, this taxonomy 
facilitates translating the implementation strategies into 
practical applications considering the specificities of the 

Table 3  Overview sustainability criteria

Sustainability criteria

1. Is every fall incident recorded by staff?

2. Is a multifactorial assessment performed at least annually for each resident; or after each fall incident?

3. Are multifactorial interventions scheduled for each resident based on the multifactorial assessment?

4. Is a follow-up scheduled for each resident to evaluate the effect of the intervention(s)?

5. Is every (new) staff member trained in the falls prevention policy?

6. Is every (new) staff member trained in using the falls prevention module in the residents (electronic) health record?

7. Is at least one training organised for employees each year?

8. Is feedback provided to each department every 6 months based on the fall registrations from the previous months?

9. Is falls prevention a standard agenda item in relevant meetings?

10. Does the falls prevention team still meet on a regular basis?
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targeted population, culture, and context. Moreover, Kok 
et al.’s Taxonomy of Behaviour Change Methods makes a 
clear link to the theoretical bases of the listed strategies 
[17]. The use of Intervention Mapping, TICD checklist 
and the Taxonomy of Behaviour Change Methods of Kok 
et  al. (2016) aligns with the recommendations made by 
the authors of the World guidelines for falls prevention 
and management for older adults. They emphasise the 
importance of deliberately and thoughtfully implement-
ing a falls prevention guideline by: 1) identifying barriers 
and potential facilitators (i.e. determinants) for change 
at the different level of the context (e.g. individual level, 
health system level) to develop targeted implementation 
strategies and 2) regularly engaging and interacting with 
key stakeholders throughout the implementation process 
[3].

There are limitations that need to be acknowledged. 
Overall, throughout the development of the implemen-
tation plan, no residents, relatives, or informal caregiv-
ers were included in the stakeholder group. As a result, 
their perspective could not directly be considered dur-
ing this process [54–56]. Additionally, during the needs 
assessment (i.e. stage 1 of Intervention Mapping), no 
primary research was conducted with residents, rela-
tives, or informal caregivers. This omission may explain 
why ‘patient factors’ (e.g. residents’ preferences, family 
needs) are not directly targeted with suitable implemen-
tation strategies in this implementation plan. However, 
residents, relatives, and informal caregivers were repre-
sented by spokespersons from patient and representa-
tion organisations at the annual meeting of the Centre 
of Expertise for Falls and Fracture Prevention Flanders, 
where the implementation plan was discussed and modi-
fied based on their suggestions. Furthermore, at the start 
of the process, local stakeholders from in and outside the 
RACF (e.g. residents, relatives, volunteers) are asked by 
the falls prevention team to be actively involved through-
out the different steps of the implementation plan as part 
of the implementation strategy ‘Increasing stakeholder 
influence’, ensuring their perspectives are integrated dur-
ing the process. For example, in ‘Action 2.2: Identify gaps 
and existing policies,’ the falls prevention team shares and 
discusses the baseline assessment findings with the local 
stakeholders. Last, the Flemish Government granted 
funding for ‘Implementation Guidance’ which allows 
RACFs to submit a request for external support from an 
implementation facilitator in going through the different 
steps of the implementation plan (i.e. stage 5 of Interven-
tion Mapping) [35]. The support of an implementation 
facilitator can be seen as a valuable additional imple-
mentation strategy (i.e. technical assistance). However, 
it is imperative that they are carefully selected to ensure 
they possess the requisite skills, traits, attitudes, and 

facilitation approach to optimise facilitation process [57]. 
Moreover, without this financial incentive of the Flem-
ish Government, an implementation facilitator could be 
a crucial factor missing for RACFs to implement falls 
prevention. It is important that RACFs incorporate falls 
prevention into their daily operations so that it can sur-
vive beyond the presence of an implementation facilitator 
[22]. Therefore, the research group formulated various 
sustainability criteria to foster this process (See stage 5 
of Intervention Mapping). Lastly, in the study of Fernan-
dez et  al., a systematic and comprehensive approach is 
described for planning implementation (i.e. Implementa-
tion Mapping). In doing so, they drew on insights from 
the Implementation Science field and Intervention Map-
ping [58]. Overall, Implementation Mapping could be 
considered as an elaboration of stage 5 of Intervention 
Mapping and could have provided the research team with 
additional support in selecting and designing implemen-
tation strategies.

Future research should focus on a larger-scale imple-
mentation and evaluate the effectiveness of the final 
implementation plan and tools in combination with the 
support of an external implementation facilitator. We 
recommend using a hybrid type 3 study, combining a 
mixed methods design to evaluate the implementation 
outcomes and process, and a longitudinal cluster ran-
domised control design to explore the effectiveness of the 
intervention [59, 60]. A minimum follow-up period of 1 
to 1.5 years after the implementation process is needed. 
This includes assessing the impact of the implementa-
tion plan and support of an external implementation 
facilitator on various determinants, such as self-efficacy, 
feasibility, and domain knowledge. Additionally, it is 
important to take into account implementation outcomes 
(e.g. adoption, reach, implementation costs) in accord-
ance with Proctor et  al.’s (2013) guidelines for specify-
ing and reporting implementation strategies and clinical 
outcomes (e.g. falls, fall-related injuries) based on Lamb 
et  al.’s (2005) Prevention of Falls Network Europe (Pro-
FaNE) taxonomy [40, 61]. It is crucial to involve older 
adults and their families as key stakeholders in this pro-
cess. Based on this, researchers can ensure that the 
health interventions take into account their needs and 
preferences [54].

Conclusions
This article describes the development process and the 
different steps of the implementation plan for falls and 
fracture prevention in RACFs. The integration of results 
from prior research and the guidance of Intervention 
Mapping in developing the implementation plan might 
provide more tailored support to RACFs for a step-
wise and sustainable implementation. Moreover, this 
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implementation plan could also guide the change process 
for other prevention policies in RACFs setting.
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