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Abstract 

Background  Although indicated, referrals for multifactorial fall risk assessments in older adults with fall related inju-
ries presenting at the emergency department (ED) are not standard. The implementation of a transmural fall-preven-
tion care pathway (TFCP) could bridge this gap by guiding patients to multifactorial fall risk assessments and person-
alised multidomain interventions in primary care. This study aims to develop and evaluate implementation strategies 
for a TFCP.

Methods  In this mixed-methods implementation study, strategies were developed using the Consolidated Frame-
work for Implementation Research Expert Recommendations for Implementing Change Matching Tool. These were 
evaluated with patients, involved healthcare professionals, and other stakeholders using the Reach, Adoption, Imple-
mentation, and Maintenance of the RE-AIM framework in two cycles. Patients of the TFCP consisted of frail community 
dwelling individuals aged 65 and over presenting at the ED with fall related injuries.

Results  During the first implementation phase, strategies were focussed on assessing readiness, adaptability, local 
champions, incentives and education for all involved healthcare professions in the TFCP. Only 34.4% of eligible 
patients were informed of the TFCP at the ED, 30.6% agreed to a fall risk assessment and 8.3% patients received the fall 
risk assessment. In the second phase, this improved to 67.1%, 64.6%, and 35.4%, respectively. Strategies in this phase 
focussed on adaptability, obtaining sustainable financial resources, local champions, assessing readiness, and educa-
tion. The implementation was facilitated by strategies related to awareness, champion recruitment, educational meet-
ings, adaptability of TFCP elements and evaluations of facilitators and barriers.

Conclusion  The study outlined strategies for implementing TFCPs in EDs. Strategies included increasing awareness, 
utilising local champions, educational initiatives, adaptability of the TFCP, and continuous monitoring of facilitators 
and barriers. These insights can serve as a blueprint for enhancing fall prevention efforts for older adults in emergency 
department settings.
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Background
The increase in patients aged 65 years and older pre-
senting with fall-related injuries at the emergency 
department (ED) is a major public health concern [1]. 
According to the World Guidelines for Falls Prevention 
and Management, older adults visiting the ED with fall-
related injuries are at high risk for recurrent falls [2–5]. 
Up to 23.3% has a recurrent fall within a year and 36.5% 
has an ED revisit or death within a year [6, 7]. Recur-
rent falls increase dependency, poor quality of life, and 
mortality risk [8–10]. An integrated transmural care 
approach is necessary to ensure that high risk patients 
receive a multifactorial fall risk assessment following an 
ED visit to implement personalised multidomain inter-
ventions, as recommended by the guidelines [2, 5, 11]. 
Despite being responsible for fall preventive actions 
according to the national guideline, as in most coun-
tries, currently it is not standard practice for the ED to 
refer patients for fall risk assessment and accompanying 
interventions [2, 12–14].

Previous studies have demonstrated that the ED is a 
highly effective setting for identifying patients at risk 
of falling, and successfully referring them onwards to 
the indicated multifactorial fall risk assessment [7, 15]. 
Patients are more likely to agree to preventive actions 
during their ED visit as they are confronted with the con-
sequences of their high fall risk [15].

A transmural fall-prevention care pathway (TFCP) 
guides patients from the ED to primary care fall pre-
vention interventions. The TFCP includes a transmural 
connection pathway, a multifactorial fall risk assessment 
conducted by a primary care healthcare professional, 
shared decision making moment, a report to the patient’s 
general practitioner (GP), and accompanying personal-
ised multidomain intervention.

To implement a TFCP, appropriate implementation 
strategies need to be developed. Currently, it is unknown 
which strategies would be most successful for imple-
menting a TFCP [16]. A previous study has identified 
facilitators and barriers to consider when forming the 
implementation strategies [17]. The results showed that 

three general themes should be taken into account: com-
munication, organisation and execution, and personal 
factors.

The aim of this study was to develop and evaluate strat-
egies for the implementation of a TFCP for older adults 
with fall related injuries at the ED.

Methods
Research design
An action implementation study using mixed-methods 
with participative elements was conducted to identify 
strategies for implementing a TFCP from the ED to pri-
mary care for older adults. The study, was divided into 
three phases, the preparation phase, phase I, and phase 
II (Fig. 1). During the preparation phase, implementation 
strategies were developed using the Consolidated Frame-
work for Implementation Research Expert Recommenda-
tions for Implementing Change (CFIR ERIC) Tool which 
was filled out based on, known facilitators and barriers 
[17, 18]. The strategies were specified using principles 
outlined by Proctor et  al. (Additional file  1) [19–21]. 
These strategies were discussed with the consortium of 
stakeholders including patient organisations, healthcare 
professionals cooperations, insurance companies, and 
local governments.

Phase I started in May 2022 and was evaluated with the 
RE-AIM framework in November 2022 [22]. New strate-
gies were developed during December 2022, which was 
considered a transition month. Phase II commenced in 
January 2023 and was evaluated in May 2023.

This study was approved by the Medical Ethical Com-
mittee of VU University Medical Centre (METC VUmc 
2021.0451). Transparent and accurate reporting was 
ensured by following the Standards for Reporting Imple-
mentation Studies (StaRI) and the Canada Commu-
nicable Disease Report checklist for implementation 
science papers [23, 24]. Non-identifiable patient data 
from Amsterdam UMC were used in accordance with 
privacy regulations as part of Amsterdam UMC’s policy 
for medical scientific research. Written informed consent 
was obtained from all participants in the evaluations.

Fig. 1  The phases during the implementation study



Page 3 of 16Charmant et al. BMC Emergency Medicine          (2024) 24:188 	

Transmural fall‑prevention care pathway
In the Netherlands, patients are referred to the ED by 
their GP, brought in by ambulances after an emergency 
call or they are self-referrals. Self-referrals account for 
approximately 30% of all ED visits [25]. The process of 
the TFCP was refined through multiple iterations dur-
ing the implementation. In the TFCP, patients with fall 
related injuries at the ED were recognised and informed 
about the TFCP by ED physicians or nurses. If the patient 
consented, their contact details were shared with pri-
mary care physiotherapists and occupational therapists 
(PTs) from the TFCP’s network. These PTs were mem-
bers of the local fall prevention network. The ED physi-
cian informed the GP of the referral to the TFCP. The 
PTs then contacted the patient to schedule a multifacto-
rial fall risk assessment at the patient’s home. The mul-
tifactorial fall risk assessment was performed with the 
InterRAI which screened the falls risk domains as indi-
cated by the world falls guidelines [5, 15]. A personalised 
plan of multidomain falls preventive interventions was 
constructed based on the results and shared decision 
making. The plan could for example constitute of a fall 
preventive exercise programme and an eye examination 
at the optician. The PT then reported the plan back to the 
GP or practice nurse (PN). Two to three months after the 
multifactorial fall risk assessment, the PT evaluated the 
patient’s progress with the plan of multidomain interven-
tions (Fig. 2).

Participants and setting
The TFCP was implemented at the ED of Amsterdam 
University Medical Centre (UMC), location VUmc, 
in May 2022. Amsterdam UMC was a collective of two 
teaching hospitals, location AMC and location VUmc, 
each with an ED. The ED physicians and nurses mainly 
worked at one location. The ED physicians and nurses 
who participated in the study worked at the ED of 
Amsterdam UMC, location VUmc. The PTs in the study 
were trained in multifactorial fall risk assessment. The 
PTs, GPs and PNs all worked in the region of Amsterdam 
South or Amstelveen.

Eligible patients were 65 years or older and visited the 
ED due to a fall. The TFCP was specifically for patients 
who experienced preventable falls due to internal factors, 
such as tripping, loss of balance, or orthostatic hypoten-
sion. Falls resulting from external causes, including traf-
fic accidents, epileptic seizures, or cardiac events, were 
excluded. In addition, patients had to reside in the sub-
urbs Amsterdam South or Amstelveen and have a Clini-
cal Frailty Scale (CFS) ranging from four to six, meaning 
very mild to moderate frailty [26]. The CFS was deter-
mined by ED physicians. Based on the results of the pilot 
study, a score lower than four was deemed “too fit” and 
above six “too frail” [15]. Patients were ineligible if they 
required surgery or an anticipated long hospital admis-
sion of more than 48 h.

Data collection
The study evaluated the implementation strategies using 
the RE-AIM framework [22]. This framework monitors 
the Reach, Effectiveness, Adoption, Implementation, 
and Maintenance of the TFCP. Quantitative and qualita-
tive measures were used to assess these outcomes. The 
researcher kept a logbook of interesting events or conver-
sations during the implementation of the TFCP [27].

Reach refers to the absolute number, proportion, and 
representativeness of individuals who are willing to par-
ticipate in a given initiative, intervention or program 
[22]. The progression of eligible patients throughout the 
TFCP was tracked by monitoring the ED’s electronic 
patient records and the number of fall risk assessments 
by PTs. This was used to provide the Reach in four 
stages throughout the TFCP. The Informing Reach per-
tained to the number of patients who were informed 
about the TFCP at the ED. The Agreement Reach con-
cerned the number of patients who consented to com-
mence the TFCP after being informed. The Contact 
Reach encompassed the number of individuals who had 
contact with a PT following their agreement. The Assess-
ment Reach concerned the number of patients who had 
a fall risk assessment following their contact with the PT. 
Demographic data including age, gender, and city were 

Fig. 2  The transmural fall-prevention care pathway
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collected. Data from the electronic patient records were 
only collected if no research objections were recorded 
in the patient’s record in accordance with Amsterdam 
UMC’s policy.

Effectiveness is the impact of an intervention on 
important outcomes including potential negative 
effects, quality of life, and economic outcomes [22]. 
The effectiveness was not measured in this study as the 
TFCP guided patients to multifactorial fall risk assess-
ments and multidomain interventions with a proven 
efficacy [28, 29].

Adoption refers to the absolute number, proportion, 
and representatives of a setting and intervention agents 
who are willing to initiate a program [22]. The Informing 
Reach was used as quantitative measure for the Adop-
tion of the ED staff. Interviews were conducted with 
representative samples of involved healthcare profession-
als before and after each phase. In these interviews, we 
discussed the healthcare professionals’ experiences post-
Phase I and II, including ED staff familiarity and reasons 
for PT dropouts.

Implementation refers to the intervention agents’ fidel-
ity to the various elements of an intervention’s protocol, 
including consistency of delivery as intended and the 
time required [22]. It also includes adaptations made and 
the costs in terms of money and time of implementation. 
These elements were discussed during the interviews 
with healthcare professionals and patients after each 
phase. The percentage of ‘perfect’ deliveries, defined as 
the proportion of all eligible patients who received a fall 
risk assessment was used as quantitative measure.

Maintenance is the extent to which a behaviour is sus-
tained six months or more after treatment, and a pro-
gram becomes institutionalised or part of the routine 
organisation practices and policies [22]. This includes 
the reasons for maintenance, discontinuance, or adapta-
tion, which was discussed in the interviews with repre-
sentatives of the involved healthcare professionals. The 
Informing Reach in the six months following Phase II was 
used to evaluated the extent to which the TFCP became 
part of routine organisation practices.

Data analysis
All quantitative analyses were performed using IBM SPSS 
Statistics for Windows, version 28 (IBM Corp., Armonk, 
N.Y., USA). The Informing Reach was calculated by deter-
mining the proportion of informed patients at the ED out 
of all eligible patients. Independent samples t-tests and 
chi-square tests were used to assess age and gender dif-
ferences between the informed and uninformed patients 
at the ED. In the Agreement Reach the number of patients 
who agreed to start the TFCP were divided by those who 
were informed of the TFCP. The Contact Reach assessed 

the proportion of patients who got into contact with a 
PT out of the patients who agreed to start the TFCP. 
Finally, the Assessment Reach measured the proportion 
of patients who received a fall risk assessment out of the 
patients who got into contact with the PT. The notes from 
interviews with healthcare professionals and patients 
were analysed to answer qualitative outcomes of the RE-
AIM framework. Based on the quantitative and quali-
tative results, the research team assessed the perceived 
contribution of the employed strategies for each setting. 
The authors categorised the strategies, by absence of an 
established classification in literature, as having contrib-
uted, contributed but required improvement or limited 
contribution to the implementation. In post-hoc analy-
sis, logistic regression stratified for implementation phase 
was used to assess the impact of weekdays and weekend 
on the Informing Reach (Additional file 2).

Results
Preparation phase
The research team selected and specified the top five 
of recommended strategies from the CFIR ERIC Tool 
(Table  1). Local champions were recruited for the ED, 
PTs, and GP practices. To address known facilitators and 
barriers, the research team developed materials to pro-
mote and facilitate the TFCP among healthcare profes-
sionals. These included inclusion criteria pocket cards for 
ED nurses and physicians, SmartPhrases or Dotphrases 
for ED physicians to inform GPs, a website for GPs, 
newsletters for GPs and a template for the PT’s fall risk 
assessment report. Additionally, newsletter posters in the 
restrooms of the ED staff and email newsletters for GPs 
distributed through the local GP cooperation were cre-
ated to increase awareness. To increase patient participa-
tion, we added a pamphlet for patients and an advice letter 
from a physician to the materials. Additionally, we recom-
mended the GP to contact the patient after ED discharge 
and after receiving the PT’s report. An incentive structure 
was created for ED staff. Separate educational meetings 
were organised for ED nurses, ED physicians and PTs.

Phase I
Reach – phase I
A total of 157 eligible TFCP patients arrived at the ED 
during Phase I, of whom 54 (34.4%, ranging monthly 
between 0.0% and 48.6%) were informed about the TFCP 
(Fig. 3). No differences in age and gender were observed 
between informed and uninformed patients (Table 2). In 
48 (88.9%) of the 54 instances patients were informed, 
they agreed to start the TFCP. Of these patients, 13 
(27.1%) contacted the PT to schedule a fall risk assess-
ment appointment. The Informing Reach increased 
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during the first few months as researchers invested more 
in clinical lessons for ED nurses, explanations during 
the ED physicians’ shift handovers, and creating aware-
ness. There was a significant difference in Informing 
Reach between weekdays and weekends during Phase I 
(p < 0.05) (Additional file 2).

Adoption – phase I
The overall opinion of the ED staff, PTs, and GPs about 
the TFCP was positive. In the interviews with ED physi-
cians and nurses, it appeared that they were familiar with 
the TFCP. However, it remained challenging to apply it at 
the appropriate time as evidenced by the low Informing 
Reach. The PT group had only two drop outs, which were 
unrelated to the TFCP (moving abroad and surgery). GPs 
and PNs affiliated with the local GP cooperation were 

familiar with the TFCP. In the interview with PTs, they 
indicated that GPs, who were not associated with the 
local GP cooperation, responded surprised when a PT 
reported the results of the fall risk assessment. Accord-
ing to patient reports, it was uncommon for GPs to con-
tact them about the TFCP after discharge from the ED or 
after the fall risk assessment by the PT.

Implementation – phase I
The percentage of ‘perfect’ TFCP deliveries was 8.3%, as 
only 13 patients received a multifactorial fall risk assess-
ment. During the interviews, ED staff reported that the 
TFCP took only a few minutes. ED barriers included 
not thinking about the TFCP at the right time and low 
referral rates to PTs. PTs had problems with the dura-
tion of the multifactorial fall risk assessment, which 
took 1 to 1.5  h, making it difficult to discuss a plan of 
multidomain interventions with the patient. Moreover, 
PTs experienced the conclusions of the assessment to 
be too general and lacking recommendations tailored to 
the patient’s situation. Additionally, scheduling appoint-
ments with GPs or PNs was challenging for PTs. The 
PNs stated that they could be contacted by the PTs via a 
secure messenger for healthcare professionals.

In accordance with the ‘Promote adaptability’ strategy, 
several adjustments were made during Phase I (Table 1).

Fig. 3  Informing reach during Phase I and Phase II, percentages and absolute numbers. ED = emergency department

Table 2  Age and gender of eligible patients (N = 157) in phase I

ED emergency department, SD standard deviation
† no significant difference (p > 0.05)

Informed at ED (N = 54) Not informed 
at ED 
(N = 103)

Age, years, mean (SD)† 82.4 (SD 7.1) 81.4 (SD 7.7)

Gender, female, N (%)† 37 (68.5%) 72 (69.9%)
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1.	 A checklist and posters were added for ED physicians 
and nurses.

2.	 The inclusion criteria were altered:

a.	 The patient’s GP didn’t have to be associated 
with the local GP cooperation as this was too 
time extensive to check for ED physicians and 
nurses.

b.	 The geographic inclusion area was expanded 
due to a higher number of eligible patients 
from the neighbouring region Amstelveen than 
anticipated.

c.	 Patients could be included if a short admission 
was expected, decided by ED physicians based on 
clinical experience.

3.	 The study’s information folder and physician’s rec-
ommendation letter were removed. In conversations 
with patients, it became apparent that the informa-
tion of the TFCP, the study and supplements at the 
ED were overwhelming.

4.	 Adjustments were made to the SmartPhrase in the 
Electronic Health Record to clarify the role of the 
GPs in the TFCP.

5.	 To increase awareness, the researcher attended ED 
shift handovers and hospital bed allocation meetings.

6.	 During the day start meeting, ED champions briefly 
referred to the TFCP.

Maintenance – phase I
ED physicians indicated during the interviews that man-
ually inserting the SmartPhrase should preferably be dis-
continued in the future. In Phase I, the SmartPhrase was 
used in 75% of patients who agreed to start the TFCP. The 
aim should be to make the TFCP comparable to other 
common injury protocols. Given the high ED staff turn-
over, the focus of strategies should be on core ED team 
members. The PTs main Maintenance concern related to 
the financial compensation for fall risk assessments, with 
an emphasis on profitability as not all patients require a 
PT’s intervention.

Evaluation of strategies in phase I
The success of educational meetings and awareness 
creating strategies was confirmed by ED nurses and 
physicians (Table 3). However, due to high staff turno-
ver, new colleagues had to be informed by peers. The 
presence of the researcher at the ED, input from local 
champions, and restroom newsletters were particularly 
helpful.

“Every time I see you [the researcher], I think about 
the TFCP, but that is intended right?” – ED physician 1.

The ED physicians found pocket cards and posters 
helpful. The rewards only had short-term impact on 
awareness. The ED nurses and physicians appreciated the 
adaptability of the TFCP and the inclusion process.

“I am happy to see all the steps you have taken to 
make it as easy as possible for us.” – ED physician 2.

Local champions were not deemed as necessary among 
PTs compared to the ED. The educational meetings for 
PTs were useful, with both e-learning and live meeting 
being deemed most helpful. However, PTs indicated that 
the fall risk assessment took too long. They did appreci-
ate the e-learning and live meeting. The online meeting 
seemed redundant, as it covered similar content to the 
e-learning. The Q&A’s sessions could have been replaced 
with email correspondence.

Some of the PNs who received reports from the PTs 
indicated that they were familiar with the TFCP through 
the newsletters of the local GP organisation. The PNs 
were satisfied with the SmartPhrase used by the ED in 
the discharge letter.

Forming implementation strategies for phase II
In preparation of Phase II, we focused our strategies 
on three main issues (Table  1). Firstly, to increase the 
Informing Reach, we created a reminder question for 
ED nurses in the EHR, increased the number of local 
champions in the ED and initiated email reminders to 
ED physicians after missed TFCP patients. Secondly, to 
increase the Contact Reach, we created an automatically 
generated transmural referral letter with contact details 
to the PTs. The letter was received by two key PTs. Using 
a group chat in a secure messaging platform for health-
care professionals with all participating PTs, the key PTs 
would indicate the area in which the referred patient 
resided. The first responding PT would then receive the 
patient’s contact details in a private message. Thirdly, to 
reduce the PTs time costs, around 100 items from the 
InterRAI questionnaire, that were not essential for the 
multifactorial fall risk assessment like abuse and driving, 
were removed [5]. Additionally, a live meeting for PTs 
was organised to exchange knowledge and experiences.

Phase II
Reach – phase II
Out of the 79 eligible TFCP patients, 53 (67.1%) were 
informed by the ED, with monthly rates ranging from 



Page 10 of 16Charmant et al. BMC Emergency Medicine          (2024) 24:188 

Table 3  Evaluation of the implementation strategies for phase I and Phase II, and their contribution to implementation as perceived 
by the research team

ED Emergency department, PT Therapists, GP General dractitioner, NA Not applicable

++ = contributed, + = contributed but required improvement, +/- = limited contribution

Name of the strategy (CFIR) Action Perceived contribution 
by the research team

Phase I Patients ED PT GP

Identify and prepare champions Local champions were identified for each involved healthcare profession. NA + +/- +/-

Assess for readiness and identify barriers and facilitators Use results of the pilot study to improve readiness, facilitators 
and counter barriers.

++ ++ ++ ++

Evaluate during Phase I which facilitators and barriers for the imple-
mentation or TFCP were encountered.

++ ++ ++ NA

Evaluate after Phase I which facilitators and barriers for the implementa-
tion or TFCP were encountered.

++ ++ ++ ++

Promote adaptability Adapt processes or materials within the TFCP to the needs from partici-
pants or healthcare professionals.

++ ++ ++ +/-

Alter incentive/allowance structures Set incentive team targets for ED physicians and nurses, when the 
targets are achieved the department receives a small reward.

NA +/- NA NA

Set an individual incentive award, the ED physician or nurse 
with the most informed patients receives a reward.

NA +/- NA NA

Provide financial resource for the PTs as regular care does not provide 
this.

NA NA + NA

Conduct educational meetings Attend the shift handover of ED physicians to educate them about their 
role in the TFCP.

NA ++ NA NA

Create material to increase awareness of the TFCP. NA ++ NA ++
Use the clinical lessons for ED nurses to educate them about their role 
in the TFCP.

NA ++ NA NA

Provide the PTs with an e-learning on the fall risk assessments. NA NA ++ NA

Conduct meetings to educate the PTs on the TFCP and the fall risk 
assessment.

NA NA + NA

Conduct two Q&A’s for PTs with questions on the TFCP or fall risk 
assessments.

NA NA +/- NA

Phase II

Promote adaptability Construct feasible transmural communication. NA + NA NA

Construct reminder for TFCP in the electronic patient file. NA +/- NA NA

Construct a shorter fall risk assessment. NA NA ++ NA

Identify and prepare champions Increase the number of champions at the ED. NA ++ NA NA

Access new funding Find sustainable financial resources for the PTs to conduct fall risk 
assessments.

NA NA + NA

Assess for readiness and identify facilitators and barriers Evaluate during Phase II which facilitators and barriers for the imple-
mentation or TFCP were encountered.

++ ++ ++ ++

Evaluate after Phase II which facilitators and barriers for the implemen-
tation or TFCP were encountered.

++ ++ ++ ++

Implement a reminding system for missed patients. NA ++ NA NA

Conduct educational meetings Attend the shift handover of ED physicians to educate about their role 
in the TFCP.

NA ++ NA NA

Use the clinical lessons for ED nurses to educate them about their role 
in the TFCP.

NA ++ NA NA

Create material to increase awareness of the TFCP. NA ++ NA NA

Implement the TFCP in the information provided to new ED physicians 
and nurses.

NA +/- NA NA

Provide the new PTs with an e-learning on the fall risk assessments. NA NA ++ NA

Conduct meetings to educate the new PTs on the TFCP and the fall risk 
assessment.

NA NA ++ NA

Conduct a meeting with the “old” PTs to learn from each other’s  
experiences.

NA NA ++ NA
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38.9 to 93.3% (Figs. 3 and 4). Of these, 51 (96.2%) agreed 
to start the TFCP, 35 (68.6%) got into contact with a PT, 
and 28 (80.0%) received a multifactorial fall risk assess-
ment. No significant differences in age or gender between 
informed and uninformed patients were observed 
(Table 4). Contrary to Phase I, the difference in Informing 
Reach between weekends and weekdays was no longer 
significant in Phase II (p > 0.05) (Additional file 2).

In-depth analysis showed different Reaches in sub-
groups after completion of two delayed strategies. The 
Informing Reach increased to 75% (51/68) after the start 
of email reminders to ED physicians on January 23rd. The 
Contact Reach increased to 82.9% (34/41) following the 
transmural referral letters in the EHR on February 6th. 
The green dotted line in Fig.  4 illustrates the impact of 
these strategies on the patients flow after February 6th.

However, changes in acute care infrastructure at 
Amsterdam UMC in late March reduced the number 
of eligible patients from 25 to 8 per month, leading to a 
decrease in Informing Reach. Notably, during the tran-
sition month of December 2022, the Informing Reach 
dropped to 17.4% due to the researcher’s absence.

Adoption – phase II
In Phase II the Adoption improved compared to Phase 
I, with increased awareness among ED staff, reflected in 
the higher Informing Reach. Only one PT dropped out 

due to pregnancy leave. The biggest challenge in adop-
tion was observed in the participation of PTs. Some PTs 
responded promptly to fall risk assessment offers in the 
group chat while others did not. In the interviews they 
indicated that for some this was due to busy schedules.

Implementation – phase II
In general, the percentage of ‘perfect’ TFCP deliveries 
increased to 35.4% as 28 patients received multifactorial 
fall risk assessments in Phase II. This was mainly caused 
by the completion of the transmural referral letter strat-
egy as subgroup analysis showed an increase to 46.6% 
(27/58) of ‘perfect’ deliveries (Fig. 4).

Technical issues caused the referral letters to be una-
vailable to a large portion of the ED staff. To circumvent 
this issue and still assess the potential impact of the refer-
ral letter strategy, the researcher provided the PTs with 
the contact details if ED physicians recorded patients’ 
consent in their notes. Consent was provided by 85.4% 
of patients who were interested in the TFCP. As the note 
required an additional action by the ED physician which 
was comparable to sending the referral letter through the 
EHR, we regarded this as the same action.

The increased demand for multifactorial fall risk 
assessments resulted in the training of additional PTs. 
The shorter multifactorial fall risk assessment took PTs 
between 35 and 50  min to complete. PNs mentioned 
increasing awareness of the TFCP among GP assistants 
as they could aid PTs in scheduling appointments with 
the GP or PN.

Maintenance – phase II
During the interviews, the ED physicians were curious 
how the TFCP would function after study completion, as 
the researcher’s presence at the ED acted as a reminder. 
They suggested sharing weekly success stories through 
the ED newsletter to maintain its relevance. They also 

Fig. 4  Patient flow in the TFCP during Phase I, Phase II (total) and the Phase II-subgroup after the completion of the email reminder and transmural 
referral letter strategies. ED = emergency department, PT = physio- or occupational therapist

Table 4  Age and gender of eligible patients (N = 79) during 
phase II

ED emergency department, SD standard deviation
†  no significant difference (p > 0.05)

Informed at ED (N = 53) Not informed 
at ED (N = 26)

Age, years, mean (SD)† 81.0 (SD 6.8) 83.2 (SD 7.8)

Gender, female, N (%)† 33 (62.3%) 16 (61.5%)
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discussed a pop-up or reminder in the EHR based on 
the patient’s age and living area. ED nurses helped to 
remind physicians about the TFCP or wrote a note in 
the patient’s EHR. Although the SmartPhrase was manu-
ally inserted in 89.1% of the discharge letters of Phase II, 
automating its addition may be beneficial in the future. In 
the six months following Phase II, the Informing Reach 
was 53.6% (ranging from 25.0 to 83.3%), affected by 
changes in acute care infrastructure. The lower Inform-
ing Reaches occurred during months with more shifts by 
ED doctors primarily based at location AMC, who were 
less familiar with the TFCP.

Evaluation of strategies in phase II
The EHR reminder question had limited contribution, as 
it was easily overlooked (Table 3). The option for trans-
mural referral letters in the EHR needed improvement 
as it was only visible to ED supervisors. Sharing con-
tact details with PTs positively impacted the Contact 
Reach, increasing from 27.1 to 82.9%. The ED physicians 
reported that the mailing strategy had a positive impact 
on the implementation, increasing their awareness for 
future cases, as one ED physician jokingly remarked:

[Jokingly] “I don’t want to receive another one of 
those [reminder] emails.” – ED physician 3.

The new and old ED champions, clinical lessons for 
ED nurses, and short briefings during shift handovers for 
ED physicians contributed to the increased awareness 
according to ED staff. Healthcare professionals valued 
the assessment of facilitators and barriers as it would lead 
to further improvements and increased efficiency. During 
Phase II, sustainable resources for PTs’ fall risk assess-
ments were not secured.

Post phase II strategies
After Phase II, the remaining strategies focussed on 
implementing the reminder and transmural referral let-
ter features in the EHR, automating the SmartPhrase, 
and establishing sustainable financial resources for PTs 
(Table 1).

Discussion
The results from this paper, outlining the development 
of implementation strategies for the implementation of 
a TFCP for older adults with fall-related injuries at the 
ED, demonstrated contributions in Reach, Adoption, 
Implementation, and Maintenance. Strategies focused 
on increasing awareness, utilising local champions, 
educational initiatives, adaptability of the TFCP, and 
conducting evaluations of facilitators and barriers. To 
facilitate implementation in other hospitals and regions, 

a blueprint based on the experiences from this study was 
developed (Additional file 3).

The ED presents a unique setting for implementing a 
TFCP, as this fast-paced environment traditionally focuses on 
acute care and immediate medical interventions for urgent 
health issues, rather than prevention. Older adults visiting 
the ED with a fall-related injury should be assessed for acute 
underlying conditions such as pneumonia or myocardial 
infarction and be guided to fall preventive actions [2, 5]. This 
shift to proactive medicine requires additional steps from 
this normally reactive environment. Therefore, the most 
strategies in this study aimed to change attitudes towards 
fall prevention. Communication strategies, including face 
to face contact and regular reminders, were employed to 
achieve this goal [35]. Raising awareness was facilitated by 
the researcher’s presence at the ED. The researcher uninten-
tionally became a local champion for the TFCP, as his mere 
presence influenced behaviour and impacted the Informing 
Reach, as evidenced by the drop to 17.4% in his absence dur-
ing December 2022. The physical presence of champions is 
one of the six key attributes previously described alongside 
influence, ownership, persuasiveness, grit, and participative 
leadership style [38]. The strategies effectively integrated the 
TFCP into the daily routine of ED staff over time, which is 
illustrated by the improvements in Informing Reach and the 
disappearance of the difference in Informing Reach between 
weekdays and weekends during Phase II.

EDs experience a high degree of nursing staff turnover 
and the physicians are a select group of attending physicians 
who are accompanied by an ever-changing cycle of medi-
cal students, junior physicians, and residents [39]. In line 
with our findings this problem, amplified by the COVID-19 
pandemic, also influenced the implementation of a geriatric 
screening program at the ED in the United States [40]. The 
authors discovered that involving local champions from both 
bedside and leadership staff could have improved imple-
mentation. Similar to our study, the authors demonstrated 
an improvement in Reach after employing a combina-
tion of on-shift education and educational email strategies. 
However, caution in framing the emails is advised as they 
can be perceived as unhelpful and have a counter effective 
result [41]. Another study which implemented a fall preven-
tive care pathway at the ED also found that active engage-
ment of involved staff and locally-adapted referral pathway 
contributed to the implementation [42]. Furthermore, they 
found that an audit and feedback of performance indicators 
could contribute. Alerts in the EHR have been suggested as 
planned improvements to implementation and have shown 
to contribute to implementation efforts [43–45].

Previous studies have identified seven themes that 
should be taken into account when implementing a care 
pathway in the ED. These themes, derived from the Theo-
retical Domains Framework, include: care pathway tools 
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and standardisation, patient-specific issues, professional 
issues, team dynamics, strategies for success and sustain-
ability, hospital resources and processes, and quality and 
process improvement [46]. In our study, all seven identi-
fied themes played a role, with particular emphasis on 
care pathway tools and standardisation and team dynam-
ics. Streamlining the TFCP process was a central focus, 
including EHR tool integrations. The team dynamics 
including the local champions and researcher influenced 
the awareness of the ED staff and the Informing Reach 
throughout the implementation. The authors stress the 
importance of considering these factors within the con-
text of the individual, the health team and the hospital 
organisation when using multifaceted strategies [46, 47]. 
Addressing the context using adaptability strategies is one 
of the priorities in implementation science as it influences 
outcomes like Reach, Adoption and Maintenance [48].

The adaptation of the procedure of contact after ED 
discharge impacted the Contact Reach. Initially, when 
patients agreed to start the TFCP in Phase I, only 27.1% 
got into contact with a PT as they were required to con-
tact the PTs themselves. Patients’ hesitancy to contact PTs 
may stem from their lack of identification with the TFCP’s 
target population [17]. After implementing transmural 
referral letter strategy that provided PTs with patients’ 
contact details in Phase II, the Contact Reach increased 
to 82.9%. This change ensured patients were followed up, 
while still giving them the option to refuse the assess-
ment. The researcher manually sent referral letters due 
to EHR issues that made the automated system unavail-
able. Letters were sent only when ED physicians recorded 
patient consent in the EHR notes, requiring effort similar 
to the automated system’s two to three clicks. This adjust-
ment, necessary to circumvent the EHR problems, closely 
aligned with the original protocol’s effort and provided the 
opportunity to test the referral letter’s potential. A benefit 
of offering the option of PT-initiated calls is that patients 
can receive a second explanation of the TFCP. During an 
ED visit, patients were often emotional or confused, mak-
ing it difficult to remember information [17]. In 85.4% of 
cases, patients provided consent to share their contact 
details, and of those called 80.0% still wanted the fall risk 
assessment. This highlights the potential of an operational 
transmural link.

Strengths and limitations
A limitation of the study was the inability to track 
patients over time to assess their engagement with fall 
prevention interventions. This was caused by the confus-
ing effect of having both the study information and the 
TFCP information at the ED, which led to reduced par-
ticipation of patients in the TFCP. To address this, we 
moved the study information to a later stage of the TFCP, 

the multifactorial fall risk assessments. Patients were 
allowed to participate in the TFCP without participat-
ing in the study. However, the efforts by PTs to acquire 
informed consent yielded limited success, resulting in a 
sample too small to determine an accurate reach of fall 
prevention interventions.

A potential limitation in this study was the absence of 
an implementation coordinator as monitored strategy 
[49]. The implementation coordinator oversees imple-
mentation across different settings, maintains contact 
with local champions and stakeholders from various 
professions, and addresses any difficulties that arise. 
In this study, the researcher fulfilled these tasks but the 
contribution of the strategy was not monitored. Impor-
tantly, apart from sending referral letters based on ED 
physicians’ notes, the researcher did not engage in other 
TFCP tasks, such as informing patients, scheduling PT 
appointments, or contacting GPs with fall risk assess-
ment results. Therefore, the researcher’s presence should 
not be viewed as a limitation but as part of the analysed 
strategies.

Due to changes in the acute care infrastructure at the 
conclusion of Phase II, the ED underwent significant 
changes that made it incompatible with the preceding 
phases. The majority of strategies were concentrated on 
guiding the patients from the ED to the multifactorial fall 
risk assessment. During the first two phases this required 
more attention than anticipated. A Phase III would have 
allowed for further analysis of the effect of new strate-
gies, more strategies focussed on guiding patients from 
the multifactorial fall risk assessment to the multidomain 
interventions, and a greater focus on the Maintenance of 
the TFCP.

This study provided a comprehensive, structured and 
chronological analysis of the implementation process of 
the TFCP, using the RE-AIM framework to evaluate sys-
tematically developed strategies across multiple phases. 
The recommended mixed quantitative and qualitative 
approaches were used to assess the outcomes [50]. How-
ever, as previously mentioned patient follow-up was lim-
ited, limiting the Implementation outcome assessment. 
Ideally, we would have moved through each step of the 
TFCP with the participants to deepen understanding 
of issues as they emerged in practice. The Reach and 
Adoption were adequately monitored throughout the 
process with the fragmented Reaches providing quanti-
tative insights in the patient flow and interviews provid-
ing the qualitative explanations. Maintenance could only 
be assessment to some degree due to the changes in the 
acute care infrastructure.

The strategies are replicable as they are defined by the 
common CFIR definitions and specified by the funda-
mentals outlined by Proctor et al. (Additional file 1) [18, 



Page 14 of 16Charmant et al. BMC Emergency Medicine          (2024) 24:188 

19]. The involvement of multiple stakeholders, includ-
ing patient organisations, healthcare professionals 
cooperations, insurance companies, and governmental 
bodies, at several moments throughout the implemen-
tation improved the generalisability of the results. The 
results of this study are applicable to EDs and regions 
with similar patient demographics, staffing structures, 
and financial and logistical healthcare organisation. Con-
texts between implementation settings may vary, and 
therefore the success of strategies may not necessarily 
translate to all other settings. However, the strategies 
outlined in this study can be modified to suit local con-
texts in discussion with regional partners. The strategy of 
continued monitoring of facilitators and barriers will help 
to detect contextual differences on which adaptations 
may need to be made. Organisational support, financial 
resources, social relations and support, and leadership 
are common context dimensions that could differ [51].

Conclusion
This study presents several implementation strategies for 
a TFCP for older adults with fall-related injuries at the 
ED through a systematic approach. The strategies demon-
strated contributions in implementation outcomes such 
as Reach, Adoption, Implementation and Maintenance. 
Key strategies include increasing awareness, utilising local 
champions, educational initiatives, adaptability of the 
TFCP, and continued monitoring of facilitators and barri-
ers. The encountered challenges provided valuable insights 
into the impact of certain strategies. The results of this 
study can serve as a blueprint for implementing TFCPs 
in other ED settings, ultimately improving fall prevention 
efforts for older adults. Further research should focus on 
implementation strategies in guiding patients from multi-
factorial fall risk assessments to multidomain interventions.
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