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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
fora 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
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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.
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Fig. 2 The transmural fall-prevention care pathway

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
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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
UMCs 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
TECP 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
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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 |

Reach - phase |

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



Page 5 of 16

(2024) 24:188

Charmant et al. BMC Emergency Medicine

‘[g€] Buipueisiapun Jiay1 aroidull
djay ued uoneonps BUIPIAOI] “[£E€] SIUBUISSISSE XSU |8}
Buisn 03 sswiod 1 uaym deb sbpajmou] e aney Aew | d

‘[9€] 18D 23Nk Ul S321IdeId PAsEP 9DUIPIAS INOge SIPN)
-1118 pUE §J3119¢ 9A0JAWI UBD SUOIIUSAJSIUI [PUONEINP]

[S€ vel
$82IN0Sal [edUrUY a1eNbape aAeY 01 PasuU SUORAOUU|

[€£€] SsaNbjuy22) [UOIIBAIIOW SB P3SN 3¢ UBD splemay

‘[z€] uoneAOUUl UB JO 11 [eNIX2IUOD IO SSaU
-a1edoidde ay1 anoidul 01 19adse [ednid e s| uopdopy

‘T1€] uondope [nJssaddNs Jo
saoUBYD aY) sanoidw] sIaeg JO Jaguinu ay3 bupnpay

‘[0€] ssauaiseme a1owoid djay pue sbueyd Inoireyaq

S1d
S1d
S1d

$9sINU (3
d'd3

suepisAyd a3

S1d

ai

a3

549 ‘sld ‘03 ‘s1uaned
549 'sld ‘03 ‘siuaneqd
's|d'Q3 ‘siuaneqd

54D s1d ‘a3 ‘siuaned

"SJUDUISSDSSe YSU [|B) 1O
dD41 9yl U0 SUonsSaNb Y1m s 4 104 S0 OM1 1ONPUOD)
JUSWISSISSE SI ||Bf Y} pue

dD41 343 U0 S|4 Y3 21e2npa 031 sbunaaw 1oNpuUod)
BUET

-5S9SSB YSI |24 9Y3 U0 BuIUIRd}-9 U YIM S| 4 9Y1 9PIAOI]
dD41 9yl Ul 9|0l sy inoge

W33 2182NP3 03 $35INU (JF 104 SUOSSI] |1l 9Y3 95
dD41 21 JO SSaUaleme 35eaidu| O} [elidlew 31eald)

dD41 2y} Ul 3|01 J13Y3 Inoge Wyl

21e2Npa 03 sueldIsAyd g3 Jo JaAopURY BIYS 2YI puany
SIY3 ap1roid 10U sa0p

24ed Je[nHal Se 5] 4 Y3 J0j 92IN0SAI [BIDUBUY PIAOI
‘plemal e

SOAI923J S1UDRd PWLIOJUI 1SOW Y3 YIM 3SINU IO
uedIsAyd g3 ay1 ‘pleme SAIUSDUI [BNPIAIPUL U 195
‘PJeM [[WS B

S9AIDI JuaWedap 3yl paAalyoe ale s19bie) Y3 usym
‘s9sInuU pue suePIsAyd 3 Joj S19bie) LBl SAIUIDUI 195
‘sjeuols

-s9j0.1d asedy3jeay Jo syuedidnled wWoly SpasuU 3yl O}
dD41 9Y1 UlyuMm Sjeu1ew 1o sassadoud 1depy
‘P3I2IUNODUD UM ¢D] 1O UoieIuswa|duwl ay3 10}
SI3LUBQ PUR SI01BM|IDR) UDIYM | 3SR J91Je S1en|eA]
‘P3I2IUNODUD UM ¢D] 1O UoieIusW|dwl ay3 10}
SI91IIBQ PUR SI01BM|IDB) UDIYM | 3SeYd Bulinp a1enjeaj
'sIa11leq J91UN0D pue SI01ey|IDe)

‘ssaulpeal aroidwl 03 Apnis 10(id Y3 JO S3Nsal 3
‘uolssajoud aledyyjeay

sBulIZaW [BUOIILINPS 1NPUOD

$S3IN1DNJIS 9DUBMO||B/2AIIUDUI 18]

Aujigeidepe a10wold

Slojell|ioe) pue sisllieq \@_ucmg pue ssaulpesal 10} SSassy

uePIUID U0 19edull 2ARIsod e dAey suoiduieyd (8307 sdD 'sld ‘a3 POAJOAUL YD 10} PRYIIUSPI 249M suojduieyd [e207] suoiduieyd asedaid pue Ajnusp)
19seyd
uonesynsnr s1abae] uondy (414D) ABarens ay3 jo aweN

uonesynsnf pue s19b1e1 Yum saibaiells uolreiuswaidul paypads L ajqel



Page 6 of 16

(2024) 24:188

Charmant et al. BMC Emergency Medicine

‘[g€] Buipueisiapun Jiay1 aroidull

djay ued uoneanps BuIpInoig [/ €] SIUSWISSISSE XS |[B)
Buisn 03 sswiod 11 uaym deb sbpajmou] e aney Aew | d
‘1 JO 9IeME 1BYMIWIOS

15e3| 18 ‘ale A3y1 Bunnsua ‘uononpo.ul 4Byl bulinp
9DUBISIXD S, d D41 DY1 JO PaWLIOJUI d1e S9aA0|dWa MaN

‘[9€] 2182 2328 U} SPD1IRId PIsEg SDUIPIAS INOGR SIPNY
-1118 pue $Ja113q aA0JdW UeD SUONUSAISIU] [eUOIeINP]

'S95BD 2ININJ
Je|ILUIS U] SS9USIBME 9SB3IDU O} PaSSIW S| Jualied e usym
jlew Aqg Japujwias e Buipuss papuawwodal suepisAyd 3

‘[1€] uondope |njssaddns jo

$1d.PIO,

SLd M3N

S1d MeN

sasinu pue sueisAyd g3
a3

$9sINU (3

suepisAyd g3

ai

5d9 'S1d ‘03 'siuaned

's92URLIAAXS 5,110
o3 WOI) Uied| 01 S| 4,P|0, Y} Yum Buiiaaw e 1onpuo)

“JUDUISSISSE YSU ||Bf Y3 pue
dD4L 941 Uo 5| 4 Mau 241 21ednp3 01 sbuiaswl 1onpuod)

‘SIUSUISSISSe
YS1 [[2} U1 UO BUIUIRS|-3 UR LM S| 4 MU 81 SPIAOId

'$9SINU pue suepIsAyd g3 mau 01
PapPIA0CID UOIIBULIONUI BY1 Ul dD4] 9y3 Juswajdw|

dD41 92yl JO SSaualeMme o9sealdul O] |elialeW 91eal)

dD4L3Y1 Ut 3|01 J13Y1 INoge
WIaY} 9182NP3 01 $3SINU (3 10} SUOSSD| [BDIUID DU 35N

dD4L 9y} Ul 3jod vy Inoge
21e2nP2 03 sueIsAyd @3 Jo Janopuey YIYs 3yl puaily

‘spuaiied passiw oy WiaisAs Bulpuiuwial e Juswa|du|

"PRISIUNODUS BI3M ¢D4] 10 uopeiuawa|dwi ayi Joy
SI311IBC PUB SI01RY[1DB) YDIUM || 35U Ja)je 1en|en]

"P3I3IUNODUD 3I3M ¢D4] 10 UoieIuswa|dwl ay3 1oy

sbuleaW [PUOEINPS 12NPUOD

S92URD 2y SoAoIdwl SISLUB] JO Jagquinu syl Bupnpay 'S1d‘d3  SJ9LIRG pue SIO1RN|IDR) YDIUM || 9SBYd BuLINp 21enjeAd  SISLLIRG PUe SIO1RN|IDR) AJIUSP! PUR SSSUIPESI JO) SSISSY
€] uonejuswa|dwi 01 "SIUSUISSSSR YSI |8} 1oNp
Ja1lIeq [e2NLD B S| Buipuny pauswbely pue paywr] SId  -U0D 01| d 941 4O} S92IN0S3I [IDURUY 9|gRUIRISNS PUl4 Buipuny Mau $s900Y
‘[0€] ssauaseme a10woid djay pue sbueyd inoireyaq
ueIdIul uo 1oedwi sAisod e aaey suoiduleyd [ex07] a3 ‘g3 941 1e suoiduieyd [eJ0] JO JSGUINU SU1 9SBIDU| suoidweyd aledaid pue Ajnusp)
USIA DWIBS Y1 UIYUM
SUOIIURAIIUI UlRWOPIINW JO Ueld 8yl SSNISIp 01 5] d 104
SUIIL IO AR [|IM JUSWISSISSE XS ||BJ JSLIOYS sld JUSUISSISSE YSH ||BJ JS1IOYS B 10NIISUOD
19661 e 9 ued 9|y Jusned
31U0J123|9 SY1 Ul SIapuIlIRYy "abeiuadiad yoeas moj e Ul
Buninsai ‘swn s1eudoidde syi 1e 31 Jspisuod Jou pip Asyl el
dD41 9Y3 YUM Jerjiuie) a49m [puuosiad g3 ay1 ybnouyiy a3 ua1ed D1U0IIIRI Y1 Ul dD4 | JOJ J9PUIWRI 1DNIISUOD
'syusied ay1 10PIUOD Apdauip Aew
S1d ‘pPapinoid ale s|1e1ap 19e1U0D J| S| d 2yl PRIDRIU0D
siuaned sy Jo sbeiusdiad |jews e Ajuo ‘| sseyd buung a3 “UOI1EDIUNWILIOD [eINUISURI) 3]gISea) 12N1SU0D Aujigerdepe s10wold
Il @seyd
uoleoynsnf s1abie] uoipy (414D) A631e135 DY) JO BWEN

(panunuod) L ajqey



Page 7 of 16

(2024) 24:188

Charmant et al. BMC Emergency Medicine

piodal yijeay

21U013D3[F YHT ‘Yd4easal uofieluawa|dwi 104 JIoMawely Palepl|osuod) ¥j4D ‘Aemyied a1ed UOUSAIC-||By [eANWISURL] ¢)4/ 4auoniIdeld [e1ausn ¢o ‘Isidesayy jeuonednddo Jo 1sidesayiolsAyd 14 ‘yuswiledap A>usbiswi gl

"u9110610J 3 1,ULd BSBIYJLIEWS dljeW
-0INe Uy "21N3N} 9y} Ul uanobIoy Ajises ag pjnod aselyd

49113| 9b1eYdSIP 9Y3 Ul

-1Jews oy 1ey1 paredipul uedisAyd g3 ue ‘| aseyd U a3 Jeadde Ajjediewiolne 1ey aselydiews e 1on1suod
‘PaJoubl USYo Sem pue Y
$39SINU (J3 UO PassnI0j AJUO JSpulLUSl 9yl JO UOIINIISUOD a3 us1ed DIU0IIISI Y1 Ul dD4 | JOJ J9PUIWISI 1DNJISUOD)
"padojoASP 9 1SN SAITBUISY[E S|GRUIRISNS B
‘s3insau Buisiwold moys pip 1 ybnouyayy ‘ewndo yiom jou
pIP $12119] [BJI2J24 [RINWISURIL SY1 ‘|| 3SeYd Bulng a3 “UOI1EDIUNWILIOD [eINUISURI] 9]gISea) 19N1ISU0D Aujigeidepe a10Wold
‘[€] 95N JI9Y1 SISIAILUDD
-UISIP S2LIBINWUIOY/SISI| 9DIAIS-10)-99) WO} Sdg3 Bulpn|oxd
'91ed JO S1S0D 941 JOAOD 0 AIBSS9I9U S| JUSWRSINGUIIDY SId  "SIUSWISSISSE XS |[B) S, d D4 4O) JUSWRSINGUIIR SPIAOLY Bulpuny Mau $s930y
Il 3seyd 1ayy
uonesynsnr syabie] uondy (414D) AB3a3ea3s oy Jo swen

(penunuod) L ajqeL



Charmant et al. BMC Emergency Medicine (2024) 24:188

40

Page 8 of 16

100%

w
o

75%

N
o

/N

50%

Absolute number of patients

25%

10 ‘HFH
0

Percentage of informed patients

0%

%Q\

> @

N & = & >3 < X < A o :
@ S S RS & & & & £ & 3
) w» ¥ 2 N \_60 ((;o N & & é\’bﬁ w
S & & & & R &
C,?/Q S8 Q
Month
= Absolute number of informed patients at the ED (n) Phase |

= Absolute number of not informed patients at the ED (n)

——|nforming Reach percentage (%)

Transition month

Phase Il

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

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

Informed at ED (N=54) Not informed

atED

(N=103)
Age, years, mean (SD)" 824(SD7.1) 814(SD7.7)
Gender, female, N (%)" 37 (68.5%) 72 (69.9%)

ED emergency department, SDstandard deviation

*no significant difference (p>0.05)

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 |

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 |
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
TECP 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
PN 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).
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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 TECP.

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 TECP.

Maintenance - phase |

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 |

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.
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“Every time I see you [the researcher], I think about
the TFCR 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 Il

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.

Phaselll

Reach - phase Il

Out of the 79 eligible TFCP patients, 53 (67.1%) were
informed by the ED, with monthly rates ranging from
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Table 3 Evaluation of the implementation strategies for phase | and Phase Il, and their contribution to implementation as perceived

by the research team

Name of the strategy (CFIR)

Action

Perceived contribution
by the research team

Phase |
Identify and prepare champions

Assess for readiness and identify barriers and facilitators

Promote adaptability

Alter incentive/allowance structures

Conduct educational meetings

Phase Il
Promote adaptability

Identify and prepare champions
Access new funding

Assess for readiness and identify facilitators and barriers

Conduct educational meetings

Local champions were identified for each involved healthcare profession.

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

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

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

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

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

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

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

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

Create material to increase awareness of the TFCP.

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

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

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

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

Construct feasible transmural communication.
Construct reminder for TFCP in the electronic patient file.
Construct a shorter fall risk assessment.

Increase the number of champions at the ED.

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

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

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

Implement a reminding system for missed patients.

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

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

Create material to increase awareness of the TFCP.

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

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

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

Conduct a meeting with the “old”PTs to learn from each other’s
experiences.
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100%
75% e Phase |
0
50% Phase Il (total)
0
s .. S Phase Il (subgroup)
0
0%
All eligable Informed at Agrees to Contact with  Fall risk
patients ED participate PT assessment

Fig. 4 Patient flow in the TFCP during Phase |, Phase Il (total) and the Phase ll-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 Il
Informed at ED (N=53) Not informed
at ED (N=26)
Age, years, mean (sDyt 81.0(SD 6.8) 83.2(SD 7.8)
Gender, female, N (%) 33 (62.3%) 16 (61.5%)

EDemergency department, SDstandard deviation
* no significant difference (p >0.05)

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 Il

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 Il

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 Il

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
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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 Il

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

The ED presents a unique setting for implementing a
TECP, 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
TECP 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,
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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
TECP 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 TECP.

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,
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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
TECP, 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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