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Abstract
Background  Implementation fidelity assesses the degree to which an intervention is delivered as it should be. 
Fidelity helps to determine if the outcome(s) of an intervention are attributed to the intervention itself or to a failure 
of its implementation. Little is known about how fidelity impacts the intended outcome(s) and what elements 
or moderators can affect the fidelity trajectory over time. We exemplify the meaning of implementation fidelity 
with INTERCARE, a nurse-led care model that was implemented in eleven Swiss nursing homes (NHs) and showed 
effectiveness in reducing unplanned hospital transfers. INTERCARE comprises six core elements, including advance 
care planning and tools to support inter- and interprofessional communication, which were introduced with carefully 
developed implementation strategies.

Methods  A mixed-methods convergent/triangulation design was used to investigate the influence of 
implementation fidelity on unplanned transfers. A fidelity questionnaire measuring the degree of fidelity to 
INTERCARE’s core components was fielded at four time points in the participating NHs. Two-monthly meetings were 
conducted with NHs (September 2018-January 2020) and structured notes were used to determine moderators 
affecting fidelity (e.g., participant responsiveness). We used the fidelity scores and generalized linear mixed models 
to analyze the quantitative data. The Framework method was used for the qualitative analysis. The quantitative and 
qualitative findings were integrated using triangulation.

Results  A higher overall fidelity score showed a decreasing rate of unplanned hospital transfers post-intervention 
(OR: 0.65 (CI = 0.43–0.99), p = 0.047). A higher fidelity score to advance care planning was associated with lower 
unplanned transfers (OR = 0.24 (CI 0.13–0.44), p = < 0.001) and a lower fidelity score for communication tools (e.g., 
ISBAR) to higher rates in unplanned transfers (OR = 1.69 (CI 1.30–2.19), p = < 0.003). In-house physicians with a 
collaborative approach and staff’s perceived need for nurses working in extended roles, were important moderators 
to achieve and sustain high fidelity.
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Background
Decreasing unplanned hospital transfers (i.e., emergency 
department visits with or without ensuing hospitalisa-
tion) is a goal for many nursing homes (NH) [1] since 
these transfers are associated with an increase in negative 
outcomes for residents such as falls, delirium, or noso-
comial infections, and are costly for health systems [2, 
3]. In the last decades, models of care, quality improve-
ment (QI) programs and individual interventions have 
been developed and implemented in NHs with the goal 
of reducing unplanned or avoidable hospitalisations from 
NHs [4–10]. The Improving INTERprofessionalCARE 
for better resident outcomes – the INTERCARE model, 
comprised six evidence-based core components and was 
developed within a theory-based implementation sci-
ence study which relied on a thorough contextual analy-
sis, continuous stakeholder involvement, evidence-based 
interventions and the development of implementation 
strategies targeting specific barriers and facilitators [11–
13]. The INTERCARE model was successful in decreas-
ing unplanned hospitalisations of NH residents [14] as 
well as cost-effective [15] and highly acceptable from the 
NH staff’s perspective [16].

Differentiating implementation effectiveness from clin-
ical effectiveness is essential to distinguish intervention 
failure (the intervention is unsuccessful) from implemen-
tation failure (flawed implementation) [17]. To evaluate 
implementation effectiveness, implementation outcomes, 
defined as “effects of deliberate and purposive actions to 
implement new treatments, practices, and services” p. 
65 [17] are measured and reported [18]. One outcome is 
implementation fidelity, defined as the degree to which a 
program is delivered as it was intended to be by its devel-
opers [17]. Implementation science frameworks (e.g., RE-
AIM) specifically guide researchers to plan for and report 
implementation science outcomes such as fidelity [19] to 
better understand which program components are cor-
rectly adhered to [20, 21] and to describe the supportive 
factors for the implementation, such as the implementa-
tion strategies used. Implementation fidelity is consid-
ered as a mediator between intervention components 
and clinical outcome(s), and helps to unravel the reasons 
behind an intervention’s success or (partial) failure [20]. 
Additionally, implementation fidelity provides relevant 

information to help tailor both intervention components 
and implementation strategies, and it informs scale-up 
and translation of interventions to different settings [20, 
22].

Few multi-component interventions or studies spe-
cifically referred to as quality improvement (QI) stud-
ies conducted in NHs examine the relationship between 
implementation fidelity and its influence on clinical out-
comes (e.g., unplanned hospital transfers) [23]. Only 3% 
of NH QI studies report fidelity, however QI guidelines 
do not emphasize reporting this outcome [24]. The Inter-
ventions to Reduce Acute Care Transfers (INTERACT) 
quality improvement (QI) program was the first initiative 
to develop a bundle of tools that can be implemented in 
NHs to drive staff clinical reasoning and communication 
with the goal of reducing avoidable hospitalisations [4]. 
The degree of implementation of the INTERACT was 
evaluated and found that the increased usage – a way 
of measuring fidelity – of the INTERACT package was 
associated with a greater reduction of hospitalisations 
[4], but underlined the need to further assess implemen-
tation fidelity as factors which contribute to decreasing 
hospital transfers remain unclear [23]. Moreover, uncer-
tainty remains regarding the variability of results on the 
outcome of reducing hospital transfers between studies 
that used similar components, as some had a positive 
effect and reduced unplanned hospitalisations from NHs 
[25–27], whilst others did not [7, 8, 28]. There is a need 
to understand how fidelity to core components enabled 
the success or partial failure of the intervention as this 
can inform adaptations for further implementation in 
other settings. Implementation fidelity is supported by 
tailored implementation strategies, which facilitate the 
implementation and sustainment of an intervention and 
are unequivocal to reach implementation fidelity. How-
ever, the evaluation of implementation strategies and the 
impact these had on the INTERCARE study is beyond 
the scope of this article and will be the focus of the forth-
coming process evaluation. To our knowledge, studies 
evaluating the implementation fidelity to nurse-led care 
models implemented in NHs to reduce hospitalisations 
have not been conducted or reported to date.

Conclusion  Implementation fidelity is challenging to measure and report, especially in complex interventions, yet is 
crucial to better understand how such interventions may be tailored for scale-up. This study provides both a detailed 
description of how fidelity can be measured and which ingredients highly contributed to reducing unplanned NH 
transfers.

Trial registration  The INTERCARE study was registered at clinicaltrials.gov Protocol Record NCT03590470.

Keywords  Nurse-led models of care, Implementation science, Implementation fidelity, Advance-care planning, 
Complex intervention
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Methods
Aim
This study aims to:

1.	 Evaluate the degree of implementation fidelity to 
INTERCARE and to each of the core components 
over time, and the relationship fidelity has with 
reducing unplanned transfers (Quantitative aim).

2.	 Explore factors that might affect the implementation 
fidelity to the core components of the INTERCARE 
model (Qualitative aim).

3.	 Gain an understanding of which factors influenced 
the fidelity trajectory of core components over time 
(Mixed-method aim).

Design
This study is part of a larger hybrid type 2 implementation 
science study which applied a non-randomized stepped-
wedge design to roll-out a nurse-led model of care 
- INTERCARE in eleven Swiss-German NHs. The over-
all objective of INTERCARE was to reduce unplanned 
transfers from NHs [11]. For the study described in this 
paper, a mixed-methods convergent/triangulation design 
was used to investigate the influence that implementa-
tion fidelity to the model of care had on unplanned trans-
fers [29]. This mixed methods approach was chosen as 
thorough integration of findings from both quantitative 
and qualitative methods achieve a more comprehensive 
answer for the study aims. Figure 1 graphically illustrates 
the study design.

Conceptual framework
A modified version of the Conceptual Framework 
for Implementation Fidelity developed by Carroll 
et al. [30] was used as the overarching frame for the 

implementation fidelity study of INTERCARE. It was 
adapted as not all concepts of Carroll et al’s framework 
were measured and reported here, such as the evaluation 
of outcomes and the component analysis as described by 
Carroll et al. [30]. This framework helped us conceptu-
ally think about the evaluation of implementation fidelity 
and how fidelity could impact INTERCARE’s main out-
come. Additionally, the potential moderators suggested 
by Carroll et al. were fitting to what we could expect from 
the data sources we collected to measure fidelity but also 
other implementation outcomes (Fig.  2). The degree of 
implementation fidelity for this study is defined as adher-
ence to the set of minimal requirements defining each 
core element of the INTERCARE intervention.

Description of INTERCARE
Intervention components
A full description of the INTERCARE core components 
including their minimal requirements can be found 
in Supplementary file 1. Each component was defined 
according to minimal requirements which needed to 
be fulfilled for the components to be considered imple-
mented. A set of peripheral components were also 
defined for each core element, these could be adapted by 
each NH as local adaptations improve the fit of the inter-
vention to different contexts, thus increasing successful 
implementation [19]. In brief, INTERCARE’s six core 
components included (1) strengthening of interprofes-
sional collaboration through the development of inter-
nal structures and processes to facilitate communication 
between physicians and NH staff; (2) an INTERCARE 
nurse specifically appointed or hired in each NH hav-
ing fulfilled advanced training in geriatrics with at least 
a registered nurse’s diploma and three years professional 

Fig. 1  Representation of mixed methods convergent/triangulation design
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experience in NHs [13]; (3) conducting a compre-
hensive geriatric assessment (CGA) of the residents 
initiated by INTERCARE nurses when a change in con-
dition was observed; (4) the introduction of evidenced-
based tools from the INTERACT program, including 
STOP&WATCH to guide the detection and commu-
nication about changes in residents’ condition at time 
of observance, ISBAR for structured communication 
between nurses and physicians, and an acute care trans-
fer reflection tool adapted from the INTERACT’s Acute 
Care Transfer Tool [4] to analyse reasons for unplanned 
transfers;[6] (5) advance care planning (ACP) to help 
NHs initiate early discussions about end of life care and 
document residents’ wishes; and (6) data-driven quality 
improvement feedback to the NHs, to identify potential 
areas for improvement (e.g., unplanned transfers).

Implementation strategies
To support the implementation of the above-mentioned 
core components, implementation strategies were devel-
oped based on a prior contextual analysis to address 
barriers and facilitators [12]. In summary, the implemen-
tation strategies developed for INTERCARE focused on 
the introduction to the INTERCARE model and regu-
lar exchanges with NH managers, project managers and 
INTERCARE nurses. The INTERCARE nurses’ role was 
supported by an ongoing training and learning program 
and bi-weekly phone calls for coaching of this new role. 
Audit and feedback were provided to NHs for bench-
marking and internal quality development. A full descrip-
tion of the implementation strategies can be found in 
Supplementary file 2.

Quantitative phase
Data collection and procedures
The quantitative data for the present study was collected 
at four time points for each of the participating NHs dur-
ing the INTERCARE study. A fidelity questionnaire was 
developed containing all core components and their 
minimal requirements, each minimal requirement was 
considered as a fidelity item in the questionnaire (Supple-
mentary file 3). All fidelity items remained the same for 
the four measurement points.

Measurement points included baseline (T0), six-
months after intervention start (T1), twelve-months after 
intervention start (T2), and nine-months after the inter-
vention ended (T3).

At measurement point T0, each NH fidelity ques-
tionnaire was filled out by the research team based on 
information the team had previously collected during 
leadership meetings with the eleven NHs concerning the 
intervention components which were already in place 
(i.e., advance care planning (ACP)). For measurement 
points T1 and T2, the INTERCARE study coordinator 
completed the fidelity questionnaire during a one-hour 
telephone interview with the INTERCARE nurse in 
each NH. Any missing results were discussed during 
the next NH leadership meeting which occurred bi-
monthly, to avoid any missing data and provide clarifica-
tion if needed. For measurement T3, the questionnaires 
were completed by the NHs during an online post-study 
meeting, held nine months after the study ended. The 
final data was comprised of four fidelity questionnaires 
for each NH (total of forty-four fidelity questionnaires), 
that were merged into one dataset and were coded with 

Fig. 2  The Conceptual Framework for Implementation Fidelity adjusted for the INTERCARE study, adapted from Carroll et al. [31]
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a randomly attributed NH number, then stored on a 
secured server.

Variables and measurement
Fidelity
Each core component was defined prior to the interven-
tion roll-out, there was a minimum number of require-
ments that had to be fulfilled for the intervention core 
element to be considered adhered to. To measure and 
evaluate fidelity for the component of “evidence-based 
tools”, the component was divided into separate compo-
nents (STOP&WATCH tool and ISBAR tool), each with 
their own set of minimal requirements. The final set of 
minimal requirements were locked after the last NH 
started with INTERCARE; thus, no modifications were 
made after the last NH implemented INTERCARE. This 
set of minimal requirements formed a questionnaire used 
to address the delivery of each core component. Each 
minimal requirement was rated as either “yes” equating 
to a score of 1 or “no” equating to a score of 0 (Supple-
mentary file 3).

For the component of ACP, two minimal require-
ments were measured in the fidelity questionnaires and 
three minimal requirements where integrated into a case 
report form used to collect overall residents’ medical 
information. These three requirements questioned clari-
fication of resident care goals in three areas; were [1] Do 
not Resuscitate Status, a [2] Do Not Hospitalize Status 
and [3] preference for antibiotics in a palliative care situa-
tion, had been clarified with residents.

An overall fidelity score (i.e., percentage of mini-
mal requirements overall delivered as intended) per 
time point and NH was calculated. The fidelity scores 
for each core component of the INTERCARE model: 
Interprofessional collaboration, INTERCARE nurse, 
comprehensive geriatric assessment, ACP, evidenced-
based tools (divided into two separate components, 
the STOP&WATCH tool [6], and the ISBAR tool [6]) 
and data driven quality improvement. For each of the 
above-mentioned components, the fidelity scores were 
calculated as overall mean fidelity of content scores 
(i.e., percentage of minimal requirements per core com-
ponents delivered as intended). Levels of fidelity were 
interpreted as previously reported in the literature [31, 
32], with 80–100% adherence interpreted as ‘high’ fidel-
ity, 51–79% as ‘moderate’ and 0–50% as ‘low’ fidelity. 
INTERCARE was considered successfully adhered to in 
each NH if the overall fidelity score was > 80%, and this 
threshold was also applied to individual core components 
(e.g., if > 80% was achieved for the core element advance 
care planning, we considered it successfully adhered to).

Unplanned hospitalisations
Unplanned hospitalisations were measured as the main 
outcome of the INTERCARE study and described else-
where [14]. Residents with informed consent hospi-
talisation data (Transfer date, type of transfer (planned/
unplanned), date of discharge and preliminary diagnosis) 
were collected throughout the study. Unplanned hospi-
talisations were defined as a transfer from the NH to a 
hospital (including emergency department visits) for an 
unplanned reason (e.g., fall), including ED admissions 
and excluding psychiatry referrals.

Statistical analysis
Analyses were performed using SAS 9.4 (SAS Institute, 
Cary, NC) and R 3.5.2 (Eggshell Igloo) [33], with dplyr 
[34] and tidyverse [35]. We predicted the probability of 
daily unplanned transfer status (yes or no) by 6-months 
fidelity, using generalized linear mixed models. Each 
NH received a random intercept and repeated observa-
tions were nested within residents. Generalized estima-
tion equations accounted for clustering of the repeated 
measures and random variable. The same models were 
computed with the fidelity scores for each separate core 
component of INTERCARE as described above, to assess 
their individual relationship to unplanned transfers.

Qualitative phase
Data collection and procedures
Qualitative data was collected during bi-monthly meet-
ings organized with each participating NH, whereby 
leadership teams, INTERCARE nurses and other profes-
sions were invited to attend (e.g., NH’s responsible phy-
sician). The INTERCARE study group led the meetings 
and it was comprised of the INTERCARE study leader, 
the study coordinator and two research assistants. The 
meetings were mainly open discussions moderated by the 
INTERCARE research group, based on the same struc-
ture for every meeting. Each INTERCARE core element 
was discussed with regards to how the implementation 
was going, whether some issues were experienced and 
how the implementation of each core element was facili-
tated with NHs. The NHs usually described specific situ-
ations to illustrate how core components were handled 
and the research coordinator took notes and summarized 
the discussion points. A spreadsheet structured accord-
ing to the core elements, was used for each NH to col-
lect information during the meetings by the research 
coordinator and checked and supplemented by the study 
leader. The meetings were held in Swiss German. The 
spreadsheets were translated via an online software sys-
tem, DeepL®, into English to fasten the translation pro-
cess and make it easier to extract the data. The translated 
spreadsheets were checked for accuracy by two native 
speakers present at every meeting, including the research 
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coordinator who was the responsible person for complet-
ing the spreadsheets.

Data analysis
Deductive thematic analysis was supported by The 
Framework Method to extract meaningful data from 
the leadership meeting notes [36]. This procedure was 
chosen due to its flexibility to analyse qualitative notes 
and for its rigorous procedure which is easy to follow 
and apply to large datasets [37]. Prior to starting with 
the analysis, four NHs were selected by the first and last 
author based on their varying fidelity trajectories from 
the quantitative data as a basis to develop a code book 
of thematic codes to subsequently apply to the follow-
ing seven NHs. First, the initial spreadsheet for each 
NH containing all the data from the leadership meetings 
was reduced to contain only the pertinent information 
relating to implementation fidelity to the core compo-
nents. The potentials moderators from the Conceptual 
Framework for Implementation Fidelity, namely: con-
text, participant responsiveness, NH strategies to facili-
tate implementation and quality of delivery were used as 
the overarching themes to deductively select pertinent 
information, as the amount of data was overwhelming for 
eleven NHs and the moderators captured the information 
we wanted to report. Additional factors or results will be 
integrated into the process evaluation paper. A definition 
of each moderator can be found in Table 1. Two research-
ers (RAG, first and FZU, last author) trained in qualita-
tive methods screened each reduced NH’s spreadsheet to 
extract data according to the moderators. Separate NH 

data tables were generated with information relating to 
each core component corresponding to the above mod-
erators. RAG and FZU discussed and defined emerging 
codes based on three NH data tables, for each core com-
ponent. The reliability of the codes was discussed with a 
third reviewer (project coordinator who was present at 
each meeting and took notes). The code book contain-
ing the moderators and associated codes can be found in 
Supplementary file 4.

Integration
Integration of quantitative and qualitative data occurred 
at an interpretation level using the triangulation method-
ology [38]. A meta-matrix was developed comparing the 
quantitative results to the qualitative themes (Table 2).

Results
Quantitative results
Eleven NHs were included in the INTERCARE study [11, 
14]. The NHs and resident characteristics can be found in 
a prior publication [14].

Implementation fidelity over time
Figure 3 illustrates the trend in implementation fidelity at 
the four time points measured during the INTERCARE 
study (baseline until 9 months after the intervention 
ended) for each of the core components. Figure 4 depicts 
the fidelity trajectory separately for each of the core com-
ponents in each of the 11 NHs included. NHs reached 
high fidelity within the first six months of the interven-
tion for the following components: the INTERCARE 
nurse, STOP&WATCH, ISBAR and for data driven 
quality improvement. Only two NHs reached high fidel-
ity for the components of ACP, comprehensive geri-
atric assessment and interprofessional collaboration 
within the first six months, however these components 
were already implemented as part of regular NH rou-
tine in these NHs. The other NHs engaged to change 
their regular practice and to introduce and implement 
these three components according to the INTERCARE 
protocol. Two components, comprehensive geriatric 
assessment and STOP&WATCH, decreased in fidelity 
over time. For comprehensive geriatric assessment, four 
NHs decreased in implementation fidelity overtime. For 
STOP&WATCH, eight NHs decreased in implementa-
tion fidelity overtime.

The fidelity score and time interaction effect
Analysis of the relationship between fidelity scores and 
unplanned transfers showed a significant interaction 
effect between fidelity and time (OR: 0.65 (CI = 0.43–
0.99), p = 0.047). As illustrated in Fig.  5, higher fidel-
ity scores showed a decreasing rate of unplanned 
transfers post-intervention, while for the lower scores, 

Table 1  Definition of the moderating factors identified for the 
INTERCARE study
Potential 
Moderator1

Definition

Context Surrounding systems, structures, cultures of 
NHs and concurrent events.

Participant respon-
siveness to the 
delivery of the core 
components of 
INTERCARE

Refers to how well the NH staff, leadership, phy-
sicians, respond to or are engaged by each core 
component. It can include judgment about 
relevance and outcomes of the components. 
Low participant responsiveness implies that the 
less enthusiastic participants (leadership, NH 
staff, INTERCARE nurse, physicians) are about a 
component, the less likely the component is to 
be implemented properly and fully.

Strategies to facilitate 
implementation of 
the core component

Supporting strategies developed by the NHs, 
which include standardized written procedures, 
in-house training, guidelines and actions to 
enhance buy-in and optimize the implementa-
tion of the core components.

Quality of the core 
component’s delivery

Description of methods used to appropriately 
deliver the core components to achieve the 
intended goal or generate results.

1Definitions were adapted from Carroll et al., and tailored to the INTERCARE 
study 
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Core Element Fidelity Trends 
from The Quantita-
tive Findings

Moderating Factors for Fidelity from The Qualitative Findings Trian-
gula-
tion

Interprofessional 
Collaboration

- Moderate fidelity at 
baseline
- Maintained high 
fidelity during inter-
vention/sustained 
post-intervention

Context
The working practices embedded in NHs prior to the implementation of INTERCARE, such as 
physician preferences regarding communication and cantonal policies, hindered or facilitated 
fidelity to this core component. As such, NHs working with responsible physicians had a better 
basis to develop the interprofessional collaboration.
Participant responsiveness
NHs enrolled had a communication structure in place prior to the implementation of INTER-
CARE, which explains moderate fidelity at baseline.
NHs made changes in communication structures (such as strengthened reports) at the start 
of the implementation of INTERCARE which helped develop and strengthen communication 
between nurses, physicians, and/or therapists and which led to improved collaborations. High 
fidelity was achieved and sustained after six months after implementation of INTERCARE due to 
changes in practices which enhanced perception of professional roles, (i.e., nurses felt listened 
to by physicians and respected). In NHs working with a general practitioner model2, some 
general practitioners showed resistance to change and collaboration with NH staff was not 
improved.
Quality of delivery
NHs described how they optimized the communication process to facilitate communication 
achieving desired results (i.e., collaborative approach to treatment plans).

Conver-
gence

INTERCARE Nurse - Low to high fidelity 
achieved within the 
first six months post 
implementation of 
INTERCARE
- Maintained high 
fidelity during inter-
vention/ sustained 
post-intervention

Context
INTERCARE nurses worked in different positions with different roles prior to endorsing the 
INTERCARE role such as working as registered nurse in a team or as unit leader in some NHs.
Participant responsiveness
The INTERCARE nurse’s role developed rapidly in the NHs with INTERCARE nurses expressing 
growing self-efficacy and self-confidence, clear responsibilities and boundaries. Although it 
didn’t hinder reaching high fidelity within the first six months of the study, clarifications as to 
when the INTERCARE nurse was needed and feeling overwhelmed due to uncertainty of this 
new role was acknowledged by the INTERCARE nurses. It was clear that the INTERCARE nurse’s 
role was perceived as a relief for NH staff in challenging situations, and widely accepted by NH 
staff who responded well to being coached and empowered. Overall, it was acknowledged that 
there was a need for the INTERCARE nurse’s role. Across the various NHs, the INTERCARE nurses 
fulfilled a number of outcomes depending on the NH needs, including interval trainings, im-
proving their coaching skills helping NHs work independently and leading expert discussions.
Strategies to facilitate implementation
NHs introduced the INTERCARE study and INTERCARE nurse’s role as possibilities to better 
prepare for future challenges.
Promoting the INTERCARE nurse’s visibility and part taking in unit activities.
Quality of delivery
Achieving high fidelity can be explained by high commitment to the INTERCARE role. INTER-
CARE nurses put effort into being present on units, engaging in unit rounds, combining the 
INTERCARE role with unit leader role for some of the INTERCARE nurses already working in 
that role. Physicians invested into training INTERCARE nurses, and having physicians in the 
background helped the role grow, even though this was not necessarily the case for all NHs and 
not a minimal requirement for the fidelity measurement. In NHs with an external GP model (i.e., 
working with external GPs), GPs could not engage in coaching, this didn’t seem to affect reach-
ing high fidelity for those NHs.

Conver-
gence

Table 2  Triangulation of quantitative and qualitative results: convergence of findings
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Core Element Fidelity Trends 
from The Quantita-
tive Findings

Moderating Factors for Fidelity from The Qualitative Findings Trian-
gula-
tion

Comprehen-
sive Geriatric 
Assessment

- Moderate fidel-
ity reached at six 
months and main-
tained until twelve 
months. Moderate 
fidelity decreased 
to low fidelity post-
implementation of 
INTERCARE

Participant responsiveness
Comprehensive geriatric assessment (CGA) was perceived as important by INTERCARE nurses 
and aspects of this elements were conducted (e.g., clinical assessment with lung auscultation, 
pain assessment) but not always reviewed and follow-up accordingly, which explained the 
moderate fidelity during the intervention period. While all NHs assessed with which assess-
ment instruments they worked and where change was needed, the INTERCARE study required 
them to support care team in integrating the 5 dimensions of CGA in daily practice. This proved 
challenging concerning financial and psychosocial aspects, which explains that not all minimal 
requirements could be fulfilled.
Strategies to facilitate implementation
NHs purposely postponed the introduction of CGA and related tasks to invest in the imple-
mentation of other components in view of prioritizing resources and reducing burden. For 
the elements of CGA which could be implemented, support given on a peer-to-peer basis 
helped foster putting knowledge into practice (i.e., interpretation of information gained from an 
assessment).
Quality of delivery
INTERCARE nurses which demonstrated willingness to implement aspects of CGA reported a 
lack of “fertile soil” although performing certain clinical tasks (e.g., lung auscultation) prevented 
some unplanned transfers from occurring. Also, when assessment instruments were used, lack 
of follow-up was observed, which didn’t improve during the intervention period.

Conver-
gence

Advance care 
planning
(ACP)

- Moderate fidelity 
was reached pro-
gressively during the 
intervention period, 
and continued to 
increase in the 
post-intervention 
period reaching a 
high degree of fidel-
ity nine months after 
INTERCARE ended.

Context
In most NHs the development and implementation of ACP was slow as time was needed to 
think and develop clear NH structures and processes needed for the implementation of ACP. 
Some NHs already had a basis or ACP in practice and INTERCARE helped NHs to strengthen 
prior practices and facilitate culture change or help NHs to further develop their needs (this was 
further supported through the COVID-19 pandemic).
One NH acknowledged that ACP as a growing theme in the heath sector helped support the 
introduction of ACP overall.
Participant responsiveness
Medical engagement for ACP varied across NHs, with ACP being challenging with external gen-
eral practitioners as opposed to having a responsible physician participating in or overlooking 
the implementation of ACP in the NH. NHs were able to demonstrate that they had a system in 
place to anticipate issues occurring during out-of-hours to better address critical situations.
Strategies to facilitate implementation
NHs developed documents to help facilitate the implementation of ACP (e.g., emergency plan).

Conver-
gence

Communication 
tool:
Stop & watch

- High fidelity was 
achieved during the 
first six months of 
implementation but 
decreased continu-
ously thereafter to 
moderate fidelity.

Context
The first NH to start with the implementation reported lacking in information and materials 
regarding the tools which slowed down their implementation at the start.
Participant responsiveness
The STOP&WATCH (S&W) tool helped nursing aides to pass on information proudly and NHs 
reported high staff buy in at the start. Effort was needed to help nursing aides to think for 
themselves and to not be afraid of using the tool (fear to commit a mistake). This tool was used 
in different ways, for handover to structure thoughts, but also extended to night teams and 
activity staff. For some NHs, S&W helped initiate a culture change and follow-up was requested. 
Although advantages were seen, some barriers were noted, such as difficulty in starting with 
this tool due to unclarity regarding its usage, misconceptions and how to handle feedback 
once a tool has been completed. Some INTERCARE nurses and physicians were uncertain as to 
how to use the STOP&WATCH tool within the nursing team, therefore the minimal requirements 
were not met.
Strategies to facilitate implementation
NHs trained champions to help introduce the S&W tool and progressively implemented 
tools on all units. Displaying the S&W tools enhanced their visibility and helped facilitate 
implementation.

Conver-
gence

Table 2  (continued) 
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the unplanned transfers kept increasing. The relation-
ship between time and unplanned transfers was different 
for varying fidelity scores, and a reduction of unplanned 
transfers over time was found for higher fidelity scores 
only. Concretely, for a fidelity score of 0.6, at start of 
the intervention, the probability of an unplanned trans-
fer was 0.5%, while it was 1% one year later. However, 
for a fidelity score of 0.9, these numbers were 0.4% and 
0.2%, respectively. ACP scores did not show an inter-
action effect, however higher scores were associated 
with lower unplanned transfers (OR = 0.24 (CI 0.13–
0.44), p = < 0.001). Likewise, lower fidelity scores for the 
STOP&WATCH tool showed higher rates in unplanned 
transfers (OR = 1.69 (CI 1.30–2.19), p = < 0.003). The 
degree of fidelity to each of the following components, 
namely, the INTERCARE nurse, ISBAR, data driven 
quality improvement, interprofessional collaboration and 
comprehensive geriatric assessment components did not 
have statistically significant relationships to unplanned 
transfers.

Qualitative results
Context, participant responsiveness, NH strategies to 
facilitate implementation and quality of delivery were 
retained as the potential moderating factors to the fidel-
ity trajectories observed in the participating NHs. Each 

moderating factor was used to explain how they played 
a part in modifying the fidelity trajectories of each of 
INTERCARE’s core components, as well as explaining 
the variability in implementation fidelity in the NHs.

Context
NHs were not uniform in their capacity to implement 
INTERCARE. Contextual factors that prepared them 
to implement INTERCARE were crucial moderators 
as these impacted the fidelity trajectories due to struc-
tures and processes which were already in place prior to 
the implementation of INTERCARE (e.g., already using 
ACP). NHs working with a responsible physician had a 
stronger structure in place to work with. This helped 
NHs adhere to the minimal requirements of the differ-
ent components (e.g., interprofessional collaboration, 
ACP), compared with NHs working with multiple gen-
eral practitioners, where more effort was needed to get 
them accustomed to internal changes these brought 
after implementation. Contextual variability existed 
between NHs working with different physician models. 
NHs with responsible NH physicians described having 
their support (e.g., during medical ward rounds) whereas 
NHs working with different physicians had to accom-
modate to their preferences which made it more chal-
lenging to develop a strong communication process for 

Core Element Fidelity Trends 
from The Quantita-
tive Findings

Moderating Factors for Fidelity from The Qualitative Findings Trian-
gula-
tion

Communication 
tool:
ISBAR

Participant responsiveness
Implementation of the ISBAR tool support decision making and NH staff attitudes toward ISBAR 
were very positive. They felt valued and able to communicate on an equal level with physicians 
with professionalism. ISBAR helped with changes in communication practices such as better 
prepared and structured phone calls between physicians and nurses. Vital signs and better doc-
umented and communicated which many physicians missed until the introduction of ISBAR. 
The utilization of ISBAR was extended to email and unit visits, so that any email correspondence 
was structured according to the ISBAR tool and contained information in a structured way and 
unit visits could be prepared in advance.
Strategies to facilitate implementation
NHs trained champions to help introduce the ISBAR tool and progressively implemented tools 
on all units.

Conver-
gence

Data driven qual-
ity improvement

- High fidelity was 
reached at six 
months after imple-
mentation of INTER-
CARE and sustained 
after INTERCARE 
ended

Participant responsiveness
NHs discussed benchmarking reports and quality improvement charts to identify areas for 
improvement. Some NHs identified specific procedures in place such as regular meetings to 
work on quality improvement.
NHs identified some challenges such as high staff turnover which made it difficult to imple-
ment assessments or consistently work on a theme, however this did not seem to affect fidelity 
to this element. Once main requirement was to use a Plan-Do-Act-Cycle to work on a theme 
in order to improve and some NHs were not able to use it or mis-used it for other issues not 
quality related.
Strategies to facilitate implementation
The NHs were supported by the study leader to better understand how to tackle quality 
management and NHs demonstrated that different channels (i.e., variety of meetings between 
different professionals) were available to discuss topics.

Conver-
gence

1In Switzerland, nursing homes are required to abide to cantonal policies and these regulate with which medical model nursing homes work with. A general 
practitioner model refers to nursing homes working with general practitioners as opposed to having a responsible physician for the nursing home.

Table 2  (continued) 
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interprofessional collaboration (e.g., some physicians 
preferred email over in-person meetings, difficulties to 
contact them).

NHs with a responsible physician had - to some extent 
– began working with aspects of core components (i.e., 
ACP) prior to implementing INTERCARE, which helped 
them further progress with the implementation of addi-
tional requirements of the INTERCARE model. Simi-
larly, working with nurses in extended roles prior to 
implementing INTERCARE facilitated adherence to the 
INTERCARE nurse component but also supported the 
adherence to the other core components, increasing the 
degree of implementation fidelity in those NHs. Further-
more, variability was seen between NHs working with 
responsible NH physicians and INTERCARE nurses with 
prior experience in an extended role, and NHs working 
with general practitioners and INTERCARE nurses with-
out prior experience. NHs in the latter category strug-
gled to achieve high fidelity to ACP as this component 

demanded more time, a level of skill and knowledge as 
well as experience and support, which was often pro-
vided by responsible physicians for the NHs managing to 
achieve high fidelity and sustain it.

In NH units with high staff turnover, difficulties to 
satisfy the minimal requirements and reach high fidel-
ity for core components were raised, as consistent 
workflow was challenging to establish (i.e., to sustain uti-
lization of STOP&WATCH and to steadily work on qual-
ity improvement).

Participant responsiveness
Participant responsiveness had a direct impact on the 
degree of implementation fidelity over time. NH staff, 
NH leadership and physicians (some initial resistance 
was perceived from external general practitioners) saw 
the need for a role which could support NH staff and 
act as a “resource person” such as the INTERCARE 
nurse. There was a perceived need for improving and 

Fig. 3  The fidelity trajectory for each core element over time and INTERCARE overall
 Legend: x axis: study time point, 1 = T0; 2 = T1; 3 = T2, 4 = T3 ; y axis: fidelity score with 0 = 0% and 100 = 100%
 Core components in green reached a high-fidelity score at T4, the one in Orange reached a high-fidelity score at 12 months but dropped and in red the 
one component which failed to achieve high fidelity. Overall fidelity to INTERCARE is represented in blue and depicts high fidelity reached at 6 months 
and sustained thereafter
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strengthening the quality of information handed over 
to various professionals, contributing to the attractive-
ness for STOP&WATCH and ISBAR tools which both 
received very positive attitudes mainly from nursing 
aides (STOP&WATCH) and from nurses and physicians 
(ISBAR), during the first six months after implemen-
tation. Unclear processes regarding the handling of 
STOP&WATCH impeded the usage affecting fidelity to 
this component [39]. ACP is an example of a component 
which requires changes at several levels (policy level, 
NH level, individual level) and requires time for NHs to 
tackle the associated requirements. Better understand-
ing of NH needs and feasibility regarding comprehensive 
geriatric assessment could help tailor the component to 
make sense for participants and improve fidelity to this 
component.

Nursing home strategies to facilitate implementation
Prior to the implementation of INTERCARE, the 
research group developed implementation strategies 

based on a prior contextual analysis to help facilitate 
and sustain the introduction of the INTERCARE model 
[11, 40] (see Supplementary file 2). While these strate-
gies targeted NH leadership teams and INTERCARE 
nurses, NHs developed their own approaches to facilitate 
the implementation of the core components in the care 
teams and among other professionals affected to help 
achieve high fidelity. Contextual issues such as high staff 
turnover were challenging for the NHs which led them to 
purposely postpone the implementation of certain core 
components and to choose to prioritize which compo-
nents to implement first to reduce burden. NHs worked 
on positively promoting INTERCARE as a whole and 
increasing visibility, encouraging INTERCARE nurses to 
be accessible on the units and making the evidence-based 
tools (STOP&WATCH, ISBAR) visible and accessible to 
all NH staff. Units identified champions to help imple-
ment the tools and other aspects of some components 
(ACP, data driven quality improvement). Other strategies 
included peer to peer support to help putting knowledge 

Fig. 4  Separate fidelity trajectories per nursing home and per INTERCARE core component (A-G).
 Jittering function was applied to increase space between the data points to help better visualize the similar NH trajectories
 Legend: x axis: study time point, 0 = T0; 1 = T1; 1 = T2, 3 = T3; y axis: fidelity score with 0 = 0% and 1.00 = 100%; High fidelity: >0.8%, Moderate fidelity: 
0.51–0.79%, Low fidelity: <0.50%
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into practice (for comprehensive geriatric assessment) 
or the development of channels to help discuss quality 
issues between different professionals.

Quality of delivery
NHs described a variety of ways to ensure the core 
components were appropriately implemented, which 
contributed to the NHs reaching high fidelity for most 
components. A collaborative approach was used to dis-
cuss the processes needed to fully implement the core 
components and identify which steps were needed. 
NHs were highly committed to implementing the core 
components of INTERCARE as intended. Some differ-
ences between NHs concerning the development of the 
INTERCARE nurse’s role based on the NHs’ vision and 
resources influenced the quality of how the interven-
tion component of the INTERCARE nurse was imple-
mented. For instance, some INTERCARE nurses were 
able to conduct training sessions whereas others were 
not due to the nurses’ perceived knowledge limits and 
lack of time required to organize and prepare such 

trainings. Unclear processes hindered the quality of how 
the STOP&WATCH tools were implemented, as tools 
were filled out, but NH staff did not know how to react 
once a tool had been filled out. This was very similar for 
comprehensive geriatric assessment, as lack of follow-
up, after an assessment was performed, weakened the 
quality of implementation and lead to it gradually being 
relinquished for most NHs. A full meta-matrix with the 
triangulation results can be found in Table 2.

Discussion
This study sought to better understand how the degree 
of implementation fidelity to a nurse-led model of care 
“INTERCARE” evolved over time and how it impacted 
the reduction of unplanned transfers. INTERCARE was 
implemented in eleven NHs following implementation 
science methods. We found that most core components 
of INTERCARE reached and sustained high fidelity 
throughout the intervention period and even extended 
post-intervention. Across the time span of the project, 
higher fidelity scores to the INTERCARE model overall 

Fig. 5  Three-dimensional representation of the fidelity score-dependent intervention effect
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lowered the risk of an unplanned hospital transfer. When 
modeled separately, higher fidelity scores to ACP and to 
ISBAR and STOP&WATCH tools were associated with a 
decrease in unplanned hospital transfers. Moreover, the 
qualitative findings helped to understand how the mod-
erating factors selected from the Conceptual Framework 
for Implementation Fidelity [30] affected the fidelity tra-
jectory over time and varied between NHs. The physician 
model, prior knowledge and practice of core components 
(context), the perceived need of the intervention element 
(participant responsiveness), the use of key persons/
champions (NH strategies to facilitate implementation) 
and commitment to the core components (quality of 
delivery), were key moderators for implementation fidel-
ity to INTERCARE.

Advance care planning (ACP)
ACP is considered as a key component of nurse-led mod-
els of care and has contributed to reducing hospitalisa-
tions in previous studies [41, 42]. For INTERCARE, the 
ACP element’s main attributes were to record residents’ 
wishes to three questions (whether they wished for a 
transfer in an acute situation, for cardio-pulmonary 
resuscitation, and for antibiotics in palliative care). Most 
NHs included in the INTERCARE study struggled to 
reach high fidelity to ACP in the first year of the inter-
vention (despite national Swiss guidelines, only two NHs 
were working with ACP prior to the start of INTER-
CARE). Specifically, INTERCARE nurses found it chal-
lenging to find the time to initiate conversations with 
residents and their relatives and to involve the resident’s 
physician in these conversations partly due to work-
ing with many different general practitioners. In other 
models working with ACP such as The Missouri Quality 
Initiative, which demonstrated a positive effect in reduc-
ing hospitalisations, interdisciplinary teams were used 
that included licensed social workers to work with the 
advanced practice registered nurses to facilitate end of 
life and goals of care discussions [41, 43]. According to 
other studies, ACP is highly relevant for NHs and con-
tributed to reducing unplanned and avoidable transfers 
[44] but uptake remains low in NHs [45]. Collingridge 
Morre and colleagues comment upon the fact that fidelity 
to palliative care interventions including ACP is under-
reported but brought to light a number of barriers and 
facilitators which could be addressed to possibly increase 
uptake and embeddedness of ACP in NHs [46]. Address-
ing high staff turnover, supporting the development of 
skills such as increasing palliative care knowledge within 
care teams and for NHs to have access to external sup-
port, can greatly enhance the success of ACP interven-
tions [46]. Our findings suggest that nurses working in 
extended roles such as INTERCARE nurses can drive 
the implementation of ACP and are well-equipped to 

conduct discussions, however implementing ACP in 
NHs requires processes and it takes time until these are 
fully embedded into daily practice. Therefore, consider-
ing implementing specifically trained staff such as social 
workers in NHs who can manage the complex nature of 
ACP could help to support the implementation of ACP 
and obtain implementation fidelity sooner.

ISBAR and STOP&WATCH tools
We found that higher fidelity to the ISBAR communica-
tion tool and STOP&WATCH tool reduced unplanned 
transfers and this is consistent with Huckfeldt et al’s find-
ings [21]. The implementation of these tools was thor-
oughly discussed with all NHs which participated in 
INTERCARE and were adapted according to their needs. 
The INTERCARE study coordinator helped guide the 
implementation of these tools through bi-weekly phone 
calls where barriers to implementation were identified 
and strategies to overcome the issues were discussed. 
Moreover, the implementation was supported through 
availability of the tools in different formats such as lami-
nated pockets cards, to help staff become acquainted 
with the tools and facilitate higher fidelity. These tools 
were also found to be highly acceptable and feasible to 
implement [39]. Despite achieving high fidelity at the 
start of the INTERCARE project, the fidelity scores for 
STOP&WATCH decreased after a year. Indeed, in its cur-
rent form, the STOP&WATCH tool was very attractive to 
NH staff, in particular nursing aides, as they could report 
resident changes in condition and were given more cred-
ibility. Nonetheless, in most NHs this tool stopped being 
used despite achieving high fidelity during the first six 
months. This was most likely because there was not a 
clear process describing nursing actions needed after the 
tool was handed over to the appropriate professional. 
This proved to be too complex to manage and could not 
be implemented successfully during the entirety of the 
INTERCARE study. This is similar to findings from the 
pilot BIRCH program where the STOP&WATCH tool 
was seldom used despite initial enthusiasm [47]. NHs 
achieved high implementation fidelity for ISBAR and 
sustained it after the intervention ended. NHs reported 
adapting the usage of the ISBAR tool and extending it to 
an email template to improve both oral and written com-
munication between nurses and physicians but written 
communication as well.

Potential moderators
The potential moderators chosen from Carrol et al’s 
framework guided the deductive thematic extraction of 
data to explain the core component’s fidelity trajectory 
[30]. This approach was used in other studies examining 
fidelity in different contexts [22, 48]. Using these modera-
tors as overarching themes is helpful to gain an overall 
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understanding of some of the mechanisms impacting 
fidelity. Further investigation as to how potential mod-
erators impact one another deserves more attention with 
specific attention to any adaptations made throughout 
the implementation. The list of potential moderators pro-
posed by Carrol et al’s framework could be extended to 
include NH specific moderators [22].

Measurement of fidelity
Very few studies conducted in NHs have measured or 
reported on the degree of fidelity of a complex interven-
tion. Thus, efficient ways of measuring fidelity in the NH 
setting are lacking [21, 23], although approaches have 
been developed and reported to guide fidelity assess-
ments, these are limited to NH behavioral interventions 
[49, 50]. There are a number of barriers to the evaluation 
of implementation fidelity which may explain why few 
NH studies measure and report fidelity. First, complex 
interventions and their components have to be clearly 
defined by the study team to be able to accurately mea-
sure fidelity [51]. Poorly defined core components lead 
to imprecise measurement of components and a lack of 
clarity regarding which are being faithfully replicated [20, 
22]. We used a pragmatic method based on the resources 
we had, as no evidence-based psychometric tools to mea-
sure fidelity have been developed, adapted and tested in a 
variety of fields [52] unlike for other implementation out-
comes (e.g., acceptability, feasibility) [53]. We did this by 
defining minimal requirements for each core component 
of the INTERCARE model and asking the INTERCARE 
nurses if the minimal requirements were fulfilled or not 
by means of a questionnaire. This method may not be 
sensitive enough to thoroughly measure implementation 
fidelity.

Fidelity can be defined and measured according to con-
cepts of “content”, “coverage”, “frequency” and “duration” 
[30] or “adherence”, “dose” and “reach”, and sometimes 
a mixture of these [17, 54]. For instance, we convened 
to measure fidelity by evaluating whether a minimal 
requirement was performed as it should, thus assessing 
only “adherence” and not measuring any of the other 
above-mentioned concepts, which could oversimplify 
how we measured fidelity, which is a consistent struggle 
for other studies as well [51]. Conducting direct obser-
vations in the NHs or asking the INTERCARE nurses 
to write a daily diary could have possibly contributed to 
strengthening the measurement of fidelity through the 
measurement of dose.

We did not measure fidelity in a way which captured 
specific adaptations to the implementation of each core 
element and thus cannot report whether small adapta-
tions occurred during the implementation phase. Some 
practical challenges to measuring fidelity have been 
described. Choosing the right unit of analysis for fidelity 

measurement is challenging in complex NH interventions 
as different components target different levels (i.e., unit 
level and individual level). Also, internal validity threats 
can jeopardize data collection as focus groups aiming 
to collect information about fidelity can become part of 
the intervention and modify participant behavior [51]. 
These challenges can complicate operationalization of 
fidelity especially when resources are limited. Although 
thresholds for fidelity to categorize high, moderate and 
low fidelity are consistent across studies, no « consensus 
» has been agreed upon to define what constitutes high, 
moderate or low fidelity and what these categories mean 
for complex interventions (e.g., what does high fidel-
ity mean for a given component?) [51]. For instance, for 
INTERCARE, some minimal requirements could have 
possibly been given higher weight compared to others 
and thus deemed more important to fulfill to reach high 
fidelity. In this study, all core components were given the 
same importance, but did not have the same number of 
minimal requirements.

Limitations
Overall our sample size was rather small with eleven NHs 
participating, which can lead to little variability between 
NHs and is a challenge in similar studies [55]. Due to time 
and resource constraints, only the INTERCARE nurses 
were asked to complete the fidelity questionnaires during 
a phone call which could have induced self-reporting bias 
and potentially recall bias [56]. We used self-reported 
data to measure the STOP&WATCH and ISBAR tool use 
as it was not feasible to measure their usage in detail at 
the facility level without the tools being in an electronic 
health record or onsite quantification of tool use.

Conclusion
Evaluation of implementation fidelity is needed to better 
understand how a complex intervention reaches clinical 
effectiveness. It helps practitioners, policymakers and 
other key stakeholders to understand if an intervention is 
being replicated as it should and to understand why com-
parable programs vary in their results. This study showed 
that high overall implementation fidelity to INTER-
CARE was necessary to reduce unplanned hospitalisa-
tions from NHs and it adds confidence that the decrease 
in unplanned transfers is attributed to INTERCARE. 
Furthermore, high implementation fidelity to ACP and 
communication tools directly contribute to decreas-
ing unplanned transfers. Exploring moderating factors 
can help understand how implementation fidelity can 
change over time and expose which aspects need further 
development or better strategies to increase implementa-
tion fidelity as well as its sustainability after the research 
intervention has ended. Length of study is important to 
reflect fidelity changes over time. Future research needs 
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to focus on more robust methods to measure and analyze 
fidelity in complex interventions conducted in NHs.

List of abbreviations
ACP	� advance care planning
CGA	� comprehensive geriatric assessment
INTERACT	� Interventions to Reduce Acute Care Transfers
INTERCARE	� Improving INTERprofessionalCARE for better resident outcomes
NH	� nursing homes
QI	� quality improvement

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-023-09146-8.

Supplementary Material 1

Supplementary Material 2

Supplementary Material 3

Supplementary Material 4

Acknowledgements
The authors would like to wholeheartedly thank the participating NHs for 
the efforts invested in the preparation, implementation, and data collection 
during the INTERCARE study, as well as the residents, their families, and 
caregivers for their time and willingness to participate in the INTERCARE study.

Author Contribution
FZ, MS conceived, designed, supervised, and obtained the funding for 
the INTERCARE study. RAG and FZ collected the data, RAG, KD, MS and 
FZ analysed and interpreted the data and are responsible for the overall 
content as guarantors. RAG drafted the manuscript. SDG, FZ, MS, KD, SDG, 
LLP, NIHW critically revised the manuscript for important intellectual content. 
The corresponding author attests that all listed authors meet authorship 
criteria and that others not meeting the criteria have been omitted. The 
corresponding author had full access to all the data in the study and had final 
responsibility for the decision to submit it for publication. All authors read and 
approved the final manuscript.

Funding
The research leading to these results has received funding from the Swiss 
National Science Foundation (SNF) as part of the National Research Program 
(NRP) 74, Project Nr. 407440_167458, Stiftung Pflegewissenschaft, grant 
number 2165 − 2017 and Ebnet Stiftung, Switzerland.
Open access funding provided by University of Basel
Open access funding provided by University of Basel

Data Availability
While the data upon which this study’s findings are based are available from 
participating NHs, restrictions apply to their availability. I.e., they were used 
under license for the current study, and are not publicly available. However, 
data directly relevant to our findings are available from the corresponding 
author upon reasonable request and with permission from the participating 
NHs.

Decarations

Ethical approval and consent to participate
INTERCARE received ethical clearance for all 11 NHs from the ethics 
committee of Northwest and Central Switzerland (Ethikkommission Nordwest- 
und Zentralschweiz EKNZ) (EKNZ 2018–00501), as NHs in Switzerland do not 
have an internal institution review board. It is registered at clinicaltrials.gov 
(NCT03590470). All methods were carried out in accordance with relevant 
guidelines and regulations. Informed consent was obtained from all subjects.

Consent for publication
Not applicable.

Competing interests
None of the authors have financial relationships with any organizations 
that might have an interest in the submitted work; no other relationships or 
activities that could appear to have influenced the submitted work.

Author details
1Institute of Nursing Science, Department Public Health, Faculty of 
Medicine, University of Basel, Bernoullistrasse 28, 4056 Basel, Switzerland
2Academic Centre for Nursing and Midwifery, Department of Public 
Health and Primary Care, KU Leuven, Leuven, Belgium
3Sinclair School of Nursing, University of Missouri, Columbia, United 
States of America
4La Source School of Nursing, HES-SO University of Applied Sciences and 
Arts Western Switzerland, Lausanne, Switzerland

Received: 3 November 2022 / Accepted: 3 February 2023

References
1.	 Graverholt B, Forsetlund L, Jamtvedt G. Reducing hospital admissions 

from nursing homes: a systematic review. BMC Health Service Research. 
2014;14(36):86–94.

2.	 Ouslander JG, Lamb G, Perloe M, Givens JH, Kluge L, Rutland T, Atherly A, 
Saliba D, Hazzard. J Am Geriatr Soc. 2010;58(4):760–1.

3.	 Muench U, Simon M, Guerbaai RA, De Pietro C, Zeller A, Kressig RW, Zuniga 
F, Group IR. Preventable hospitalizations from ambulatory care sensitive 
conditions in nursing homes: evidence from Switzerland. Int J Public Health. 
2019;64(9):1273–81.

4.	 Ouslander JG, Bonner A, Herndon L, Shutes J. The Interventions to reduce 
Acute Care transfers (INTERACT) quality improvement program: an overview 
for medical directors and primary care clinicians in long term care. J Am Med 
Dir Assoc. 2014;15(3):162–70.

5.	 Grabowski DC, O’Malley AJ, Barhydt NR. The costs and potential savings 
associated with nursing home hospitalizations. Health Aff (Millwood). 
2007;26(6):1753–61.

6.	 Ouslander JG, Lamb G, Tappen R, Herndon L, Diaz S, Roos BA, Grabowski 
DC, Bonner A. Interventions to reduce hospitalizations from nursing homes: 
evaluation of the INTERACT II collaborative quality improvement project. J 
Am Geriatr Soc. 2011;59(4):745–53.

7.	 Vogelsmeier A, Popejoy L, Canada K, Galambos C, Petroski G, Crecelius C, 
Alexander GL, Rantz M, RESULTS OF THE MISSOURI QUALITY INITIATIVE IN 
SUSTAINING CHANGES IN NURSING HOME CARE: SIX-YEAR TRENDS OF 
REDUCING HOSPITALIZATIONS OF NURSING HOME RESIDENTS. J Nutritional 
Heath Aging. 2021;25(1):5–12.

8.	 Unroe KT, Nazir A, Holtz LR, Maurer H, Miller E, Hickman SE, La Mantia MA, 
Bennett M, Arling G, Sachs GA. The optimizing patient transfers, Impact-
ing Medical Quality, andImproving symptoms:transforming Institutional 
Care approach: preliminary data from the implementation of a Centers for 
Medicare and Medicaid Services nursing facility demonstration project. J Am 
Geriatr Soc. 2015;63(1):165–9.

9.	 Ingber MJ, Feng Z, Khatutsky G, Wang JM, Bercaw LE, Zheng NT, Vadnais A, 
Coomer NM, Segelman M. Initiative to reduce avoidable hospitalizations 
among nursing facility residents shows promising results. Health Aff (Mill-
wood). 2017;36(3):441–50.

10.	 Popejoy L, Vogelsmeier A, Galambos C, Flesner M, Alexander G, Lueck-
enotte A, Lyons V, Rantz M. The APRN Role in changing nursing home 
quality: the Missouri Quality Improvement Initiative. J Nurs Care Qual. 
2017;32(3):196–201.

11.	 Zúñiga F, De Geest S, Guerbaai RA, Basinska K, Nicca D, Kressig RW, Zeller 
A, Wellens NIH, De Pietro C, Vlaeyen E, Desmedt M, Serdaly C, Simon M. 
Strengthening geriatric expertise in swiss nursing Homes: INTERCARE imple-
mentation study protocol. J Am Geriatr Soc. 2019;67(10):2145–50.

12.	 Basinska K, Guerbaai RA, Simon M, De Geest S, Serdaly NIHW, De Pietro 
C, Desmedt C, Kressig M, Nicca RW, Zeller N, Vaes A, Zúñiga A. F. (2021). A 
nurse-led care model to strengthen geriatric expertise in nursing homes: 
The development and content of the INTERCARE model. Institute of Nursing 
Science, Medicalaculty, University of Basel. Retrieved from: https://intercare.
nursing.unibas.ch/publikationen/

http://dx.doi.org/10.1186/s12913-023-09146-8
http://dx.doi.org/10.1186/s12913-023-09146-8
https://intercare.nursing.unibas.ch/publikationen/
https://intercare.nursing.unibas.ch/publikationen/


Page 16 of 17Guerbaai et al. BMC Health Services Research          (2023) 23:138 

13.	 Basinska K, Wellens NIH, Simon M, Zeller A, Kressig RW, Zúñiga F. Registered 
nurses in expanded roles improve care in nursing homes: swiss perspective 
based on the modified Delphi method. J Adv Nurs. 2021;77(2):742–54.

14.	 Zúñiga F, Guerbaai RA, De Geest S, Popejoy L, Bartakova J, Denhaerynck K, 
Trutschel D, Basinska K, Nicca N, Kressig RW, Zeller A, Wellens NIH, De Pietro C, 
Desmedt M, Serdaly C, Simon M. Positive effect of the INTERCARE nurse-led 
model on reducing nursing home transfers: a non-randomized stepped-
wedge design. J Am Geriatr Soc. 2022;70(5):1546–57.

15.	 Bartakova J, Zúñiga F, Guerbaai RA, Basinska K, Brunkert T, Simon M, Den-
haerynck K, De Geest S, Wellens NIH, Serdaly C, Kressig RW, Zeller A, Popejoy 
L, Nicca D, Desmedt M, De Pietro C. Health Economic evaluation of a nurse-
led Care Model from the nursing home perspective focusing on residents’ 
hospitalizations. BMC Geriatr. 2022;22(496):1–16.

16.	 Basinska K, Zúñiga F, Simon M, De Geest S, Guerbaai RA, Nicca D, Brunkert T. 
Implementation of a complex intervention to reduce hospitalizations from 
nursing homes: A mixed-method evaluation of implementation processes 
and outcomes.BMC Geriatrics2022;22(196).

17.	 Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, Griffey R, 
Hensley M. Outcomes for implementation research: conceptual distinctions, 
measurement challenges, and research agenda. Adm Policy Ment Health. 
2011;38(2):65–76.

18.	 Fixsen D, Naoom S, Blase K, Friedman R, Wallace F. Implementation research: 
a synthesis of the literature. Tamps, FL: University of South Florida, Louis de 
la Parte Florida Mental Health Institute, National Implementation Research 
Network; 2005.

19.	 Glasgow RE, Harden SM, Gaglio B, Rabin B, Smith ML, Porter GC, Ory MG, Esta-
brooks PA. RE-AIM planning and evaluation Framework: adapting to New Sci-
ence and Practice with a 20-Year review. Front Public Health. 2019;7(64):1–9.

20.	 Durlak JA, DuPre EP. Implementation matters: a review of research on the 
influence of implementation on program outcomes and the factors affecting 
implementation. Am J Community Psychol. 2008;41(3–4):327–50.

21.	 Huckfeldt PJ, Kane RL, Yang Z, Engstrom G, Tappen R, Rojido C, Newman D, 
Reyes B, Ouslander JG. Degree of implementation of the Interventions to 
reduce Acute Care transfers (INTERACT) Quality Improvement Program Asso-
ciated with number of hospitalizations. J Am Geriatr Soc. 2018;66(9):1830–7.

22.	 Hasson H, Blomberg S, Dunér A. Fidelity and moderating factors in complex 
interventions: a case study of a continuum of care program for frail elderly 
people in health and social care. Implement Sci. 2012;7:1–11.

23.	 Ouslander JG, Reyes B, Yang Z, Engstrom G, Tappen R, Newman D, Huckfeldt 
PJ. Nursing home performance in a trial to reduce hospitalizations: implica-
tions for future trials. J Am Geriatr Soc. 2021;69(8):2316–26.

24.	 Toles M, Colon-Emeric C, Moreton E, Frey L, Leeman J. Quality improve-
ment studies in nursing homes: a scoping review. BMC Health Serv Res. 
2021;21(803):1–15.

25.	 Hullick C, Conway J, Higgins I, Hewitt J, Dilworth S, Holliday E, Attia J. 
Emergency department transfers and hospital admissions from residen-
tial aged care facilities: a controlled pre-post design study. BMC Geriatr. 
2016;16(102):1–10.

26.	 Connolly MJ, Boyd M, Broad JB, Kerse N, Lumley T, Whitehead N, Foster S. The 
aged residential Care Healthcare utilization study (ARCHUS): a multidis-
ciplinary, cluster randomized controlled trial designed to reduce acute 
avoidable hospitalizations from long-term care facilities. J Am Med Dir Assoc. 
2015;16(1):49–55.

27.	 Boyd M, Armstrong D, Parker J, Pilcher C, Zhou L, McKenzie-Green B, Connolly 
MJ. Do gerontology nurse specialists make a difference in hospitalization of 
long-term care residents? Results of a randomized comparison trial. J Am 
Geriatr Soc. 2014;62(10):1962–7.

28.	 Giebel C, Harvey D, Akpan A, Chamberlain P. Reducing hospital admissions in 
older care home residents: a 4-year evaluation of the care home innovation 
Programme (CHIP). BMC Health Serv Res. 2020;20(94):1–7.

29.	 Creswell J, Plano Clark V. 2011. Designing and Conducting Mixed Methods 
Research.SAGE Publications.Thousand Oaks, CA.

30.	 Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual frame-
work for implementation fidelity. Implement Sci. 2007;2:40.

31.	 Perepletchikova F. Treatment Integrity and Therapeutic Change: Issues and 
Research Recommendations. Clinical Psychology: Science and Practice. 
2005;12(4):365 – 83.

32.	 Garbacz LL, Brown DM, Spee GA, Polo AJ, Budd KS. Establishing treat-
ment fidelity in evidence-based parent training programs for external-
izing disorders in children and adolescents. Clin Child Fam Psychol Rev. 
2014;17(3):230–47.

33.	 Team RC. R: a language and environment for statistical computing. Austria: R 
Foundation for Statistical Computing. Vienna; 2019.

34.	 Wickham H, François R, Henry L, Müller K. dplyr: A Grammar of Data Manipu-
lation. R package version 0.8.4. 2020.

35.	 Wickham H, Averick M, Bryan J, Chang W, D’Agostino McGowan L, François R, 
Grolemund G, Hayes A, Henry L, Hester J, Kuhn M, Lin Pedersen T, Miller E, Mil-
ton Bache S, Müller K, Ooms J, Paige Seidel D, Robinson D, Spinu V, Takahashi 
K, Vaughan D, Wilke C, Woo K, Yutani H. Welcome to the tidyverse. J Open 
Source Softw. 2019;4(43):1686.

36.	 Ritchie J, Spencer L. 1994.Qualitative Data Analysis for Applied Policy 
Research.London.

37.	 Popay J, Rogers A, Williams G. Rationale and standards for the systematic 
review of qualitative literature in health services research. Qual Health Res. 
1998;8(3):341–51.

38.	 Wendler MC. Triangulation using a meta-matrix. J Adv Nurs. 2001;34(4):521–5.
39.	 Basinska K, Zúñiga F, Simon M, De Geest S, Guerbaai RA, Nicca DB. Imple-

mentation of a complex intervention to reduce hospitalizations from nursing 
homes: a mixed-method evaluation of implementation processes and 
outcomes. BMC Geriatr. 2022;22(196):1–14.

40.	 Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, 
Proctor EK, Kirchner JE. A refined compilation of implementation strategies: 
results from the Expert Recommendations for Implementing Change (ERIC) 
project. Implement Sci. 2015;10(21):1–14.

41.	 Rantz MJ, Popejoy L, Vogelsmeier A, Galambos C, Alexander G, Flesner M, 
Crecelius C, Ge B, Petroski G. Successfully reducing hospitalizations of nursing 
home residents: results of the Missouri Quality Initiative. J Am Med Dir Assoc. 
2017;18(11):960–6.

42.	 Caplan G, Meller A, Squires B, Chan S, Willett W. Advance care planning and 
hospital in the nursing home. Age Ageing. 2006;6(35):581–5.

43.	 Galambos C, Rantz M, Popejoy L, Ge B, Petroski G. Advance directives in 
the nursing home setting: an Initiative to increase completion and reduce 
potentially avoidable hospitalizations. J Soc Work End Life Palliat Care. 
2021;17(1):19–34.

44.	 Stadler DS, Oliver BJ, Raymond JG, Routzhan GF, Flaherty EA, Stahl JE, Batsis 
JA, Bartels SJ. Reducing Avoidable Facility Transfers (RAFT): outcomes of a 
Team Model to minimize unwarranted emergency care at skilled nursing 
Facilities. J Am Med Dir Assoc. 2019;20(8):929–34.

45.	 Wendrich-van Dael A, Gilissen J, Van Humbeeck L, Deliens L, Vander Stichele 
R, Gastmans C, Van den Pivodic L. Block L. Advance care planning in nursing 
homes: new conversation and documentation tools. BMJ Support Palliat 
Care. 2021;11(3):312–7.

46.	 Collingridge Moore D, Payne S, Van den Block L, Ling J, Froggatt K. Pace. 
Strategies for the implementation of palliative care education and organiza-
tional interventions in long-term care facilities: a scoping review. Palliat Med. 
2020;34(5):558–70.

47.	 Downs M, Blighe A, Carpenter R, Feast A, Froggatt K, Gordon S, Hunter R, 
Jones L, Lago N, McCormack B, Marston L, Nurock S, Panca M, Permain H, 
Powell C, Rait G, Robinson L, Woodward-Carlton B, Wood J, Young J, Sampson 
E. A complex intervention to reduce avoidable hospital admissions in nursing 
homes: a research programme including the BHiRCH-NH pilot cluster RCT.
Programme Grants for Applied Research. Southampton (UK)2021.

48.	 Bragstad LK, Bronken BA, Sveen U, Hjelle EG, Kitzmuller G, Martinsen R, Kvigne 
KJ, Mangset M, Kirkevold M. Implementation fidelity in a complex interven-
tion promoting psychosocial well-being following stroke: an explanatory 
sequential mixed methods study. BMC Med Res Methodol. 2019;19(1):59.

49.	 Walton H, Spector A, Williamson M, Tombor I, Michie S. Developing quality 
fidelity and engagement measures for complex health interventions. Br J 
Health Psychol. 2020;25(1):39–60.

50.	 Ginsburg LR, Hoben M, Easterbrook A, Andersen E, Anderson RA, Cranley L, 
Lanham HJ, Norton PG, Weeks LE, Estabrooks CA. Examining fidelity in the 
INFORM trial: a complex team-based behavioral intervention. Implement Sci. 
2020;15(1):78.

51.	 Ginsburg LR, Hoben M, Easterbrook A, Anderson RA, Estabrooks CA, Norton 
PG. Fidelity is not easy! Challenges and guidelines for assessing fidelity in 
complex interventions. Trials. 2021;22(1):372.

52.	 Implementation Science Repository. : implementationn outcomes. https://
implementationoutcomerepository.org/implementation-outcomes. 
Accessed on 6 Oct 2022.

53.	 Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, Boynton MH, 
Halko H. Psychometric assessment of three newly developed implementa-
tion outcome measures. Implement Sci. 2017;12(108):1–12.

https://implementationoutcomerepository.org/implementation-outcomes
https://implementationoutcomerepository.org/implementation-outcomes


Page 17 of 17Guerbaai et al. BMC Health Services Research          (2023) 23:138 

54.	 Breitenstein SM, Gross D, Garvey CA, Hill C, Fogg L, Resnick B. Imple-
mentation fidelity in community-based interventions. Res Nurs Health. 
2010;33(2):164–73.

55.	 Sharkey S, Hudak S, Horn SD, Barret R, Spector W, Limcangco R. Exploratory 
Study of Nursing Home Factors Associated with Successful Implementation 
of Clinical Decision Support Tools for Pressure Ulcer Prevention. ADVANCES IN 
SKIN & WOUND CARE. 2013;26(2):83–92.

56.	 Althubaiti A. Information bias in health research: definition, pitfalls, and 
adjustment methods. J Multidiscip Healthc. 2016;9:211–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Evaluating the implementation fidelity to a successful nurse-led model (INTERCARE) which reduced nursing home unplanned hospitalisations
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Aim
	﻿Design
	﻿Conceptual framework
	﻿Description of INTERCARE
	﻿Intervention components
	﻿Implementation strategies


	﻿Quantitative phase
	﻿Data collection and procedures

	﻿Variables and measurement
	﻿Fidelity
	﻿Unplanned hospitalisations

	﻿Statistical analysis
	﻿Qualitative phase
	﻿Data analysis
	﻿Integration
	﻿Results
	﻿Quantitative results
	﻿Implementation fidelity over time
	﻿The fidelity score and time interaction effect


	﻿Qualitative results
	﻿Context
	﻿Participant responsiveness
	﻿Nursing home strategies to facilitate implementation
	﻿Quality of delivery

	﻿Discussion
	﻿Advance care planning (ACP)
	﻿ISBAR and STOP&WATCH tools
	﻿Potential moderators
	﻿Measurement of fidelity
	﻿Limitations

	﻿Conclusion
	﻿References


