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“If the process of knowing what to do and actually doing it were perfect, there would be no need for knowledge translation or implementation research”
Redle*

*Redle EE. Improving practice through implementation science and knowledge translation.
American Speech-Language-Hearing Association. 1997-2015. [http://www.asha.org/Academic/
questions/Improving-Practice-Through-Implementation-Science-and-Knowledge-Translation/].
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General introduction

IntRoDUCtIon
Applying evidence to clinical practice is seen as a requirement for the best
patient care [1]. Nurses are expected to use current evidence in their daily
practice [2] and are increasingly held accountable for the care they provide
[3]. Research-based knowledge is continually produced and provided to nurses. Yet only a small proportion of the new knowledge produced is applied in
the daily care of patients [4, 5]. Mazurek Melnyk indicated that it often takes
decades to translate evidence aimed at improving (nursing) care quality, outcomes and costs into real-world practice settings [6]. Thus, the implementation of evidence into practice is often not accomplished [7]. This exposes
nursing care recipients to the possibility of, for example, preventable falls with
accompanying consequences to care recipients’ physical and mental health
or other inconveniences.
This doctoral thesis investigates the implementation of guidelines into hospital-based nursing care. It comprises four components: guideline implementation, influencing factors, implementation strategies and a theoretical framework (the Consolidated Framework for Implementation Research CFIR) in
combination with participatory action research (PAR). The implementation of
a guideline is influenced by a diversity of factors that must be considered. To
facilitate the implementation of a guideline, particular implementation strategies are used. The selection of respective strategies offered will have an influence on the implementation of the guideline. The application of a theoretical
framework helps to identify respective influential factors in an implementation project, and this, in turn, supports the choice of adequate implementation
strategies. The PAR approach supports the implementation process. The four
components will be subsequently described in more detail.
The terms evidence, current evidence and research-based knowledge are
used interchangeably when describing the meanings of findings from rigorous
research ([8], p. 27) because there is no consensus in the international literature on the definition of evidence ([8], p. 27).
Guideline implementation
The best available scientific knowledge is frequently translated into national
or international clinical practice guidelines (CPGs). These CPGs are seen as
important aids and facilitators that can be used to instil research findings into
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daily nursing practice and, thus, facilitate the delivery of evidence-based care
[9, 10]. Evidence-based care combines the best available external evidence
from disciplined research with clinical expertise and patient preferences in a
clinical problem-solving approach ([8], p. 727; [11]).
Evidence-based CPGs summarise the current state of knowledge [9, 10] and
include systematically developed statements that can support practitioners
and patients when making decisions about appropriate health care in specific
clinical circumstances [12]. They should also include a description of whether
recommendations are clearly beneficial, harmful, or whether the benefits and
risks are uncertain, as well as information about the level of evidence that supports the recommendations [1]. Additionally, the benefits and disadvantages
of alternative care options should ideally be included [9].
The publication and dissemination of evidence-based CPGs does not ensure
their routine application in the daily nursing practice; they must be actively
implemented. Implementation signifies the application of strategies whereby
evidence-based interventions are adopted and integrated, for example, in the
case of CPGs, which are aimed at advancing the effectiveness or efficiency
of provided care or improving patient outcomes [13 - 16]. Key elements of
implementation are, according to Grol and Wensing [16]:
1. A planned process and systematic introduction of the improvement in
clinical practice. Applied strategies should be based on an analysis of
the problems, the target group and the setting to effect change.
2. Value proven innovations. These may be new or improved innovations,
procedures or organisational processes, or be different from the previously established or accepted ones.
3. Giving the change a structural place. This signifies that the introduced
change should be sustained after the respective implementation project has been completed, i.e., it is incorporated into the routine of daily
(nursing) practice.
4. The level at which a change can take place. This can be the professional practice, the functioning of organisation(s) or the structure of
healthcare. The usual aim is to improve the effectiveness or efficiency
of healthcare or result in direct improvements to patient outcomes.
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An implementation is considered to be effective when “complex interventions
are made workable and are integrated in everyday health care practice” ([17],
p. 2), i.e., in the words of Grol and Wensing [16], having a structural place. Yet,
the ‘how’ to best translate research evidence into clinical practice is, according
to Squires et al., one of the greatest challenges for health-care systems globally [18]. This also can be interpreted as reality in the practice of nursing. It is
still not clear what works when and why when implementing current evidence
into nursing practice, although numerous research studies exist on guideline
implementation in medicine. However, one has to consider that these research
results cannot simply be translated to nurses, because their practice differs
from medicine in terms of role, autonomy and cultural norms [19].
Influential factors
It is already known that a variety of factors influence an implementation
process and the subsequent use of research findings [20]. A review of the
published literature indicates that these factors can hinder or facilitate implementation processes and should be taken into consideration at both the
beginning and during an implementation process in order to adjust for these
factors [19, 21 - 24]. It is remarkable that hardly any information is available
about the nurses’ wishes, needs and requirements with respect to implementing evidence into their daily practice. In Austria, where nursing science is still a
young discipline, no information about perceived barriers or about facilitators
with regard to implementing research results into nursing practice was available. Knowing these influential factors, however, can help those implementing
such processes select suitable strategies and tailor them to a given situation
[25].
Additionally, an assessment of the available resources when designing a
change intervention is recommended, and one should recognise the time required for the successful implementation of a CPG from the beginning [26].
Yet, the time required to implement a CPG has been rarely reported.
Implementation strategies
Implementation strategies are seen as core elements in the field of implementation science [27, 28], because they constitute the ‘how to’ component
of changing healthcare and, respectively, nursing practice [28]. Therefore, the
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important goals of implementation science are to identify, develop and test
implementation strategies, which are also called interventions [27].
A broad array of implementation strategies is available to facilitate the uptake of research findings, such as evidence-based CPGs, and to help overcome barriers to their adoption in clinical settings [25, 29]. These strategies
can be categorized in various ways. A widely used taxonomy is the Effective Practice and Organization of Care Group (EPOC) taxonomy, originally
used for Cochrane reviews [25]. This taxonomy clusters strategies according
to whether these are directed toward care providers (i.e., the professionals)
or toward the organisation, and whether these are financial or regulatory interventions [30]. However, the existing knowledge about the effectiveness of
many implementation strategies and which ones are used in nursing practice
is insufficient. Studies on the implementation of evidence-based practice in
nursing care make a very small contribution to the overall evidence on effective implementation, as noted by van Achterberg and Sales [3].
Implementation strategies differ in type, range and nature. Some implementation strategies reflect a ‘top down’ and ‘bottom up’, others display a push and
pull approach and still others describe a combination of rewards and punishment to induce behaviours. Furthermore, they vary in their complexity - from
a single component strategy to a combined number of strategies, so-called
multifaceted strategies [28]. Meanwhile, multifaceted strategies that target existing barriers [31, 32] and that are tailored to meet contextual needs [33 - 35]
have been recommended. However, evidence about their effectiveness is inconsistent and needs further clarification.
the Consolidated Framework for Implementation Research (CFIR) as a
theoretical framework in combination with participatory action research
(PAR)
Consolidated Framework for Implementation Research (CFIR)
Several authors recommend to use an explicit and even robust theory when
implementing research-based knowledge into nursing practice [14, 36, 37]
as such a theory “form the foundation for rigorous research to inform implementation journeys” ([14], p. 12). The application of a theory improves the
understanding of barriers, in the design of interventions and the exploration
of intervening factors and moderators to advance the science of implemen-
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tation research [37]. Such applications also enhance the interpretability of
study findings [38]. Applying a formal theory, which is both explicit and open
to critique, as compared to applying mere common sense [24] is an additional
advantage.
The Consolidated Framework for Implementation Research (CFIR) by Damschroder et al. is just such a theoretical framework with five main domains:
intervention characteristics, outer setting, inner setting, characteristics of individuals and process. Each domain has underlying (sub-) constructs, all in
all, 39 [39]. According to a recently published paper, this framework belongs
to the group of determinant frameworks, because it specifies domains “of determinants and individual determinants, which act as barriers and enablers
(independent variables) that influence implementation outcomes (dependent variables)”. The author adds that these frameworks imply “a systems approach to implementation because they point to multiple levels of influence
and acknowledge that there are relationships within and across the levels and
different types of determinants” ([24], p. 3). Their overarching aim is to allow
the prediction of outcomes or provide an understanding and/or explanation for
influences on outcomes retrospectively [24].
The CFIR has been recommended for the assessment of the implementation context, the evaluation of the implementation process and to explain the
findings of quality improvement initiatives [39]. Yet, the CFIR itself has rarely
been tested for its comprehensiveness, applicability and usefulness in an implementation project.
Participatory action research (PAR)
Implementing evidence-based CPGs into a healthcare setting is considered a
complex endeavour. So-called ‘whole systems’ approaches like participatory
action research (PAR) have been recommended, because they take into account all facets of a healthcare setting [40] that are viewed as organic, interactive entities [36]. PAR strives for improvement in a practical situation [41].
This approach comprises five interconnected key features [22, 42], which are:
1. being focussed on the problem and context-specific,
2. executing a change intervention aimed at improvement,
3. promoting collaboration among those affected by the issue being studied,
4. including development of theory, and
17

Chapter 1
5. describing a cyclical and reiterative process, which interlinks problem
identification, planning, action and evaluation
Within each phase of the cyclical process, a critical movement between reflection and action is observed, because each phase should allow two questions
to be answered: “What should be done?” and “How should this be done?” [42].
The cyclical process is presented in Figure 1.

Figure 1 Cyclical process of participatory action research

The Consolidated Framework for Implementation Research (CFIR) and participatory action research
Nilsen point out that determinant frameworks, to which the CFIR belongs, do
not explicitly take a process perspective in implementation and provide limited
“how-to” support for carrying out a CPG implementation [24]. However, the
CFIR and the PAR seem to complement each other in that the CFIR helps users consider influential factors and the PAR approach helps them understand
how the implementation process can proceed most effectively. Thus, the facilitators as well as the barriers to the implementation of an evidence-based
CPG into nursing practice can be taken into consideration when planning the
concrete steps.

18

General introduction
Research gaps identified
While delineating the components of this doctoral thesis, four research knowledge gaps were identified and are summarised as following:
-

Gap as to nurses’ wishes, needs, requirements
Gap as to applied implementation strategies
Gap as to the effectiveness of multifaceted and tailored implementation
strategies
Gap as to the comprehensiveness, applicability and usefulness of the
CFIR in real life implementation projects

These gaps, which were identified in the introduction, provided the basis for
the project plan of this doctoral thesis. First, a survey was conducted to explore implementing factors with regard to the implementation of researchbased knowledge into daily nursing practice, and particularly to clarify nurses’ wishes, needs and requirements. In a second step, strategies that have
been applied in implementing a clinical practice guideline (CPG) into nursing
practice were identified. The results supported the development of an implementation project, in which an evidence-based guideline was implemented
into nursing care by applying multifaceted and tailored strategies. Based on
recommendations from the literature, a theoretical model (the Consolidated
Framework for Implementation Research CFIR) and a PAR approach were
chosen to guide the implementation process. The project plan of this doctoral
thesis is outlined in Figure 2.
Based on the research gaps delineated above, the subsequent aims and research questions were developed.

AIMs, REsEARCH QUEstIons AnD stRUCtURE oF tHE
DoCtoRAL tHEsIs
Aims and research questions
The general aim of this doctoral thesis was to obtain more information about
the process of implementing research-based knowledge into nursing care,
especially with regard to influential factors, strategies used to implement evidence-based CPGs into nursing practice and the theoretical framework to be
applied when implementing an evidence-based CPG into acute care nursing
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practice. The following specific objectives promoted the investigations, which
have been carried out within the framework of three research projects:
study I: to explore nurses wishes with regard to research implementation
and research utilisation, their knowledge of and attitudes about nursing research as well as perceived barriers and facilitators of the implementation and
application of research results into practice from the perspective of Austrian
nurses. The research questions were:
1. What are the nurses’ wishes, needs and requirements with regard to
research implementation and research utilisation?
2. What knowledge do nurses have about nursing research and evidencebased practice?
3. What are the nurses’ attitudes towards nursing research and research
utilisation?
4. What are the perceived barriers to and facilitators of implementing and
applying research results in practice?
5. What is the extent to which nurses who graduated between <2000 and
≥2000 differ with regard to these topics?
study II: to investigate interventions used to implement new knowledge with
regard to pressure ulcer, malnutrition, incontinence and discharge management by means of (evidence-based) guidelines into nursing practice, referring
to case examples from Austrian, German and Dutch hospitals and nursing
homes in order to get a broader insight into this matter. The research questions were:
1. What are the current range and rates of the interventions used to implement nursing guidelines in Austria, Germany and The Netherlands?
2. What differences exist among the interventions used in the three countries?
study III, part 1: to assess the effectiveness of and required time investment for multifaceted and tailored strategies when implementing an evidencebased fall-prevention guideline (Falls CPG) into nursing practice in an acute
care hospital setting. The research questions were:
1. How effective are multifaceted and tailored strategies that are used to
implement an evidence-based Falls CPG into nursing practice in an
acute care hospital setting?
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2. What is the time invested by nursing personnel when implementing this
Falls CPG?
study III, part 2: to evaluate the comprehensiveness, applicability and usefulness of the CFIR when implementing a Falls CPG into nursing practice in an
acute care hospital setting. The research questions were:
1. How comprehensive is the CFIR as a theoretical framework within a
CPG implementation project?
2. How applicable and useful is the CFIR when utilised as a theoretical
framework within a CPG implementation project?
structure of the doctoral thesis
This doctoral thesis consists of seven chapters. Chapter two provides a brief
overview of methodological aspects with regard to design, sample, setting,
data collection and analysis of the conducted studies. Chapters three to six
present the results of studies I to III (part 1 & 2) according to the four research
aims. The results of studies I to III, part 1 have already been published as
peer-reviewed articles; the results of study III, part 2 has already been submitted and is under review. The final chapter, chapter seven, includes a general
discussion that reflects on the results of all studies described.
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MEtHoDs
The following table provides an overview of the methodological issues of studies I to III with regard to study design, sample and setting, data collection procedure and analysis. Detailed information is available in chapters three to six.
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table 1 Methodological overview of studies I to III
study I

study II

topic

Nurses’ wishes, knowledge, attitudes
and perceived barriers toward implementing research findings into
practice

Implementation interventions used in
nursing homes and hospitals in Austria, Germany and The Netherlands

Design

Descriptive and exploratory crosssectional survey

Cross-sectional design, online
survey

setting

1 large Austrian university teaching
hospital (1550 beds)

Austrian, German and Dutch hospitals and nursing homes

sample

1023 graduate nurses

215 nursing homes and 118
hospitals

Data collection

Time: May 2007

Time: June/July 2008

Instrument: the modified version of
the Questionnaire on Utilisation of
Nursing Research by Parahoo [1].

Instrument: online-based questionnaire; based on modified typology
of implementation interventions of
the Cochrane EPOC* Review Group
[3, 4]

Qualitative statements from open
ended questions:
Content analysis according to Polit
and Beck [2]

Descriptive statistics and one-way
ANOVA

Data analysis

Categorised data and data from
closed-ended questions:
Descriptive statistics

*EPOC: Cochrane Effective Practice and Organisation of Care

30

Methods

study III, part 1

study III, part 2

Effectiveness of multifaceted and tailored
strategies to implement an evidence-based
fall-prevention guideline into acute care
nursing practice

Comprehensiveness, applicability and usefulness of the CFIR*** [5] in implementing a
fall-prevention guideline into nursing practice

Before and after, mixed-methods design
within a PAR** approach, applying the
CFIR*** [5]

Post-hoc appraisal of the CFIR

2 departments (ophthalmic and accident surgery department) of an Austrian university
teaching hospital

Graduate and assistant nurses (t1: n = 106; t2: n = 111; t3: n = 110)
semi-structured interviews: t1, t2, t3 - each 18 interviews

Time: autumn 2010, autumn 2011, spring
2012

Time: autumn 2010, autumn 2011, spring
2012

Instruments: (1) semi-structured interview
and group discussion guidelines, based on
the CFIR
(2) questionnaire, capturing demographic
data, knowledge, attitudes, several influencing factors and process evaluation based
on the CFIR
(3) record for total staff time invested in hours

Sources: team-meeting minutes, the main
investigator’s research diary, semi-structured
interview and questionnaire data (see data
collection study III, part 1)

Qualitative data:
Content analysis, based on the CFIR and its
supplements

Critical reflection of data sources

Quantitative data:
Descriptive analyses and appropriate tests
for comparison purposes

***PAR: participatory action research
***CFIR: Consolidated Framework for Implementation Research
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ABstRACt
Aims. To identify and describe nurses’ wishes, needs, knowledge and attitudes to nursing research, as well as perceived barriers to and facilitators of
research utilisation in nursing practice in Austria.
Background. Research results are not always used in daily nursing practice, despite their potential to improve nursing care quality. A variety of factors
impede their implementation and use. Nurses’ wishes about research utilisation have scarcely been reported. No data are available yet from an Austrian
perspective.
Design. Descriptive and exploratory cross-sectional survey.
Methods. The study was conducted in an Austrian university hospital in May
2007, including all graduate nurses (n = 1825). One thousand and twentythree nurses returned the self-reported questionnaire. Descriptive analysis
was performed initially, then group comparisons (diploma <2001, ≥2001) were
computed inferentially using the chi-square test.
Results. Nurses’ most frequently indicated wishes regarding research implementation were adequate information, structural availability and professional
support. Special points of interest were topics concerning nursing phenomena
and interventions. Nurses’ needs related to education in nursing science/research and its implementations were indicated as being predominantly of an
introductory manner. Overall, nurses’ attitudes tended to the negative. The top
three named barriers to research utilisation were lack of time (69.9%), lack
of information/knowledge (45.4%) and lack of interest (25.9%). Ten statistically significant differences were found between nurses of the two compared
diploma groups.
Conclusions. Participating nurses perceived a lack in sufficient education/
information and adequate organisational support, impeding them to use research results in daily practice.
Relevance to clinical practice. The results provide important insights into
the matter of nurses’ needs regarding the use and/or implementation of research results in practice, as well as about the promotion of positive attitudes
towards research and its utilisation. These findings are of special interest to
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nurse educators, employers and countries introducing nursing science to improve the clinical outcomes for patients.

Key words: Attitudes towards nursing research, barriers to research utilisation, cross-sectional survey, nurses’ wishes, research utilisation
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IntRoDUCtIon
According to the World Health Organisation, nurses have a pivotal role to play
in the health system to meet the set health targets [1]. The International Council of Nurses claims that the nurse assumes the major role in determining and
implementing acceptable standards of clinical nursing practice [2]. Therefore,
nurses need to be able to demonstrate evidence to underpin practice [3] and
show that their practice is effective, efficient and worthwhile [4]. The pressure
on nurses of all levels to use research findings in daily nursing practice as a
base for decision-making is rising [5], and patients are entitled to receive high
quality care based on up-to-date scientific evidence [6]. Despite the availability
of increasingly research-based information with the potential to improve nursing care quality in several fields of nursing [7, 8], nurses often fail to incorporate current research findings in their practices [9]. Van Achterberg et al. point
out that the implementation of evidence in practice is often not accomplished
[10]. Thus, one can still spot a considerable gap between what is known in
the research evidence and what happens in practice, although considerable
efforts have been made to increase the delivery of scientific evidence-based
care [11 - 14]. Scientific evidence indicates that about 30 - 40% of patients do
not receive medical care conforming to existent scientific evidence and that
about 20 - 30% of the provided medical care is not needed or is even potentially harmful [15]. According to Wallin, it can be assumed that we will have a
similar situation in nursing care [16]. This exposes individuals to the possibility
of, for example, needless pain or other inconveniences.
For research-based practice to become widespread in reality and research
results to be implemented and adapted in daily practice, the first necessary
step would be a comprehensive appraisal and assessment of the current situation. The gained information makes it possible to identify problematic issues
on individual as well as institutional levels and to initiate necessary changes.
To enhance clinical effectiveness, additional aspects - for example nurses’
needs, requirements and wishes regarding research utilisation - have to be
considered to find solutions and to develop appropriate strategies that maintain supportive factors and/or eliminate unsupportive ones [17]. The identification of barriers alone is not a sufficient means of change.
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BACKGRoUnD
Research utilisation
Nursing research can offer solutions to and/or insights into clinical practice
and related fields with the purpose of enhancing the well-being of its patients,
provided it is indeed used [18]. Research utilisation itself is, according to Estabrooks, a general concept that reflects three distinct yet correlated concepts:
instrumental, conceptual and symbolic research utilisation [19]. Although research utilisation is complex, Estabrooks concluded from her study that it can
be measured by means of relatively simple and global questions. With a simple question, for example about the use of research, nurses are specifically
asked about the use of any kind of research. The answers may comprise
research utilisation in a general sense or in the sense of its reflecting concepts
[19]. Various studies [18, 20 - 23] indicate that a core group ranging from almost 10 - 42% of nurses never or seldom use research in practice. Milner et
al. found in their study that clinical nurse educators use research in all four
above-mentioned forms of research utilisation more often than managers and
staff nurses [24]. For this study, ‘research utilisation’ was defined as the use
of any kind of research.
nurses’ wishes/needs/requirements regarding research utilisation
To date, there are only scarce data reporting on nurses’ wishes, needs and
requirements about research utilisation. The evidence informs us about training needs in research to improve initial nurse education [20], about further
educational needs [22] or about self-perceived needs for ‘research skills’ of
trained nurses to organise specific workshops [25]. Furthermore, it claims the
necessity of good support services for nurses to promote research [26] or the
current level of need for research information and whether participants’ needs
were being met [27]. Required assistance for research utilisation was investigated by Tsai [28]. One study focused on organisational needs regarding a
special information package [29]. Retsas investigated what nurses believed
would help them to use research in their practice [30]. No study including
open-ended questions for nurses to answer freely has explored their wishes/
needs/requirements regarding nursing research and research utilisation to
date. There exists, however, an extensive literature regarding the following
issues.
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Knowledge, attitudes, barriers and facilitators
There is a vast amount of evidence on nurses’ knowledge of and attitudes
towards research as well as barriers to and facilitators of research utilisation.
The literature shows, for example, that nurses’ research-related knowledge
and education is rarely sufficient for using research findings in daily practice
[31 - 34] and that only a minority of nurses read research articles on a regular
basis [3, 30, 35]. The key is a positive attitude for using and implementing
research in daily practice [36], and recent years have shown a change of
nurses’ attitudes in a favourable direction [3]. Numerous individual and organisational aspects including social, cultural, political and economic environments and patients’ opinions as well as attributes of the respective innovation
and its communication constitute serious barriers [37 - 41]. Research also
shows that nurses experience similar barriers to using research regardless of
their individual roles, countries or the times when the studies were conducted
[8, 17, 42]. Responses to questions on barriers and facilitators are found to
be highly consistent [35]. According to the review published by Cheater et al.
further research to identify and address barriers to change is necessary and
decisions about tailored interventions should be based, among others, on that
knowledge [43]. Until now, no such data are available for Austria.
Context in Austria
In Austria, nursing science as a discipline is still in its infancy. The first attempts to bring nursing to third level status were made in the 1980s, resulting in a few university-based, yet not regularly offered courses. A diploma in
nursing was required for admission. Between 2004 and 2007, the first three
university programmes in nursing science according to the Bologna Declaration were started. The first official PhD programmes are targeted for 2010.
These facts indicate that, in Austria, nursing research has been fairly nonexistent until recently [44]. The great majority of nurses are still trained in traditional, hospital-based nursing schools. Since 2001, however, nursing education programmes have followed new legal regulations directing that nursing
research and nursing science be included in nursing curricula [45]; in total,
nurses receive 80 lessons in a three-year diploma course. Additionally, the
Austrian government is committed to providing citizens with health care based
on the ‘acknowledged state of scientific knowledge and experience’ ([46], §3).
In view of these circumstances together with evolving challenges like demographic changes that also affect the Austrian health system, it is expected that
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the current delivery of nursing care in the Austrian practice setting is undergoing a paradigm shift towards scientific evidence-based practice.
In such a situation, it might be advisable to investigate the aforementioned
factors and to capture the current situation in Austria as the bulk of published
research studies in this field originate in North America, the United Kingdom
and the Nordic countries of Europe [6].The application of these research results to Austrian nursing practice must, however, be performed with caution.
This is because of the differences between countries - for example in education-related aspects - as well as differences in Austria itself. A research-based
description of the above-named factors also yields information on whether
there are already apparent differences between nurses having graduated before (<) 2001 or in 2001 or later (≥), i.e. whether they graduated under the
previous or new curriculum.
Research aims
This study aims to identify and describe:
-

nurses’ wishes, needs and requirements regarding research implementation and research utilisation,
nurses’ knowledge regarding nursing research and evidence-based
practice,
nurses’ attitudes towards nursing research and research utilisation,
perceived barriers to and facilitators of implementing and using research results in practice and
the extent to which nurses who graduated between <2001 and ≥2001
differ regarding these topics.

MEtHoDs
study design
A descriptive and exploratory cross-sectional survey was carried out in a large
university hospital (1550 beds) in the south-eastern part of Austria.
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Ethical approval
Ethical approval was obtained from the university’s Research Ethics Committee. Consent to participate in the survey was assumed on the basis of a
returned and completed questionnaire.
sampling and data collection
The entire population of clinical and head nurses (n = 1825) was invited to
participate. The hospital setting itself was chosen by convenience. The final
sample consisted of 1023 nurses (response rate 56%). The eligibility criteria
were being a graduate nurse and having a good command of German. Nurse
auxiliaries were not included.
Instrument
A modified version of the Questionnaire on Utilisation of Nursing Research by
Parahoo [18] was used. Permission to use the questionnaire was obtained
from the author. This instrument had been developed to find out how the workforce perceives research utilisation, in particular, its barriers and facilitators
and to learn more about nurses’ research activities, research utilisation and
their attitudes towards research as a first step towards evidence-based practice. The different sections of the questionnaire had been psychometrically
tested to various extents: face validity was assumed for the attitude scale;
content validity for the questionnaire as a whole, including its education-related items, the attitude scale; and the Barriers Scale (developed by Funk et al.
[47]) was established by means of a panel of three experts with research experience. Wording was checked by piloting the questionnaire with 20 nurses
[18].
For this study, the original questionnaire was translated into German by CL,
together with experts of a local evidence-based nursing group. To guarantee
equivalence in terms of what the instrument is measuring [48], the questionnaire was also modified by CL to be compatible with the Austrian context:
-

In the two education-related scales sections, the item ‘Writing a research proposal’ was removed as this had not been included in nurses’
basic training. Instead, three additional items regarding basic statistics,
reading scientific articles written in English and evidence-based nursing
practice were included.
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-

-

One item was added to the attitude scale, asking whether superiors
in the field of nursing supported the utilisation of research results in
practice.
Closs and Bryar criticised the Barriers Scale for not providing the maximum information when used in another cultural environment and/or for
monitoring changes in nursing practice [49]. Therefore, only the openended questions of the Barriers Scale regarding perceived obstacles
and facilitators remained in the questionnaire for this study.

It was decided to formulate open-ended questions to let nurses share their
own thoughts and ideas regarding the topics of utmost interest and to avoid
suggestive questions. Experts of the evidence-based nursing group attested
face validity to the questionnaire that finally comprised seven open-ended and
14 closed-ended questions:
-

Demographic details: age, gender, year of diploma (<2001 and ≥2001)
Three questions related to nurses’ reported extent of research utilisation
- Closed- and open-ended questions about nurses’ needs/requirements
and wishes regarding nursing science, nursing research and the implementation of research results
- An education-related section with two scales: one, on the extent of research education in basic training (10 items), scored on a Likert-type
scale from 1 (to no extent) - 4 (to a great extent) and second, a dichotomous-type scale asking nurses whether they would recommend the
inclusion of the same 10 items in an introductory or advanced manner
during their basic education
- Nurses’ attitudes regarding nursing research: 12 self-descriptive statements, scored using a five point Likert scale from 1 (strongly agree) - 5
(strongly disagree)
- Perceived barriers and facilitators to implementing research results including the opportunity to write comments.
In this study, internal consistencies by Cronbach’s alpha of the four included
subscales were 0.71 (attitude scale), 0.86 (research preparation in basic training scale), 0.79 (basic education training needs scale) and 0.69 (further training needs scale).
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Pilot study
A pilot study was undertaken to ensure the comprehensibility and understandability of the translated and modified version of the questionnaire. Nurses
(n = 54) from another hospital indicated no problems as to wording and content structure.
Procedure
Permission to address the nurses was obtained from the hospital’s Director
of Nursing. Data were collected during a three-week period in May 2007. Beforehand, nurses had been informed about the purpose and potential benefits of the proposed study, the researchers’ intention as to dissemination of
the results and the procedure of data collection and returning of the questionnaires. This information was given during two oral presentations in the
hospital setting and through flyers. A sufficient number of self-administered
questionnaires, envelopes and a large, addressed collection envelope were
then distributed to all nursing units and departments via internal mail. In an
accompanying letter, head nurses were asked to grant nurses the time to
complete the questionnaires. It was stressed that participation was entirely
voluntary. At the end of the stated period the return-envelopes were collected
by assistants. No reminder was sent.
Data analysis
The obtained data were analysed in two steps. First, content analysis was
used to analyse the qualitative statements to open-ended questions for the
emergence of patterns and themes [50]. To ensure credibility of the qualitative
data, they were categorised together with experts in the field. In only 0.2%
of the given answers, no agreement could be reached. In these cases, HEB
determined the categorisation of the answer in question.
The categorised data and all data from the closed-ended questions were then
entered into SPSS (version 15.0; SPSS Inc., Chicago, IL, USA). Descriptive statistics with frequencies and percentages as well as χ2-tests to identify
group differences (graduation <2001 or ≥2001) were performed. To avoid significance by chance, a p-level of ≤ 0.0005 was established according to the
Bonferroni correction by dividing α = 0.05 by the number of tests (n = 98).
Missing values were not substituted; therefore, the total number n varies for
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the different items, and percentages were calculated only for the sum of the
answers to the specific question.

REsULts
Participants
Demographic characteristics are presented in Table 1. Age ranged between
< 20 and 60. As only two participants were < 20 years, they were added to the
20- to 30-year-group for analysis purposes. There is no significant difference
in the gender distribution of the two diploma groups (<2001 = 6.9%, ≥2001 =
8.6%, χ2 = 0.894, d.f. = 1, p = 0.344).
table 1 Nurses’ characteristics
nurses’ characteristics

%

Age range (n = 1017)
<20-30

35.7

31-40

23.4

41-50

26.3

51-60

14.7

Gender (n = 1021)
female
male

92.6
7.4

Year of diploma (n = 1019)
<2001

71.3

≥2001

28.7

Research utilisation
The majority (77.4%) of the 991 responding nurses stated that they had never/
seldom consciously used research results in past years, whereas 4.5% used
them frequently/all the time.
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nurses’ wishes, needs and requirements regarding research
implementation
Wishes regarding research implementation
Three hundred and fifty-six nurses (34.8%) recorded 513 wishes regarding
the implementation of research results. The most frequently reported aspects
were:
-

‘adequate information’, e.g. good introduction of the innovation or of the
value/significance of nursing science (39.6%),
- ‘structural availability’, e.g. time for implementation, more staff, or provision of necessary means/material (25.3%),
- ‘professional support’, e.g. regarding the implementation of research
results (16.9%) and
- ‘feasibility/practicability of the results for daily practice’ (14.6%).
Wishes regarding further training by employer and willingness to participate
More than half of the nurses (60.4%, n = 960) documented their willingness
to participate in further training regarding nursing research and nursing science, and 68.6% (n = 945) stated that further training should be offered by
the employer.
Requested topics for further training
Of the 942 participants, 1.2% stated having sufficient knowledge. The five
most frequently reported topics to a closed-ended question include the contribution of nursing research to daily practice, implementation of research results into practice, basic principles of nursing research, the use of libraries
and databases and the consideration of research-based information (Table 2).
There is a marked difference in the diploma groups’ answers regarding basic
principles of nursing research (<2001: 47.0%, n = 670; ≥2001: 24.4%, n = 270;
χ2 = 40.673, d.f. = 1, p = 1.799E-10).
By means of an open-ended question, nurses were asked to indicate topics
of particular interest. The nurses (n = 540) showed great interest in researchbased information as to ‘nursing phenomena’ (42.4%) like pressure ulcer, fall
or communication and regarding ‘nursing interventions’ (36.7%) like wound
management, mobilisation or feeding. Further, frequently recorded topics
were ‘nursing-related phenomena’ (29.3%) like dementia, aspects of hygiene
or psychosocial aspects, ‘not clearly specified interventions’ (20.2%) like
47
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30.0

42.4

10.2

20.1

22.7

Consideration of researchbased information

Implementing research
results in practice

Basic principles of statistics

Basic principles regarding
reading English scientific
articles

Evidence-based nursing
practice
-

56.3

73.4

86.8

41.4

52.8

61.4

48.8

73.2

61.3

58.5

-

43.7

26.6

13.2

58.5

47.2

35.9

51.2

26.8

38.7

41.5

*Chi-square value was generated with two-tailed significance at ≤ 0.0005.

1.5

38.1

19.0

23.4

Participation in research
project

Use of libraries/data bases

40.4

Basic principles of nursing
research

Evaluating/critiquing research results

54.1

Other

n

59.0 (602)
-

-

71.8 (593)

88.8 (589)

43.2 (622)

54.5 (607)

66.1 (398)

51.5 (621)

73.5 (603)

64.4 (644)

61.4 (634)

878

870

865

903

883

878

902

881

925

919

-

50.0 (274)

76.7 (275)

82.5 (274)

38.0 (279)

48.9 (274)

60.2 (165)

42.7 (279)

72.5 (276)

54.1 (279)

51.9 (283)

≥2001
% (n)

-

6.154

2.299

6.500

2.189

2.397

2.848

6.072

0.097

8.740

7.139

χ2*

-

1

1

1

1

1

1

1

1

1

1

d.f.

-

0.013

0.129

0.011

0.139

0.122

0.091

0.014

0.756

0.003

0.008

p

<2001
% (n)

Contribution of research to
practice

Items

Introductory
training
(%)

n = 942
(%)

Detailed
training
(%)

Diploma group differences – basic education needs
for introductory training

Basic education needs

Further
training needs

table 2 Basic education and further training needs
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coping with diagnoses, risk management or dealing with patients’ relatives
and ‘prophylaxis/prevention’ (9.6%) like prevention of fall, pressure ulcers or
pneumonia.
Research-related needs in basic education
Overall, the surveyed nurses indicated their education needs being predominantly of an introductory manner (Table 2). However, approximately 50% of
the participants mentioned needs for detailed training as to the following topics: implementation of research results, use of libraries and data bases and
consideration of research-based information for daily practice. There is no
significant difference between the two diploma groups (Table 2).
Knowledge
Participants were asked about research relevant aspects in basic education,
participation in further education and about reading research articles. A total of
32.8% (n = 983) of them answered that research relevant aspects had indeed
been included in their basic education. Topics and group differences are listed
in Table 3. However, a substantial part of the survey participants reported that
the following topics had not been included in their basic education:
-

basic principles to read English scientific articles/reports (47.8%),
participation in a small-scale research project (35.5%),
evidence-based nursing practice (25.7%),
basic principles of statistics (25.6%),
implementation of research results in daily practice (20.1%) and
use of libraries and databases (19.3%).

Approximately one-third (33.8%) of the surveyed nurses (n = 1014) documented having participated in further education in nursing science, nursing
research and evidence-based practice. However, significantly more nurses of
the diploma group <2001 (χ2 = 12.819, d.f. = 1, p = 0.0003) attended courses
on evidence-based practice. A great majority of nurses (82.7%, n = 1002)
reported having read research articles less than once a month, without major
group differences. Five per cent of the mentioned journals were peer reviewed
ones.
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27.7
73.6
55.7
55.2
69.8
73.5
64.4
80.9
67.5

Basic principles of nursing research

Participation in research project

Use of libraries/data bases

Evaluating/critiquing research results

Consideration of research-based
information

Implementing research results in
practice

Basic principles of statistics

Basic principles regarding reading English scientific articles

Evidence-based nursing practice

32.4

19.1

35.6

26.5

30.1

44.7

44.3

26.5

72.2

46.3

Moderate/
great extent
(%)

*Chi-square value was generated with two-tailed significance at ≤ 0.0005.

53.7

Contribution of research to practice

Items

no/little
extent
(%)

table 3 Extent of research preparation in basic education

311

314

312

313

312

315

316

310

317

315

n

84.4 (86)

91.4 (95)

80.4 (82)

78.8 (82)

81.7 (85)

76.9 (80)

64.1 (68)

79.5 (81)

52.9 (56)

75.7 (81)

<2001
% (n)

59.3 (124)

75.7 (159)

56.7 (119)

70.8 (148)

64.0 (133)

44.5 (94)

51.4 (108)

70.7 (147)

15.2 (32)

42.3 (88)

≥2001
% (n)

19.511

10.996

16.861

2.300

10.422

29.528

4.621

2.686

49.910

31.684

χ2*

1

1

1

1

1

1

1

1

1

1

d.f.

Diploma group differences – no/little extent

1.000E-05

0.001

4.022E-05

0.129

0.001

5.512E-08

0.032

0.101

1.609E-12

1.814E-08

p
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Attitudes
The answer options of the attitude scale were merged into strongly agree/
agree and disagree/strongly disagree (Table 4). More than 50% of the participants considered nursing research and research utilisation as an advantageous aspect in nursing care, valuable to nurses and neither irrelevant to the
real day-to-day work nor only relevant to nursing education - with a significantly higher percentage of nurses of the ≥2001 diploma group in favour of
the two latter items. However, nearly 50% of the nurses disagreed that nursing should become a research-based profession. More than 50%, especially
nurses of the <2001 diploma group, stated that lack of time made it difficult
to actively read about or to implement research results and that the majority
of nurses was not informed about research results. More than 60% stated
that research experience should not be taken into account in promotion to
senior posts. To obtain a general impression on nurses’ attitudes, the total
scale mean was calculated after all negative statements were reversed so
that lower scores express a more positive attitude. It averaged 3.10 (SD 0.57,
n = 900) for all nurses and 3.14 (SD 0.58, n = 620, <2001) and 3.00 (SD 0.53,
n = 276, ≥2001) for the two diploma groups, respectively.
Perceived barriers
Six hundred and thirty-four participants (62%) cited a total of 1453 perceived
barriers to implementing research results. The three main barriers to using
research results are lack of time, lack of information/knowledge, for example
on statistics, English or how to search for/obtain/criticise research reports,
as well as lack of interest. These were also the three most frequently stated
perceived barriers in both diploma groups. There are no significant differences
between the two groups. The one group difference regarding lack of interest is
not statistically significant (<2001: 22.1%, n = 430; ≥2001: 34%, n = 203; χ2 =
10.168, d.f. = 1, p = 0.001). Table 5 lists the top 10 perceived barriers.
Facilitators
Four hundred and thirteen respondents (40.3%) put forward what they perceived as key facilitators and subsequently cited a total of 752 facilitators. The
three main ones (Table 5) are adequate information (e.g. gaining more knowledge through further training or easily readable research literature/instructions), sufficient time and access to information. These are also the three most
frequently stated facilitators in both diploma groups, albeit in differing orders.
51

52
49.2
44.6

35.8

51.7

57.4

52.7

55.8

Nursing should become a
research-based profession

Nurses are too busy
delivering care to spend
time reading professional
journals

Research often leads to
real practical advances in
nursing care

Research expertise is of
value to the nurse in clinical
practice

Nurses rarely use research
findings in practice

17.7

22.2

17.0

25.0

42.8

Research activities are
taken into account in promotion to senior posts

55.1

32.2

disagree/
strongly
disagree
(%)

Research is not relevant to
the real day-to-day work in
nursing

Items*

strongly
agree/
agree
(%)

981

989

985

987

976

975

981

n

table 4 Attitudes as to nursing research and research utilisation

56.1 (387)

51.7 (362)

54.8 (380)

54.8 (380)

37.6 (258)

45.8 (313)

35.8 (246)

18.4 (127)

23.3 (163)

19.0 (132)

42.9 (297)

47.6 (327)

24.2 (165)

50.0 (344)

55.1 (158)

54.7 (158)

63.8 (183)

44.1 (128)

31.6 (90)

35.8 (103)

23.5 (68)

strongly
agree/
agree

strongly
agree/
agree

disagree/
strongly
disagree

≥2001% (n)

<2001% (n)

Diploma group differences

16.0 (46)

19.0 (55)

12.2 (35)

48.6 (141)

53.0 (151)

27.1 (78)

67.5 (195)

disagree/
strongly
disagree

1.577

2.156

8.805

19.266

3.243

8.694

25.145

χ2**

2

2

2

2

2

2

2

d.f.

0.455

0.340

0.012

6.555E-05

0.198

0.013

3.466E-06

p
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30.5

14.7

54.8

38.6

Research is only relevant
to nursing education, not to
nursing practice

Most nurses are informed
about research results

Nurses are too busy delivering care to incorporate
research findings into dayto-day nursing practice

Nursing superiors support
the implementation and
use of research results into
practice

32.3

30.4

66.5

53.7

15.9

973

981

986

979

970

40.6 (277)

55.9 (385)

15.6 (108)

34.0 (234)

64.7 (439)

*‘I do not know’-responses are not shown.
**Chi-square value was generated with two-tailed significance at ≤ 0.0005.

61.6

Research experience
should not be taken into
account in promotion to
senior posts

30.2 (206)

29.0 (200)

65.4 (453)

49.9 (343)

15.6 (106)

33.9 (97)

52.1 (150)

11.8 (34)

21.3 (61)

54.4 (156)

37.8 (108)

34.0 (98)

70.2 (203)

63.4 (182)

16.7 (48)

5.961

2.399

2.904

17.891

11.207

2

2

2

2

2

0.051

0.301

0.234

0.0001

0.004
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table 5 Top 10 perceived barriers and facilitators
Barriers

n = 634 (%)

Facilitators

n = 413 (%)

Lack of time

69.9

Adequate information

49.2

Lack of information/ knowledge

45.4

Sufficient time

19.9

Lack of interest

25.9

Access to information

18.6

Human resources

19.1

Structural availability

14.8

No access to results

14.5

Human resources

14.0

Structural availability*

14.4

Team

13.3

Hierarchy

6.2

Interest

11.9

Insufficient flow of information

4.9

Contact person

9.7

Team

4.6

Flow of information

7.7

Rooms/equipment

4.4

Seniors/superiors

7.3

* Structural availability: e.g. monthly/regular information via internet, opportunity of further training, in-house committees for research implementation, equitable responsibility assignment.

DIsCUssIon
The majority and far more nurses than in other published studies [18, 20 - 21]
stated seldom or never having used research results in their practice during
the past years. These findings show that nursing science in Austria is still in its
infancy in development and emphasise the necessity to overcome this grave
underutilisation.
According to Brown et al., the application of a research-based needs assessment creates an evidence-based foundation for organisational strategic planning [34]. This has rarely been focused on. This study shows that ‘adequate
information’ and a supportive surrounding were among the most frequently
highlighted wishes regarding research implementation, something which is
supported by existing evidence [20, 22, 30]. In contrast to the basic education needs described by Parahoo [20], nurses of both diploma groups in this
study predominantly indicated introductory training needs. Additionally, they
requested further training on basic aspects of research and ways to implement it in daily practice. It is remarkable that many nurses proclaimed their
willingness for further training about nursing research/science. Apparently,
even a considerable number of nurses trained under the new legal regulation (≥2001 diploma group) have insufficient research knowledge. The reason
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for the group difference regarding the requested further training topic ‘basic
principles of nursing research’ might lie in the fact that it was already part of
the basic education curriculum in the ≥2001 diploma group. It is also noteworthy that nurses, independently of their diploma year, showed great interest in
research-based information regarding a variety of nursing phenomena and
interventions to improve their daily practice. All in all, these results reflect and
confirm some of the very early developmental stages of nursing science in
Austria.
Until now, education in nursing research (evidence-based practice) and implementation - may it be in basic and/or further education - is marginal as a
whole and taught even to a lower extent than described by Parahoo on the
subject of pre-Project 2000 nurses [20]. The one difference between the two
diploma groups as to participation in evidence-based practice courses might
be explained by the fact that meanwhile a higher number of experienced nurses understand the necessity for evidence-based practice in their daily work.
However, to become knowledgeable, i.e. to understand, to find meaning and
to be able to transform, they need experience [51]. One possibility to gain experience in nursing research is through interaction in classes in basic and/or
further education. It can be assumed that, currently, in many places, nursing
students are taught these topics by teachers who know little more than those
they teach. Reading research articles is another way to share experiences
and to gain knowledge. It is notable that in contrast to the literature [3, 30],
less than one-fifth of participants read a journal on a monthly basis. It is thus
questionable whether trained nurses in Austria can already fulfil the requirements stated in the legal regulations for their profession. According to Luker,
“the ability to provide high-quality care to service users is to a great extent dependent on the availability of a well-educated and clinically competent nursing
workforce” ([52], p. 526). She continues that this workforce, in turn, is dependent on its members being able to access to and use up-to-date knowledge
[52]. The results of this study show a lack of these abilities. A comparison of
the already discussed research needs and the reported shortfall in research
preparation demonstrates that they reflect each other.
In general and in both the diploma groups, our findings demonstrate a slightly
unfavourable tendency of attitudes towards nursing research and research
utilisation, thus contradicting previous results [3]. However, there seems to
be one inconsistency. On the one hand, nurses are aware of the significance
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and value of research (expertise) for their daily practice, especially the ≥2001
diploma group. On the other hand, a majority of nurses from both diploma
groups disagree that nursing should become a research-based profession.
This might be explained by a realisation of the necessity for change together with the current lack of experience/knowledge regarding nursing science,
nursing research and implementation of research results, all of which might
be perceived as a threat to the existing, yet well-known system. Luker already
mentioned that the nursing profession as a whole seems to be ambivalent
about the contribution of research and of its researchers. She further argues
that the workforce is mainly action focused and therefore, an anti-intellectual
culture still seems to persist [52]. This also might be the reason for nurses’
belief that research experience should not be taken into account in promotion
to senior posts, as many participating nurses do not have further education
as to research/nursing science and its implementation-related topics. Consequently, they might fear being excluded from promotion.
Overall, this research project confirmed that time and lack of information/
knowledge are top barriers [22, 26, 53]. However, ‘lack of interest’ as a top
barrier is inconsistent with the international literature [35, 53 - 54]. In the present study, the difference between the nurses of both diploma groups is remarkable. Until now, the nursing profession in Austria has been predominantly
task oriented, and a substantial share of nurses of the ≥2001 diploma group
who are still at the beginning of their nursing career might cling to this orientation. The nurses of the <2001 diploma group, however, have gained enough
experience to realise the necessity for change. The identified facilitators correspond to those in the literature [3, 17, 22, 34, 55 - 56] and are a reflection of
the named barriers as well. Interestingly, the majority of cited facilitators concern organisational aspects as well as communication of results. ‘Interest’ as
an individual or personal facilitator is less important than within the reported
barriers. This highlights the necessity of a supportive culture/environment to
foster the use of research findings in daily practice. With the exception of topics for basic education, nurses of both diploma groups do not differ substantially in the focal aspects of this survey, and it seems that legal regulations are
a necessary, albeit not sufficient means for change. Considering the results of
this study, the novelty of the discipline of nursing science in Austria must be
kept in mind as a partial explanation.
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Limitations
For interpretation purposes, the response rate (56%) was concededly low,
although still in a reasonable range for a survey [50]. It compared favourably with numerous studies using similar methods (e.g. 33.3% [32], 44.6%
[49], 52.6% [35], 72.6% [57]). Also, data were collected at only one hospital
and may not apply to similar settings elsewhere. Parahoo points out that the
extent of biases of convenience samples is considerably reduced when large
samples are recruited [20], which is the case in this survey. Compared with
Statistik Austria ([58], p.416), the proportion of participating male graduate
nurses was drastically lower (13% and 7.4%, respectively). The proportion of
our sample, however, matches hospital data for 2007: 7.9% (information from
the management of the hospital). In Austria, nursing is still a mainly female
profession. Another limitation relates to missing data, which resulted in varying response rates to each question/item. Missing data were highest in openended questions regarding wishes/needs/requirements (65.2%) and possible
facilitators (59.6%) to using/implementing research results. This might indicate that the majority of nurses had seldom been faced with this topic before
the present survey and that it was difficult for them to think of and express
facilitators, wishes or needs/requirements. Although the questionnaire was piloted for its understandability, we do not know how individual respondents defined research and research use. For receiving a general impression of overall
research utilisation, the nurses’ personal interpretation might be sufficient.

ConCLUsIon
Based on the results of this study, the majority of nurses are obviously not sufficiently prepared for clinical role expectations according to legal regulations
[45 - 46] and internationally expected profiles of the profession [2]. A considerably large group of nursing staff do not use consciously research results in
daily practice, and we can assume that the requirements to provide best possible care at the lowest possible cost in an environment of limited resources
[59] are rarely met. This has serious implications on the quality of care and
may expose individuals to, for example, the danger of needless suffering and
inconveniences. With this survey, we have gained a first-hand impression on
what nurses need if research-based practice is to become a reality in Austria. Nurses need adequate, research-based information on topics concerning
daily practice, together with a supportive organisational structure and knowl-
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edge of research and its implementation-related aspects. This might help to
overcome a variety of perceived barriers, of which the top three relate to organisational and personal aspects.

RELEVAnCE to CLInICAL PRACtICE
The results have clear implications for nurse educators in basic and in further
education as well as for nurse managers, especially those working in health
care institutions in countries where nursing science is in its infancy. It provides
them with valuable insights regarding the needs nurses suggested for basic
as well as for further training. Additionally, they are provided with information about requirements in the clinical setting to foster the implementation
of research results into practice to improve patient care. As to basic nursing
education in Austria, it can be confirmed that there is a necessity to reconsider
current nursing curricula.
Furthermore, the results show the necessity to foster existing positive nurses’
attitudes and to deal with the assessed unfavourable ones. Based on this assessment, concerted and tailored interventions can be planned and realised
in the investigated health institution, as it helps management to understand
the ability of clinical nurses to implement research-based practice in the clinical practice environment. This allows prior inhibiting conditions to be reduced
or eliminated and supports those that facilitate the implementation of research
results. The willingness to participate in further training, preferably offered by
employers, is a valuable resource for interventions regarding the implementation of research results. Furthermore, the results provide clear implications
for researchers. As nurses lack sufficient knowledge and time, it is of utmost
necessity to present research reports in a simple, clear and concise manner to
facilitate their comprehensibility and rapid transfer into daily practice.
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ABstRACt
Translating guidelines into nursing practice remains a considerable challenge.
Until now, little attention has been paid to which interventions are used in
practice to implement guidelines on changing clinical nursing practice. This
cross-sectional study determined the current ranges and rates of implementation-related interventions in Austria, Germany, and The Netherlands and explored possible differences between these countries. An online questionnaire
based on the conceptual framework of implementation interventions (professional, organizational, financial, and regulatory) from the Cochrane Effective
Practice and Organization of Care (EPOC) data collection checklist was used
to gather data from nursing homes and hospitals. Provision of written materials is the most frequently used professional implementation intervention
(85%), whereas changes in the patient record system rank foremost among
organisational interventions (78%). Financial incentives for nurses are rarely
used. More interventions were used in Austria and Germany than in The Netherlands (20.3/20.2/17.3). Professional interventions are used more frequently
in Germany and financial interventions more frequently in The Netherlands.
Implementation efforts focus mainly on professional and organisational interventions. Nurse managers and other responsible personnel should direct their
focus to a broader array of implementation interventions using the four different categories of EPOC’s conceptual framework.
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IntRoDUCtIon
Nurses are expected to deliver care that is regularly updated with research
findings, and the volume of new scientific evidence for good clinical practice
is growing quickly. This research-based knowledge should be used, for example, as a basis for decision making [1] and for providing evidence-based care
to promote positive patient outcomes [2, 3]. Legal regulations commit governments to providing their citizens with healthcare based on the acknowledged
state of scientific knowledge; for example, in Austria, there is the Health Care
Quality Act (Section 3) [4]. Regulations also require nurses to update their
knowledge and skills according to the latest scientific findings in nursing science. In Austria, this is governed by the Nursing Act (Section 4, paragraphs 1
and 2) [5]. However, numerous studies over the past decade have highlighted
a failure to routinely translate research findings into daily practice [6 - 11]. A
large gap between what is known from research and what happens in practice
still exists [10, 12], and introducing change is far from straightforward [13]. As
a consequence of this theory-practice gap, patients may suffer unnecessarily
from inconveniences such as pain, pressure ulcers, and/or prolonged hospitalization [11, 14].
Much effort has been undertaken to implement new knowledge to change
nursing practice. Clinical practice guidelines are seen as one means by which
new knowledge can be instilled in practice [15] in order to change the process and the outcome of care provided by allied medical professionals [16].
However, knowledge distillation and the publication of research findings or
guidelines do not ensure that practitioners will use them in their daily clinical
practice [17, 18]. Translating research into healthcare decision making and
practice remains a considerable challenge [19]. There are several reasons
why research results are not implemented successfully in clinical practice,
including, for example, characteristics of innovations [20], insufficient education/information, or inadequate organisational support [21]. Over the past
decade, a growing number of articles have discussed interventions that implement new knowledge in healthcare [22 - 26]. This is especially true for medical
but also, to an increasing extent, for nursing care. These articles show, among
other things, why the effectiveness of implementation interventions varies in
healthcare [27 - 30]. Alanen et al. revealed, for example, that the method of
implementing a hypertension guideline in Finnish health centres varied widely.
Health centres categorized as implementers used multiple strategies to pro-
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mote the adoption of the guideline. Health centres categorised as disseminators did little to facilitate their adoption [31]. Earlier research disclosed that
methods utilized to implement guidelines in primary healthcare were usually
directive and passive [32]. According to Kortteisto et al., profession also has
an effect on the intention to use clinical guidelines in patient care, and the
authors recommended the use of different strategies when clinical guidelines
are targeted at different professional groups [33].
There is a broad array of implementation interventions from which nurse managers, for example, may choose to implement new knowledge in their respective practical fields. The Cochrane Effective Practice and Organisation
of Care Review Group compiled a checklist with a short description of each
intervention, which was then grouped into four non-mutually exclusive categories: professional interventions (e.g., distribution of educational materials),
organisational interventions (e.g., changes in medical records systems), financial interventions (e.g., fee-for-service), and regulatory interventions (e.g.,
changes in medical liability) [34, 35]. These implementation interventions are
thought to facilitate the use of known knowledge and help to overcome barriers to its adoption in clinical settings [34]. In a systematic review, Medves
et al. focussed on dissemination and implementation strategies of practice
guidelines for healthcare teams and team-based practice. They identified 88
relevant studies that investigated 16 dissemination and implementation strategies. Four of these strategies are ranked as organisational interventions, one
as patient-oriented, and one as structural interventions. Ten of these strategies were aimed at healthcare professionals and included the distribution of
educational materials and educational meetings as the most common strategies [36]. In an explorative study, Meesterberends et al. found that interventions used in disseminating pressure-ulcer guidelines in nursing homes of six
European countries differed in terms of number (2 - 4) and type. The most
common implementation interventions were the use of the Internet and the
presentation of the guideline at national or regional seminars or congresses
[37]. According to the typology of EPOC, both interventions belong to the category of professional interventions [35]. However, the evidence supporting the
use of the electronic retrieval of healthcare information (including the internet)
by healthcare providers to improve practice and patient care was found to be
insufficient [38]. Furthermore, attendance at seminars or congresses is a passive educational approach which is considered a less effective implementation intervention [39].
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This indicates that interventions used are not in line with existing evidence
regarding implementation and may be one of the reasons why innovations are
not implemented sustainably. To resolve this inconsistency, the effectiveness
of implementation interventions aimed at instilling new knowledge into nursing
practice must be understood. To this end, this study sets out to discover which
implementation strategies are actually used in nursing practice and whether
the most frequently used implementation strategies are indeed effective ones.
This can help nurse managers to find the best methods for implementing new
knowledge and/or guidelines. To date, however, only little is known about
which interventions are actively used to implement guidelines in nursing - be
it in hospitals or in nursing homes.
To shed more light on this issue, an international research group from Austria,
Germany and The Netherlands set itself the objective of (1) determining the
current range and rates of the interventions used for implementation purposes
regarding guidelines in nursing in these countries and (2) exploring whether
there are any differences in the interventions employed between the three
countries. For this purpose, four care problems were chosen on an exemplary
basis - discharge management (in hospitals), urinary incontinence (in nursing
homes), and malnutrition and pressure ulcers (in both settings) - as these
are among the more common care problems in hospitals and nursing homes
[40 - 42].

MEtHoDs
Design
Using a cross-sectional design, data were gathered from nursing homes and
hospitals in Austria (A), Germany (D), and The Netherlands (NL).
sample
Austrian, German, and Dutch hospitals and nursing homes were invited to
participate in the study via email. In Austria, all nursing homes (692) and hospitals (268) nationwide were asked to participate. In Germany, for purposes
of convenience, the survey was limited to the two federal states of Berlin and
Hesse but included all nursing homes (Berlin: 228 and Hesse: 908) and hospitals (47 and 166, resp.). In The Netherlands, all 210 nursing homes and 70
hospitals which participated in the yearly National Prevalence Measurement
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of Care Problems (Landelijke Prevalentiemeting Zorgproblemen, LPZ) were
invited to participate.
The ethical principles of good scientific practice according to the Declaration
of Helsinki [43] were observed throughout the entire research process. In a
cover letter, participating institutions were informed about the study. Anonymity and confidentiality were assured, and voluntary participation was guaranteed. Contact information for further questions was made available for all three
institutions carrying out this project. Approval for filling out the questionnaire
was given by the participating institutions. Consent was assumed on the basis
of a returned and completed questionnaire.
Procedure and data collection
The management and nursing directors of nursing homes and hospitals received an email notification about the intention to investigate interventions
used to implement guidelines in nursing practice. The contact details of the
institutions in Austria were acquired through an extensive internet search and
from lists of nursing homes published by the Federal Ministry of Labour, Social
Affairs and Consumer Protection. Contact details in Germany were acquired
from lists published by the Ministry of Health, by the Public Inspecting Authorities for Nursing Homes of Hesse, and by searching the internet. In The
Netherlands, all participants of the National Prevalence Measurement of Care
Problems (LPZ) [41] were contacted. Two weeks later, all managers and nursing directors received detailed information about the purpose of the proposed
study, the researchers’ intention to disseminate the results, the data collection procedure, the return of the questionnaire, and the time requirements (45
minutes) for completing the questionnaire. A link to the online questionnaire
was attached. The email contact and collection of the completed questionnaires were carried out by an external organisation (Flycatcher, Internet Research, Maastricht). Two reminders were sent to all managers and nursing
directors, and the deadline was extended twice to increase the response rate.
After completing the data collection, the anonymized final data file was forwarded to authors 1, 2, and 3 for analysis. Thus, anonymity was ensured for
all participants. The managers and nursing directors were asked to forward
the questionnaire to the nurse responsible for implementing guidelines in their
institution and to return it by June 2008.
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Instrument
For comparison purposes, the modified typology of implementation interventions of the Cochrane Effective Practice and Organisation of Care (EPOC)
Review Group [34, 35] was used for this study. The questionnaire included a
total of four sets of questions based on the conceptual framework of four implementation interventions, namely, professional interventions, organisational
interventions, financial interventions, and regulatory interventions [34, 35].
For each category of intervention, single interventions varying from bottom-up
approaches (through participation) to top-down approaches (through instructions) were presented. Each intervention could be answered with yes, no, or
I do not know. All questions were asked in relation to specific clinical domains.
They were chosen on the basis of their prevalence in the three countries and
the specific setting. In nursing homes, all questions relating to prevention of
pressure ulcers, urinary incontinence, and malnutrition were asked. In hospitals, the clinical domain of urinary incontinence is less prevalent [44, 45] and
was arbitrarily replaced by discharge management; its importance for hospitals has been pointed out previously [46 - 48]. The questionnaire consisted of
22 pages all together.
Translation
The intervention part of the English EPOC-Checklist [35] was translated into
German by authors 3, 5, and 6. Based on this translation, a German version
of the instrument, addressing implementation issues of particular concern to
nursing, was developed. This version was revised for Austria in order to take
into account the localized nuances of Austrian German. In The Netherlands,
the intervention part of the English EPOC-Checklist [35] was translated into
Dutch by authors 2 and 4. The Dutch version was then translated into German
by a professional translator. Both German versions were cross-checked, and
unclear items were discussed within the research group.
Content validation
The questionnaire was developed by the researchers, and a content validation procedure was performed in all three countries. Three experts in the field
(nursing and medicine) from each country were asked to indicate whether the
included items were relevant to implementation issues in hospitals and nursing homes. Possible answers ranged from agree completely, partly agree/
partly disagree, to disagree completely. The instrument was amended using
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the feedback from the content validation procedure. In this course, the existence of nursing guidelines and expert standards was highlighted in the questionnaire, and some items concerning financial interventions were modified or
removed completely.
Pretest
After the process of content validation, an electronic web-based version of the
questionnaire was developed. The questionnaire was piloted in three institutions per country to ensure that it was practical as well as easy to understand
and read. The comments received were used to write the final electronic version of the questionnaire.
Data analysis
Data were analysed with SPSS 17.0. The percentage of each intervention
was calculated by adding the answers of both the settings and the three care
problems per intervention and dividing the result by the total number of institutions and then by three (care problems). The mean total number of each individual category of interventions and of the total interventions per setting and
per care problem was calculated by adding the percentages of the respective
individual items and dividing the result by 100. Next, the mean number of
interventions of each category of intervention was calculated for each clinical domain and country. Differences between the three countries regarding
the implementation interventions used were tested separately for each setting
with one-way ANOVA. Due to the numerous tests, a P value of 0.01 was used
for significance. The basis for the analysis was the net-response rates with
Ntotal = 333.

REsULts
The response rates varied from 12.8% to 55.7%. In all countries, the response
rate of hospitals was higher than nursing homes (between 8.3% and 28.6%).
However, not all questionnaires were fully completed, so the net response of
completed questionnaires (n = 333) was lower (8.7% - 47.1%).
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Implementation interventions
In the three countries, various interventions were used during implementation,
with a mean total of 19.6 interventions per setting per care problem. An overview of the interventions is shown in Table 1. The percentages presented are
mean percentages calculated over the three care problems and over the institutions, which means that, for example, in Austria, professional internal written materials are used in 90% of the cases when implementing a guideline.
The most frequently used implementation intervention is from the category of
professional interventions, namely, providing written materials. On average
this is used in 85% of cases. Other commonly used professional interventions
(63% - 66%) are internal consultations, internal audits and internal lectures.
The organisational interventions used mostly (65% - 78%) are changes in the
patient record system, individual patient participation in treatment decisions,
efforts to increase nurses’ work satisfaction, regular use of assessment instruments, changes in structure and facilities of the institution, and management
of patient complaints.
External electronic training and the use of telemedicine are the professional
and organisational interventions which are least used (≤ 12%). Financial interventions for nurses are rarely used (10%), while an average of 1.3 regulatory
interventions is used per setting per care problem.
Implementation interventions per country
When looking at the mean total of interventions used per country, it becomes
apparent that settings in Austria and Germany used slightly more interventions than those in The Netherlands (resp., 20.3, 20.2, and 17.3; P = 0.007)
(Table 1). This is also true for the mean total of professional (A: 10.6, D: 10.3,
NL: 8.2; P < 0.001) and organisational (A: 8.5, D: 8.3, NL: 7.0; P = 0.004)
interventions. Regulatory interventions are, however, used less in Austria (A:
1.0, D: 1.4, NL: 1.5; P = 0.001).
The most frequently used professional interventions with significant differences between the countries are internal audits, internal lectures, regular team
meetings about a clinical topic, local opinion leaders, and written/manual reminders (Table 1). Internal written materials, internal consultations and external lectures are used less in The Netherlands. The least frequently used
professional intervention with a significant difference is external conferences.
With regard to organisational interventions, the results show differences be74
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tween the regular use of assessment instruments, efforts to improve nurses’
work satisfaction, case management, changes in right to access documentation, and changes in number of staff. Compared to Austria and Germany,
financial incentives for nurses are used more frequently in The Netherlands.
Within the regulatory interventions, inspecting authorities and insurance-related regulations differ significantly (Table 1).
The use of internal written materials ranks among the most frequently used
professional interventions in all three countries, followed by internal audits and
internal lectures in Germany, and internal consultations, external conferences
as well as internal audits and internal lectures in Austria. In The Netherlands,
the use of internal written materials is preceded by regular team meetings
about a clinical topic and manual reminders. The three countries differ regarding the rank order of the most frequently used organisational interventions:
in Austria these are efforts to increase nurses’ work satisfaction, changes in
patient record systems and individual patient participation in treatment decisions. In Germany the regular use of assessment instruments ranks first,
whereas in The Netherlands additional staff qualifications is the third most
frequent organisational intervention. The most often used regulatory intervention in Austria and The Netherlands is inspecting authorities, whereas in Germany insurance-related regulations is used most often (Table 1). An overview
of the five most frequently used implementation interventions per country is
provided in Table 2. In Austria and Germany, these are two professional and
three organisational interventions. In The Netherlands, these are one regulatory, one organisational and three professional interventions.
Implementation interventions per care problem and clinical setting
These results are presented for each individual category of intervention.
Professional interventions
The number of professional interventions used in nursing homes and hospitals
does not differ between the countries regarding the care problems of pressure
ulcers and malnutrition (Table 3). However, there are significant differences
regarding the care problems of incontinence in nursing homes and discharge
management in hospitals. In both cases, the number of professional interventions is less in The Netherlands. Regarding incontinence, an average of 7.4
professional interventions was used to implement guidelines in Dutch nursing
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(2)

Organisational interventions (19 items)
Changes in patient record systems
Individual patient participation in treatment
decisions

Professional interventions (22 items)
Internal written materials
Internal consultations
Internal audits
Internal lectures
Regular team meetings about a clinical topic
External lectures
Local opinion leaders
Written/manual reminders
Patient- and relative-mediated interventions
Internal electronic materials
External conferences
Internal workshops
External consultations
External audits
Computerised reminders
External workshops
Supervision
Internal training sessions
External training sessions
Other internal interventions
External electronic training
Other external interventions
Mean total number of professional interventions

(1)

78
74

85
66
65
63
58
56
55
52
50
49
49
46
43
42
42
39
36
35
28
16
12
7
9.7

total %

78
77

90
71
62
62
51
63
70
54
56
56
69
44
51
34
51
45
35
30
34
13
13
3
10.6

Austria %

82
75

90
71
80
73
55
64
58
42
51
47
47
46
41
52
42
39
33
37
23
17
14
8
10.3

Germany %

69
65

67
47
43
45
74
31
21
68
36
39
19
48
33
39
28
31
44
39
25
21
7
12
8.2

the netherlands %

3.781
2.889

22.584
13.433
22.050
13.896
7.026
19.055
33.755
8.206
6.109
3.388
36.794
.184
5.137
5.562
6.082
3.423
1.605
2.045
3.022
1.262
1.121
4.264
10.430

F-values*

table 1 Percentage of implementation interventions used per setting per care problem in Austria, Germany and the Netherlands

.024
.057

<.001
<.001
<.001
<.001
.001
<.001
<.001
<.001
.002
.035
<.001
.832
.006
.004
.003
.034
.202
.131
.050
.284
.327
.015
<.001

P
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Financial intervention (1 item)
Availability of financial incentives for nurses

*d.f. = 2, 330

Mean total number of interventions used

Regulatory interventions (4 items)
Inspecting authorities
Insurance companies
Law
Other regulatory interventions
Mean total number of regulatory interventions

(4)

(3)

Efforts to improve nurses’ work satisfaction
Regular use of assessment instruments
Changes in structure and facilities of institution
Management of patient complaints
Additional staff qualifications
Changes in size and type of services of the
institution
Multidisciplinary teams to support nursing
Changes in professional responsibilities
Case management
Changing the right to access documentation
Changes in number of staff
Changes in composition of staff
Participation of patient groups
Use of telemedicine
Other patient interventions
Other structural changes
Other personal changes
Mean total number of organisational interventions
53
55
40
48
36
19
18
15
9
6
6
8.5

52
49
41
38
26
16
14
11
10
9
9
8.1

37
25
28
7
1.0
20.3

46
34
33
12
1.3
19.6

7

66
58
60

65
58
56

10

82
54
70

70
67
66

20.2

42
45
40
13
1.4

8

47
50
34
38
24
13
12
8
10
7
10
8.3

70
56
59

78
84
68

17.3

69
31
27
19
1.5

21

57
39
57
19
13
14
9
11
12
17
12
7.0

56
62
42

34
58
56

5.024

12.872
7.473
3.093
3.708
6.975

8.070

1.354
3.626
6.754
9.656
7.924
1.176
2.304
1.449
.144
5.713
1.251
5.595

2.314
.458
5.161

41.201
30.744
3.806

.007

<.001
.001
.047
.026
.001

<.001

.260
.028
.001
<.001
<.001
.310
.101
.236
.866
.004
.288
.004

.101
.633
.006

<.001
<.001
.023
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table 2 Overview of the five most used implementation interventions per country
Austria

Germany

the netherlands

Internal written materials
(professional intervention)

Internal written materials
(professional intervention)

Regular team meetings about
a clinical topic
(professional intervention)

Efforts to increase nurses’
work satisfaction
(organisational interventions)

Regular use of assessment
instruments
(organisational interventions)

Changes in patient record
systems
(organisational interventions)

Changes in patient record
systems
(organisational interventions)

Changes in patient record
systems
(organisational interventions)

Inspecting authorities
(regulatory interventions)

Individual patient participation in treatment decisions
(organisational interventions)

Internal audits
(professional intervention)

Written/manual reminders
(professional intervention)

Internal consultations
(professional intervention)

Efforts to increase nurses’
work satisfaction
(organisational interventions)

Internal written materials
(professional intervention)

homes compared to 10.9 in Austria and 10.1 in Germany (P = 0.001). In terms
of discharge management, an average of 2.1 professional interventions was
used to implement guidelines in hospitals in The Netherlands compared to 9.6
in Austria and 9.3 in Germany (P < 0.001).
Organisational interventions
The evaluation of the organisational interventions yields a similar picture
regarding differences between the settings and care problems in the three
countries (Table 3). Regarding incontinence, an average of 6.3 organisational interventions were used to implement guidelines in Dutch nursing homes
compared to 8.6 in Austria and 8.1 in Germany (P = 0.003). Regarding discharge management, an average of 3.2 organisational interventions was used
to implement guidelines in hospitals in The Netherlands compared to 8.2 in
Austria and 7.9 in Germany (P < 0.001).
Financial intervention
Financial incentives for the implementation of guidelines regarding care problems are available in only a few organizations (Table 3). In Dutch nursing
homes they are used in total significantly more often (19.7%) than in Austrian
(6.1%) and German (5.1%; P = 0.004) ones. This also holds true for the care
problem of pressure ulcers (28.2%/6.5%/7.1%; P < 0.001). In hospitals, financial interventions are used less in Austria (6.7%) compared to Germany
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(17.1%) and The Netherlands (23.2%; P = 0.041) with the exception of discharge management (P = 0.031).
Regulatory interventions
The mean number of regulatory interventions is significantly lower in Austrian
nursing homes (1.1) than in German (1.5) and Dutch ones (1.8; P = 0.002)
(Table 3). The same is true for the individual care problem of pressure ulcers
(1.2/1.5/1.9; P < 0.005) and malnutrition (1.0/1.6/1.8; P < 0.001). There is no
significant difference between hospitals in the three countries, neither in total
nor for the individual care problems.

DIsCUssIon
Until now, “studies on the implementation of evidence based practice in nursing care make a very small contribution to the overall evidence on effective implementation” ([49], p. 1163). This study sought to gain an insight into ranges
and rates of interventions used to implement nursing guidelines in Austria,
Germany, and The Netherlands.
Ranges and rates of implementation interventions
The results describing implementation interventions revealed that, on average, a broad array of implementation interventions was used. The most
frequent ones were found within professional and organisational strategies.
Financial and regulatory interventions were rarely used. This is in line with
findings from the literature [36, 50] and, although indirectly, comparable with
findings of a systematic review about the effectiveness of the dissemination
and implementation interventions of practice guidelines for (multidisciplinary)
healthcare teams. In this review, Medves et al. revealed that of the 16 interventions (classified according to the EPOC taxonomy), ten were professional
and five were organisational/structural interventions [36]. Robertson and Jochelson conclude from their review that there is less research into organisational-level interventions than those targeted at individuals [51].
Among the five most frequently used interventions, the distribution of written materials as a professional intervention ranks first. This may be due to
the advantage that printed educational materials can be distributed relatively
cheaply and easily to a large number of professionals. Furthermore, its dis-
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.022

P -values

—

9.042

<.001

F-values*
—

—

10.1

7.4

—

10.9

P -values

The Netherlands

Germany

Austria

Incontinence

1.533

3.876

F-values*
.220

7.5

7.3

8.3

The Netherlands

10.3

10.3

Austria

Germany

9.1

.296

.663

P-values

Malnutrition

11.6
1.231

11.6

.412

F-values*

13.2

12.1

Hospitals

The Netherlands

11.0

10.9

Austria

Germany

Pressure ulcers

nursing
homes

Professional
interventions
(n = 22)

.003

6.022

6.3

8.1

8.6

.135

2.022

7.2

8.4

8.3

.885

.122

9.0

8.8

9.0

nursing
homes

—

—

—

—

.156

1.887

6.6

5.6

7.5

.995

.046

9.6

9.7

9.5

Hospitals

organisational
interventions
(n = 19)

.035

3.421

17.9%

5.1%

6.5%

.093

2.401

12.8%

3.0%

6.5%

<.001

8.122

28.2%

7.1%

6.5%

nursing
homes

—

—

—

—

.019

4.108

27.3%

11.4%

6.0%

.002

6.568

39.4%

20.0%

8.0%

Hospitals

Financial
intervention
(n = 1)

table 3 Mean number of professional, organisational, financial and regulatory implementation interventions

.037

3.347

1.6

1.5

1.1

<.001

9.820

1.8

1.6

1.0

.005

5.438

1.9

1.5

1.2

nursing
homes

—

—

—

—

.064

2.819

1.1

.7

.6

.013

4.493

1.6

1.3

.8

Hospitals

Regulatory
interventions
(n = 4)
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7.832

2.697

.070

F-values*

P -values

.001

7.1

10.0

9.1

10.4

Germany

The Netherlands

10.7

Austria

10.3

<.001

—

P -values

*d.f. (nursing homes) = 2, 212; d.f. (hospitals) = 2, 115

Mean

2.1
33.352

—

The Netherlands

9.6
9.3

F-values*

—

—

Austria

Germany

Discharge management
—

.152

1.898

7.5

8.4

8.6

—

—

—

8.2

.042

3.258

6.4

7.8

8.4

<.001

16.124

3.2

7.9

—

.004

5.576

19.7%

5.1%

6.1%

—

—

—

6.0%

0.041

3.288

23.2%

17.1%

6.7%

.031

3.582

3.0%

20.0%

—

.002

6.202

1.8

1.5

1.1

—

—

—

1.0

.355

1.045

1.1

1.0

0.8

.146

1.957

.6

1.0
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semination aims at improving the awareness, knowledge, attitudes, skills, and
professional practice of nurses as well as patient outcomes [52]. This intervention is also among the five most frequently used interventions of a study
investigating described implementation strategies in published abstracts [50],
and it is the most commonly investigated one [36]. Although the majority of
reviewed studies reported significant findings, it was not possible to attribute
this intervention to the described effect. Grimshaw et al. concluded from their
review that the distribution of written materials is a less effective method and
that the addition of educational materials to other interventions did not seem
to increase effectiveness [27]. This is supported by Farmer et al., who found
a slightly beneficial effect on process outcomes but not on patient outcomes
[52].
Four organisational interventions are ranked next: changes in the patient record system, individual patient participation in treatment decisions, efforts
to increase nurses’ work satisfaction, and regular use of assessment instruments. These measures do not force nurses to actively react to recommendations of an implemented guideline. Nonetheless, these measures seem to
be a necessary basis which makes their use possible, in that, for example, it
should be possible to record recommended care once it is carried out. Work
satisfaction, which is associated with autonomy, good collaboration between
nurses and physicians along with reduced job stress [53], was found to be an
important individual characteristic of research utilization [54]. Out of these four
most often used organisational interventions, changes in the patient record
system was the only one included in Medves et al.’s work [36]. No conclusions could be drawn as to their effectiveness. In a former systematic review,
however, Urquhart et al. found some limited evidence of effects on practice
attributable to changes in nursing record systems [55]. A systematic review of
reviews about organisational interventions found limited evidence in organisational interventions. None of the interventions produced consistent effects
[56].
Additional frequently used interventions directed to professionals include internal consultations, internal audits and internal lectures. In these internally
directed interventions, nursing managers may see a possible advantage in
tailoring the specific content to the necessities of the respective setting in
which they are delivered and/or a cost effective intervention possibility to introduce change. Often, audits are found to be investigated together with feed-
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back as an implementation intervention. In general, their effect is consistently
described as small to moderate for health practitioners [27, 28, 51, 57 - 60],
yet not mandatory [61], and their effect could be increased where baseline
adherence to recommended practice is low and when feedback is delivered
more intensively [28]. An investigation by Dulko et al. in acute nursing care
also showed their effectiveness [25].
Internal lectures are part of educational interventions which are usually regarded to be of limited [62] or no effect when used as a single intervention [39,
51, 57]. Simpson and Doig unexpectedly found that in-servicing (didactic lectures) was ranked highly, that is, as an effective practice change intervention,
by participants [63]. In general, it can be said that educational meetings which
include courses, conferences, lectures, workshops, seminars, and symposia
can have a small effect on improving professional practice and healthcare
outcomes [27, 39]; however, interactive educational strategies such as smallscale interactive meetings and workshops appear to be more successful in
changing practice [51] and were consistently reported as effective [57, 64].
Yet, workshops, on average, were offered in less than half of the participating
settings. Studies which reveal the effects of different educational implementation interventions showed only modest or moderate effects on processes or
outcomes of care [27, 29, 39].
In general, financial and regulatory interventions were rarely used. Financial
interventions, especially financial incentives, are seldom used to implement
innovations in hospitals and nursing homes. The industrial sector, on the other
hand, makes widespread use of financial incentives to encourage employees to achieve certain goals in their individual fields of responsibility. In the
healthcare sector, however, this seems to be a rare measure to foster and
implement quality improvement policies - at least in nursing. Actually, the use
of financial incentives seems almost impossible considering that a separate
budget for innovation implementation, which might be used for providing financial incentives, is very rare in the healthcare sector [16, 37]. Nevertheless,
the effect of financial incentives was found to be inconclusive and provided
no evidence that the magnitude of the incentive influenced compliance [57].
Flodgren et al. concluded that financial incentives may be effective in changing healthcare professional practice but not in improving patient outcomes
[65]. Based on sparse observational studies found regarding regulatory inter-
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ventions, Robertson and Jochelson summarized that regulation is associated
with improvements in healthcare quality [51].
Comparison between the three countries
A count of the amount of implementation interventions shows that more interventions were used in Austria and Germany than in The Netherlands. However, when evaluating implementation interventions, limiting the perspective
to mere numbers is not necessarily useful. Studies have revealed no relationship between the number of component interventions and the effects of
multifaceted interventions on improvements in care [27]. It is still not clear how
many and which combination of strategies are required to be successful [36].
For this reason, the authors of this study have focused their evaluation on the
most common implementation interventions. In Austria and Germany, the five
implementation interventions used most frequently are part of professional
and organisational interventions with a ratio of 2 : 3. In The Netherlands they
are part of professional, organizational, and regulatory interventions with a
ratio of 3 : 1 : 1. The configuration of the used categories of implementation
interventions shows a broader approach of implementation interventions in
Dutch nursing homes and hospitals than in Germany and Austria. Moreover,
in The Netherlands, interventions are also used which seem to focus on the
ward-level, such as regular team meetings about a clinical topic and written/
manual reminders, in addition to interventions applied on an institutional level.
This might address nurses more directly and force them to react in a short
time frame. According to Prior et al., the use of reminders consistently resulted in significant practical improvements, and computer-delivered reminders had a slightly greater effect than manual- or paper-based reminders [57].
Furthermore, in all but one of the five most used interventions per country,
there was a significant difference between the countries. This exception is
individual patient participation in treatment decisions, although ranked differently in the top-five list. Robertson and Jochelson found some evidence that
providing educational materials to patients can help in the implementation
of guidelines [51]. Inspecting authorities was among the five most used interventions in Dutch settings and is significantly more applied there than in
Austrian and German settings. Inspection in its function of external oversight
refers to surveillance and enforcement to ensure minimum standards are met
[51]. The differences between the countries regarding these top-five interven-

84

Used implementation interventions
tions might be due to a higher awareness of the relevance of the process and
steps of implementation in Dutch hospitals and nursing homes than in German and Austrian settings because of the longer history of nursing science in
The Netherlands. Furthermore, The Netherlands started to develop national
guidelines, for example, for pressure-ulcer prevention and treatment, as early
as 1985 [66], whereas, in Germany, this process was started in 1999 with the
development of expert standards (a type of guideline) [67], and education as
the recommended implementation intervention [68]. In Austria, there exists
no equivalent institution on a national level which is responsible for the development of national guidelines for relevant care problems in nursing. The
difference regarding inspecting authorities might be due to the fact that, in The
Netherlands, the Health Care Inspectorate regularly controls whether healthcare institutions meet their standards. Dutch healthcare settings are obliged to
collect data about the so-called “norms of safe care”, for example, in the form
of the annual prevalence survey, which was launched in 1998 [69].
Implementation interventions per care problem
With regard to the amount of used professional and organisational interventions, no differences were found for pressure ulcers and malnutrition in the
three countries. A possible explanation may be that these problems occur to a
similar extent and that the amount of intervention reflects the magnitude of the
care problems. This applies to malnutrition where prevalence rates are similarly high in nursing homes and hospitals: 25.7% / 25.1% (A), 20.2% / 22.8%
(NL), and 23.0% in German nursing homes. In contrast, the prevalence rates
of pressure ulcers are found to be highest in Dutch hospitals (10.2%) and lowest in German nursing homes (4.0%) [45]. In the field of incontinence care in
nursing homes and discharge management in hospitals, there was a remarkably lower amount of professional and organisational implementation interventions in The Netherlands. It might be that these topics are regarded as less essential in Dutch nursing care. Pressure ulcers, malnutrition, and incontinence
seem to be equally important areas in nursing care in Austria and Germany,
and this might be due to their epidemiological relevance. Furthermore, since
2008 it has been mandatory for German nursing homes to implement what
are known as expert standards [70], a kind of guideline focusing, among other
things, on these care problems. Therefore, the high number of implementation
interventions used in relation to those problems seems reasonable. Financial
and regulatory interventions do not seem to play an important role regarding
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specific care problems, although they are used more frequently in The Netherlands relating to pressure ulcers.
Finally one should consider that the majority of the cited literature did not
focus on the nursing profession but on healthcare professionals and medical
doctors. Yet, interventions to implement guidelines should be tailored to different groups of stakeholders [15]. For this reason we should know the effectiveness of the used interventions.
Limitations
The results of this study might be limited due to low response rates - especially
from nursing homes, which made comparison between hospitals and nursing
homes difficult. Although low response rates are rather common nowadays
[71, 72], several aspects could have had a negative influence, such as the use
of a web-based questionnaire. Even though the questionnaire was developed
in a very user-friendly way and tested for applicability, it could have been a
problem for some respondents to fill in a web-based questionnaire. Also, the
persons contacted might have considered the completion time for this task to
be too long. Proposed participants were, however, notified beforehand of the
forthcoming study. One further reason for low response rates may be that the
questionnaire was distributed by a Dutch company, thus influencing possible
participants from Austria and Germany. Furthermore, a high percentage of
questionnaires was not fully completed; that is, the respondents stopped after
the first few questions. In those cases, we decided to only use completely
filled-out questionnaires.
Another limitation might lie in the fact that neither the characteristics of the
person who filled out the questionnaire nor their role in the nursing team of
each respective institution was identified. It is, therefore, possible that nurses
in different positions with a variety of views about and responsibilities regarding implementation interventions filled in the questionnaire and this may, in
turn, have influenced the results.

ConCLUsIons
This study suggests that the most widely used implementation interventions to
translate guidelines into nursing practice focus on professionals and organisations. There are only a few marked differences between the three countries,
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a fact which may be attributed to different familiarity with the field of nursing
science and a different significance of problems in nursing care. After investigating the effectiveness of the most frequently used single interventions in
the literature, it can be concluded that these are either of little or modest to
moderate effect or that their effectiveness still lacks evidence. Furthermore,
one should consider that the majority of the cited literature did not focus on
the nursing profession.
Nurses responsible for implementing nursing guidelines in practice should
not focus mainly on a few implementation interventions with modest or even
unknown effectiveness. On the contrary, at the beginning of an implementation process it might be worth considering what exactly has to be achieved
and, based on this, selecting appropriate implementation strategies from all
four different implementation categories. Yet to date, it is unknown how many
implementation interventions, in which combination and from which EPOCframework category [34, 35], would be effective in implementing a guideline
into nursing practice. More research is necessary to explore whether a wide
variety of implementation interventions is more effective than focussing on
professional and organisational interventions alone.
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ABstRACt
Background: Research- and/or evidence-based knowledge are not routinely
adopted in healthcare and nursing practice. It is also unclear which implementation strategies are effective in nursing practice and what expenditures
of time and money are required for the successful implementation of clinical
practice guidelines (CPGs). The aim in this study was to assess the effectiveness and required time investment of multifaceted and tailored strategies for
implementing an evidence-based fall-prevention guideline (Falls CPG) into
nursing practice in an acute care hospital setting.
Methods: A before-and-after, mixed-method design was used within a participatory action research approach (PAR). The study was carried out in two departments of an Austrian university teaching hospital and included all graduate and assistant nurses. Data were collected through a questionnaire, group
discussions and semi-structured interviews. Qualitative data were content-analysed using a template based on the Consolidated Framework for Implementation Research (CFIR), which also served as a theoretical framework for the
study. Quantitative data were descriptively analysed using appropriate tests
for independent groups.
Results: By applying multifaceted and tailored implementation strategies,
the graduate and assistant nurses’ knowledge on fall prevention, how to access the Falls CPG and the guideline itself increased significantly between
baseline and final assessment (p ≤ .001). Qualitative data also revealed an
increase in participant awareness of fall prevention. A baseline positive attitude towards guidelines improved significantly towards the end of the project
(p = .001). Required fall prevention equipment like baby monitors or one-way
glide sheets were available for use and any required environmental adaptations, e.g. a handrail in the corridor, were made. Hospital nursing personnel
(approximately 150) invested a total of 1192 hours of working time over the
course of the project.
Conclusion: Multifaceted strategies tailored to the specific setting within a
PAR approach and guided by the CFIR enabled the effective implementation
of a CPG into acute care nursing practice. Nursing managers now have sound
knowledge of the time resources required for CPG implementation.
Key words: Participatory action research, before-and-after design, effectiveness, implementation strategies, guidelines, nursing, fall prevention
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BACKGRoUnD
The quote “Knowledge is not enough, we must apply it. Being willing is not
enough, we must do” by the famous German poet Johann Wolfgang von Goethe
highlights the fact that knowledge and scientific evidence must be put into
practice. However, the implementation of evidence-based care into healthcare systems is not typically the norm [1]. This also applies to nursing, despite
the increasing expectation, and in some countries even a legal obligation,
to work according to research-based standards/knowledge [2, 3] in order to
promote positive patient outcomes [4, 5]. After nearly four decades of work
implementing research- and evidence-based knowledge into healthcare and
nursing, there is still a notorious mismatch between target and current conditions [6 - 8]. This mismatch threatens the safety and quality of patient care [8]
as it may lead to unnecessary suffering [9].
Patient falls is one example which can lead to serious physical consequences
such as fractures, which carry the risk of invalidity or even mortality. Falls
may also have psychological consequences, like fear of further falls or a loss
of self-confidence, in turn leading to a reduction in social activities [10, 11].
Subsequently, falls may cause prolonged hospitalisation and increased treatment costs. Falls are a common problem in hospitals [12, 13], particularly in
patients aged 65 and older [14]. Around 30% of all persons aged 65 or older
suffer a fall each year [15, 16]. Heinze et al. found that between 3.2% and 37%
of patients fell during a hospital stay, depending on the department [17]. An
Austrian prevalence study revealed in 2011 that 2.1% of all patients suffered
a fall during their hospitalisation. Furthermore, in nearly 40% of the hospitalised patients, no fall-prevention measures were taken, and only a minimum
(less than 10%) of measures to prevent fall-related injuries were reported for
patients who had experienced a fall [14].
As long as research-based recommendations are not adopted and acted
upon, potential positive effects on patient health outcomes, such as a reduction in fall incidents, cannot be realised [18]. To facilitate the delivery of evidence- and research-based nursing care, scientific knowledge is frequently
translated into inter-/national clinical practice guidelines (CPGs), such as
the evidence-based guideline “Fall prevention for older and elderly persons
in hospitals and chronic care facilities” [19] (subsequently named the Falls
CPG). This guideline has compiled research-based recommendations on
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fall-preventive measures and their effectiveness and was made available to
hospital nursing staff in 2009 via the hospital’s intranet. A paper version was
delivered to each ward and all nurses were obliged to read the Falls CPG and
to confirm this by signature. Despite this, the guideline was not applied in daily
nursing practice.
We already know from the literature that the publication of CPGs does not
guarantee their implementation or application [20]. Summarising good quality
research evidence on fall prevention is, according to Wadell, a necessary first
step in an institution, but is not sufficient in and of itself to effect change [21].
It should also be considered that the implementation of nursing guidelines in
a hospital setting can be arduous [22] and presents a considerable challenge
[23]. Numerous hindering factors with regard to the intervention itself, the context, characteristics of the individuals involved and the particular process level
[24] may interfere with successful implementation.
As guideline implementation into a healthcare setting comprises various interconnecting steps and elements, it is generally considered to be a complex intervention [25, 26]. Additionally, healthcare organisations are complex
adaptive systems that encompass individuals who learn, interrelate, and selforganise to complete tasks. These individuals interact with their environment
and consequently both, the respective system and the context, are reshaped
through this interaction. Thus, by implementing an innovation like a Falls CPG,
a healthcare organisation - or system - is reshaped and evolves over time. As
these interactions are non-linear, their outputs are not entirely predictable [22,
27]. Hence, a standardised approach is unsuitable and local circumstances
must be taken into account when planning guideline implementation.
Even after having scrutinised scientific studies and systematic reviews, it remained unclear which strategies alone or in combination are the most effective in implementing guidelines into daily nursing practice and the circumstances under which it should be done [28, 29]. Furthermore, most systematic
reviews on the effectiveness of implementation strategies focus on medical
doctors in primary care settings and healthcare personnel in general, often
failing to specify the percentage of participating nursing staff. However, it must
be noted that groups of health professional differ widely with regard to training, education, organisational structure and scope of practice and knowledge
[30] and that the type of profession undoubtedly affects the intention to use
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CPGs in patient care [31], which is why implementation strategies that succeed in one profession may well fail in another. For this reason, the authors
recommend using different strategies that target different professional groups
[30, 31].
Moreover, the use of multifaceted strategies [32, 33] targeting existing barriers and other influencing factors - such as context, the innovation itself and
characteristics of the professionals involved - are recommended in order to
successfully meet the challenge of implementing guidelines into daily routine
[24, 34 - 37]. Tailored interventions that meet the contextual needs [38] can
improve professional practice [39]. It can be concluded that multifaceted strategies tailored to the respective needs of a setting appear to be appropriate
when implementing a CPG.
The consideration of cost and resource use is also important when implementing a guideline. Simpson and Doig recommend assessing the available
resources when designing a change intervention [40], and Ploeg et al. emphasise recognising the ‘real’ costs associated with successful implementation
of CPGs at the onset [41]. Nevertheless, the cost-effectiveness of guideline
implementation strategies is rarely reported [32]. While keeping a budgetconstrained health system in mind, it is crucial to consider the costs (and
resources required) as well as the effects of an implementation [42].
Scientific framework
The scientific framework of this study includes:
1. A participatory action research (PAR) approach [43 - 48]
2. The Consolidated Framework for Implementation Research (CFIR)
[24, 49]
The CFIR formed the theoretical framework and underpinned the PAR
approach, but each element influenced the other. The CFIR was used
to identify influencing factors in an implementation project; the PAR approach, in turn, facilitated the identification of each procedural step in
the implementation process, while taking into consideration the influencing factors.
3. The framework for implementation interventions/strategies provided
by the Cochrane Effective Practice and Organisation of Care (EPOC)
Review Group [50, 51]
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Mazza et al. defined an implementation strategy as “a purposeful procedure to achieve clinical practice compliance with a guideline recommendation” ([52], p. 1 of 10).
More information about the scientific framework is provided in Additional file 1.
Aim
As it was unclear which implementation strategies are effective in nursing
and what resources are required to implement a CPG, this study aimed to assess the effectiveness of multifaceted and tailored strategies in implementing
an evidence-based fall-prevention guideline into nursing practice in an acute
care hospital setting. Effective implementation was defined as an increase in
the nursing personnel’s knowledge about fall-prevention measures; a positive
change in their attitude towards evidence-based guidelines; and the fulfilment
of successful implementation criteria as defined by the participants. The time
invested by the nursing personnel in implementing the Falls CPG was of additional interest.

MEtHoDs
Design
A before and after, mixed-methods study was used within a PAR approach
guided by the empirical-analytic approach according to Kemmis [48]. The
CFIR [24] served as a theoretical framework for the study.
Participants and setting
All graduate and assistant nurses (subsequently referred to as nursing personnel) of an Ophthalmic (OD) and Accident Surgery (ASD) Department of an
Austrian university teaching hospital were included. Both departments were
selected by the nurse director in agreement with all head nurses. Both clinics
were deemed suitable for implementing the Falls CPG based on their patient
clientele.
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Procedure
Informing nursing personnel
Nursing personnel were invited to attend a presentation on the aims and scope
of the project and the study. These information sessions and the subsequent
sessions on data collection were offered on different days of the week to accommodate participant work schedules. All participants received an information flyer including an informed consent form.
Data collection
Data were collected at three scheduled time points (t1 = baseline, t2 = midterm, t3 = end of the project) through a questionnaire, guided group discussions and semi-structured interviews. Additionally, individual interviews were
conducted at each data collection point. Details about the course of the project are outlined in Figure 1. Data collected at t1 and t3 were used to compare
the main outcomes. As each data collection point focussed on different content, interview data from t2 are also included to illustrate the main outcomes.
Nursing personnel involvement
Nursing personnel involvement throughout the implementation process was
guaranteed through (1) collaboration of both department representatives in
steering groups held between January and July 2011; and (2) the opportunity
to present ideas and/or critiques, either in person during a steering group
meeting or indirectly through a representative. Furthermore, all parties were
kept formally and informally up-to-date through steering group minutes sent
to each unit and to the head nurse; through several meetings held with different combinations of involved persons; and via discussions between steering group members and their team. Further information detailing the steering
group and its functions is provided in Additional file 2.
Implementation strategies applied
Six implementation strategies were tailored to the needs of each department,
then applied and classified according to EPOC [50]: educational meetings,
distribution of written materials, local opinion leaders, audit and feedback, adaptation of nursing record systems and changes in physical structure, facilities
and equipment. A short description of each implementation strategy applied
can be found in Additional file 2.
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Data collection tools
A structured questionnaire and semi-structured interview guidelines were
used to obtain information about nurses’ knowledge of fall prevention and the
Falls CPG; their attitudes towards evidence-based guidelines; and influencing factors based on the CFIR. The amount of total staff time invested in the
implementation of the Falls CPG was consistently recorded in hours. The first
investigator was responsible for recording the length of all research-related
sessions, steering group meetings and interviews. The head nurse and steering group members were responsible for recording the amount of preparation
and length of meetings held with ward nurses and for the educational sessions. The tools applied are described below.
Questionnaire
The same questionnaire relating to various aspects of the implementation
project was employed for each collection of data. It captured demographic
data, knowledge and attitudes. The influencing factors - i.e. competing values,
self-efficacy, organisational learning, several characteristics of participating
nursing personnel and, for the final assessment, the process evaluation - will
be described in detail elsewhere. The final questionnaire was piloted on 22
graduate and assistant nurses working in two different departments at the
same hospital. No major revisions were necessary. It took staff approximately
40 minutes to complete the questionnaire.
Demographics The following demographic data were collected: age in years,
gender, profession, year of diploma (<2001/≥2001), years of experience in
current position, and full- or part-time employment status.
Knowledge 13 items were developed for this study that measured nursing
personnel knowledge about the guideline in terms of risk of falls, fall prevention and recommended measures. The 7 single- and 6 multiple-choice items
together contained 81 answer options. The questions were derived from the
evidence-based guideline to be implemented and were drafted by HEB. They
were refined within two Delphi rounds of four experts in the field, and pre-piloted with six students in a doctoral nursing programme. Internal consistency,
measured with Cronbach’s alpha, was α (t1) = 0.69. It was also of interest to
discover whether nursing personnel knew where to find the Falls CPG in the
hospital intranet and by whom it had been developed.
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Attitudes The Attitudes Towards Guidelines Scale (AGS) consists of seven
subscales: general attitude, usefulness, reliability, lack of individual or team
competence, lack of organisational competence, impracticality and availability [53]. Each subscale consists of two Likert-scaled items from 1 = strongly
disagree to 4 = strongly agree. The English version of the scale was translated
into German by HEB, with the following two adaptations having been made:
in one item, medical practice was replaced with practice and the specificity of
care providers was increased by substituting it for nursing personnel. Since
the original version was in Finnish, a Finnish nursing scientist with a good
understanding of German translated the German version into Finnish. Both
Finnish versions were compared by one of the developers who also gave
permission to use the scale with its adaptions. The internal consistency (Cronbach’s alpha) of the seven subscales in the original study varied from 0.50
to 0.91 (sample 1) and from 0.42 to 0.79 (sample 2), respectively [53]. In the
study by Alanen et al., Cronbach’s alpha varied from 0.68 to 0.74 [54]. In the
current study (t1), it varied from 0.12 to 0.72. The total scale alpha, however,
was 0.73.
semi-structured interview guide
Interview guides for the semi-structured interviews and discussions were designed for each data collection point (t1 - t3). They were based on the CFIR
framework and featured open-ended questions pertaining to each respective
implementation stage. At the baseline, the aim was to assess influencing factors for the intervention; i.e.: intervention characteristics (e.g. familiarity with
the Falls CPG content), inner and outer settings (e.g. local workflow) as well
as characteristics of the individuals (e.g. participants’ self-efficacy). The process domain, with questions focussing, for example, on impact of the Falls
CPG on nursing personnel’s daily work, satisfaction with the goals achieved
or with the implementation strategies, was introduced at t2 and was the main
focus at t3.
Data analysis
Descriptive analyses (mean, standard deviation, percentages, frequency
count) were performed with IBM SPSS Statistics 18. The mean values and
standard deviations for the AGS composite score, its subscales and single
items were calculated after all negatively keyed items had been reversed,
meaning that higher scores express a more positive attitude. For comparison
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purposes, chi-square was used for categorical and dichotomous variables
and t-tests for continuous variables. Analysis of dependent-group tests was
not possible because the same participants did not always take part in each
of the three data collection points. Furthermore, despite having been prompted, participants rarely marked their questionnaire with a traceable personal
identifier. Significance level was set at 0.05. Qualitative data were contentanalysed and managed in MAXQDA 10, a computer-assisted qualitative data
analysis software. The CFIR, supplemented with four constructs (established
fall prevention measures and implementation strategies; participant aims and
wishes), provided a template for the analysis. The time invested was added to
the length of information sessions, steering/group meetings and educational
sessions and was multiplied by the respective number of participants.
Ethical approval
Ethical approval was obtained from the university’s Research Ethics Committee (EK-No. 21-334 ex 09/10) prior to initiating the study. All participants gave
their written informed consent.

REsULts
Response rates
The response rates were 82.8% (n = 106) at t1 and 94.8% (n = 110) at t3.
Questionnaires were excluded if the participant did not belong to a nursing
profession (t1 & t3 each 1x), or if they were returned either empty (t1: 20 x;
t3: 3x) or only partly filled in (t1: 1x; t3: 2x); individual missing answers were
accepted.
Demographics
Approximately two thirds of the participating nursing personnel worked in the
OD (t1: 65.1%, n = 106; t3: 68.2%, n = 110). Participants were on average
38 years old (t1: 38.97, SD = 10.57, n = 102; t3: 38.27, SD = 10.42, n = 99),
with the great majority being female (t1: 93.3%, n = 105; t3: 94.2%, n = 104).
Nearly two thirds of the participants were employed as graduate nurses (t1:
66.3%, n = 104; t3: 74.3%, n = 105). More than 50% of the graduate nurses
finished their educational training prior to 2001 (t1: 66.7%, n = 69; t3: 54.5%,
n = 77), which was before the introduction of nursing science into the Austrian
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nursing curriculum. A large proportion of all participants had more than 10
years of experience in their current position (t1: 55.4%, n = 101; t3: 44.2%, n
= 104) and approximately one third were employed part time (t1: 32.7%, n =
104; t3: 40.8%, n = 103).
Main outcomes at the level of nursing personnel
Knowledge
Compared to t1, significantly more participants knew how to access the Falls
CPG by the final data collection (t3). The proportion increased from 52.4%
(n = 105) to 81.8% (n = 110, p < .001). Additionally, more participants knew
by whom the Falls CPG had been developed: 61.5% (n = 104) compared to
37.4% (n = 99, p < .001). Nursing personnel knowledge about fall prevention
and the Falls CPG improved significantly from 65.6% (SD = 8.221, n = 106)
to 69.7% (SD = 9.150, n = 110, p = .001). This significant difference is particularly attributable to a knowledge gain in the group of assistant nurses. They
showed an improvement from 61.3% (SD = 6.835, n = 35) to 68.0% (SD =
8.223, n = 28, p = .001) whereas in the group of graduate nurses the improvement lacked statistical significance: from 68.0% (SD = 7.821, n = 69) to 70.5%
(SD = 9.189, n = 77, p = .072). Although at baseline both groups differed substantially in this regard (p ≤ .001), the resulting difference was equalised at t3:
p = .201. Figure 2 shows the distribution of correct answers (in %) in assistant
and graduate nurses at t1 and t3, respectively.
Qualitative data (t2, t3) revealed participants’ knowledge gain. The greatest
and most beneficial change, as a result of this project, was perceived by participants as being their increased awareness of fall prevention. This was the
most important issue of all discussions, meetings and interviews at t2 and t3.
One participant stated that although there was nothing really new regarding
the measures taken to prevent falls, the project had not been in vain:
Preventive actions are now taken with increased awareness. Instructions and
explanations for patients are given more conscientiously in order to achieve
compliance. Nursing students are instructed more consciously about fall prevention (t2_6_360).
The understanding of the significance of falls and fall prevention increased,
and the understanding of the significance of restraints and their legal implications became clear (t2 & t3). This changed awareness also affected partici-
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Figure 2 Distribution of correct answers (in %) in assistant and graduate nurses at t1 and t3
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pant behaviour in that they reported, for example, having gained new insight
into routine interventions which had up to that point been performed automatically. Present conditions began to be scrutinised and were no longer blindly
accepted (t2). In the event of a patient’s fall, graduate nurses learned how to
fill in a detailed report form (t3). They also realised (t2 & t3) that fall assessment and documentation, as well as patient information regarding fall prevention, were to be performed in a standardised manner, with a clear focus on
consistency and coherence. Furthermore they realised that the Falls CPG
included useful recommendations for each field of work and that these recommendations were helpful in decision making.
Attitudes
The nursing personnel generally displayed a positive attitude towards guidelines from t1: mean = 3.014 (SD = .0353, n = 81), which actually improved
significantly towards the end of the implementation project at t3: mean = 3.188
(SD = .0344, n = 101, p = .001). The values for the seven subscales and all
individual items of the AGS are presented in Table 1. The most positive attitudes were related to the general attitude toward guidelines and the usefulness of guidelines throughout the project. At t1 and t3, guidelines were seen
as improving the quality of healthcare, useful as an educational tool and a
convenient source of advice. Furthermore, the nursing personnel denied not
having seen any guidelines in their healthcare unit. A significant improvement
in attitude between t1 and t3 occurred regarding impracticality and availability
of the guidelines (p ≤ .001). The attitudes regarding two single items remained
negative throughout the implementation project: the nursing personnel believed that most of their team members harboured disapproving attitudes
about guidelines and that they would oversimplify nursing practice (Table 1).
However, with respect to one item, the nursing personnel’s attitude changed
from a negative to a positive one: by t3, they had stopped believing that guidelines challenged their autonomy.
A further consequence of this project was extracted from the qualitative data:
a strengthening of participants’ self-confidence. They felt a new ability to reasonably debate with third parties regarding fall prevention (t2). The debate
about the Falls CPG changed their satisfaction with established practice and
they reported realising what might be enhanced and improved (t2):
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I believe that everybody had heard something about the guideline at some
point, and it was actually compulsory to read it. Well, at least the registered
nurses [were obliged to read it], as far as I know. And somehow we believed
that we were already able to do all this [and] we were already [taking measures against fall prevention] anyway. But then, only when we went into detail, it became apparent what we could improve upon and what we could pay
more attention to. It was only at this point that it actually became important
(t2_9_76).
Main outcomes at organisational and process levels
Availability of necessary means/equipment for fall prevention
The second most important benefit from the participants’ point of view was the
availability of more fall-prevention devices, acquired to assist nursing personnel in daily practice, and some modifications of surroundings. A baby monitor
is now in use to facilitate the monitoring of high-risk patients such as those
suffering from dementia, especially during the night shift. Several devices for
the safe and easy transfer of patients were obtained; for example a transfer
board, one-way glide sheets and a transfer turntable. Additional walking aids
were also acquired, such as wheelchairs and Zimmer frames, toilet seat raisers, commode chairs, gel cushions to prevent patients from slipping out of
a wheelchair, and crutch holders for the beds. A manoeuvrable examination
chair was purchased for the OD’s walk-in clinical department to avoid difficult
transfer of wheelchair dependent patients. A handrail was installed in the ASD
corridor. A nurse call was also installed on the balcony so that patients could
ring for help to safely cross a doorframe ramp, which had been identified as
risk factor. Moreover, written patient information materials for a planned hospital admission were updated.
Supplementary information folders
During the working-group meetings, supplementary information folders were
compiled, which are now readily available to nursing personnel in each field.
The folders contain the Falls CPG accompanied by concise information on
fall-related risk assessment, a list of context-relevant risk factors and a list
outlining groups of drugs with their potential to increase the risk of a fall, e.g.
by causing dizziness. The folder also includes practical guidance and prompts
on instructing patients as well as examples/illustrations of writing fall reports.
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Participant feedback - process level
At the end of the implementation project, participants reported having valued
the course taken; they found the change straightforward and comprehensible
and the implementation easily applicable. It was emphasised that further implementation projects should be carried out in the same manner.
supplementary outcomes at patient level
In this study, patient falls during hospitalisation would have been an appropriate outcome measure on a patient level. Unfortunately, fall incidences were
not being consistently recorded and no valid baseline data were available.
This fact hindered a before-and-after comparison. With the implementation
of the fall-prevention guideline, however, the procedure for recording patient
falls in the case of an incidence has been established. This will now be available for further evaluation not only within the two departments but also for the
hospital.
Resource use
In total, 1192 hours of working time were invested in the project by the hospital’s nursing personnel (details are presented in Table 2). Taking into account
the basic wage of a graduate nurse with 10 years of work experience, this
would amount to a project expense of about 14,600 € / 11,600 £.
table 2 Resource use in terms of invested time of involved hospital nursing personnel
type of resource use

Hours invested

Participation in nursing personnel’s information (1h/session)

110 h

Participation in group meetings – data collection (1 ½ - 2 h/ session)

598 h

Participation in interviews (app. 0.75 h/session)

41 h

Steering group meetings (1 ½ - 2 h/session)

147 h

Preparation for steering group meetings, meetings with ward nurses and
head nurse (0.5 – 4 h/session)

109 h

Educational sessions (app. 1.5 h/session)

187 h

Σ

1192 h
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DIsCUssIon
This study aimed to assess the effectiveness of multifaceted and tailored
strategies in implementing an evidence-based Falls GPG into an acute care
hospital nursing practice as well as to assess the time resources used. Using a participatory action research approach, six implementation strategies
were determined by participants and tailored to the necessities of each department and its units. The strategies were tailored based on the assessment of possible hindering and facilitating factors guided by the CFIR and its
supplementation. Study findings at the nursing personnel and organisational/
process levels supported the successful implementation of the Falls CPG in
the two participating departments, whereby the time invested turned out to be
relatively low.
nursing personnel level
The multifaceted and tailored strategies improved nursing personnel’s knowledge of how to access the Falls CPG and how to prevent falls. With regard
to the latter point, however, although the gain in knowledge was statistically
significant, the effect of 4.1% can be regarded as low. Three factors may have
contributed to this:
1. At the onset of the project nursing personnel’s knowledge was already
satisfactory, and taking fall-prevention measures was routine practice.
Dickinson et al. pointed out the importance of recognising “that it is
often within the basics of care such as [the prevention of falls] that the
rituals of nursing survive and changing practice in these areas requires
the letting go of experiential knowledge built and handed on over many
years” ([55], p. 40). Furthermore, it may be harder to substantially increase knowledge from a higher level starting point than from a lower
one. This was supported by a closer examination of results. Applying
the Dreyfus model from novice to expert adapted by Lester [56], the
results revealed a remarkable shift between advanced beginner and
fully competent assistant nurses; i.e. between having a working knowledge of key aspects of fall prevention to good working and background
knowledge of fall prevention. The shift in graduate nurses, which mainly
started with advanced beginners and competency and remained steady
or moved to competency and proficiency, was less obvious. Nearly one
third of participating graduate nurses remained advanced beginners
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and only a few achieved competency and proficiency. The latter indicates a depth of understanding of the discipline and area of practice
[56], in this case related to fall prevention.
2. The fluctuation of nursing staff in the OD was exceptionally high due
to the retirement of ward managers and staff nurses who were then
replaced by younger and therefore less experienced personnel. This
may explain the relatively high percentage of graduate nurses who remained advanced beginners.
3. Additionally, the following three hindering factors may have contributed
to an overall low knowledge gain:
The first factor may have been the reluctance of OD operation theatre
participants based on reasons found within four domains of the CFIR:
Intervention characteristics (no special focus on working with patients in
an operation theatre), inner setting (no perceived tension for change),
characteristics of individuals (no recent experience with falls) and process (the representative could not always participate in the steering
committee meetings). Unless there is, according to Dickinson et al.,
“sufficient discomfort or risk associated with current nursing practice,
it is unlikely that nurses will immediately see the need for change and
respond to the introduction of [a CPG]” ([55], p. 40). The decision to
include this unit into the implementation project was made by the hospital’s nursing management immediately before the start of the project.
During the process, the head nurse acknowledged the fact that the
Falls CPG was not equally relevant for all working areas within the OD.
Secondly, the mode and content of the educational programme carried
out in the OD was influenced by the head nurse and ward managers: It
was carried out as a lecture for all nursing staff in one session and not,
as previously intended, separately for each working unit. A further topic
was included which, according to nursing personnel feedback, did not
strongly grasp their attention, namely the hospital’s underlying nursing
theory related to fall prevention.
Thirdly, ASD’s relative priority (implementation climate) was also regarded as having been a limiting factor: Two other projects were being
conducted at nearly the same time, or close to the start of this project,
which limited attention and resources.
Apart from these potentially hindering factors, participants nevertheless appreciated the contribution of the Falls CPG implementation to their increased
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awareness of fall prevention and interventions formerly performed automatically and without reflection. It can be said that the project helped bring to light
a certain part of the invisible mass of an iceberg, i.e. nursing personnel’s tacit
knowledge that can be regarded as the ‘treasure in our heads’ [57]. This might
also be of particular importance for nursing in German-speaking countries:
verbalising/emphasising taken-for-granted areas of nurses’ work entails giving it a voice and making it visible, as only this enables the valuing of the practice of nursing both monetarily and with respect to the time invested . When
the implementation of the Falls CPG began, participants pointed out that they
already did so many things to prevent falls. However, the Austrian version of
the International Prevalence Measurement of Care Problems, conducted in
Austrian hospitals and nursing homes in 2011, revealed that almost no fall
prevention measures were reported as being taken [14]. This still supports
Abt-Zegelin’s statement that, for example, informing patients about risk factors in the hospital area is done ‘en passant’ leading to a lack of clarity about
how to represent common nursing interventions in nursing documentation [58]
and consequently in a survey where participants are asked to write down used
measures.
Attitudes and beliefs are considered an important factor influencing implementation processes [54, 55]. Similar to the study of Alanen et al. [54], nursing
personnel participating in the present study showed positive attitudes towards
guidelines and further improved them. These findings support Alanen et al.’s
assumption that implementation interventions improve attitudes toward guidelines [54]. The nursing personnel’s retrospective feedback that the Falls CPG
was now easily understandable also strengthens Alanen et al.’s assumption of
positive attitudes improving familiarity with guidelines [54]. Although the nursing personnel remembered that they had once had to read the Falls CPG, and
acknowledged having seen the guideline in their working unit, they seemed
unable to remember where to find it on the hospital’s intranet. The multifaceted and tailored strategies helped the nursing personnel to improve their
attitude regarding its availability. This is in line with the nursing personnel’s
gain in knowledge as described above. Alanen et al. also noticed that nurses
in implementer health centres saw guidelines as more available than nurses
in disseminator centres [54].
Although the impracticality of guidelines remained negative at t3, there was
a significant improvement towards the positive, especially with regard to one
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item: In light of this project, nursing personnel revised their opinion that guidelines challenged their autonomy. This change may be attributable to their involvement in the project and the educational programme, where they had
been informed that recommendations from a CPG did not have to be followed
blindly, but rather on the basis of their profound clinical judgement of a patient’s
situation. The participants’ negative assumption that most of their team members harboured disapproving attitudes about guidelines may be explained by
a discrepancy between what was articulated among the nursing personnel,
for assumed reasons of social acceptance, and what each participant actually
believed, as the overall attitude among participants was mainly positive. The
majority of nursing personnel still believe that guidelines oversimplify nursing
practice, although a certain degree of improvement was visible. This may be
explained by the fact that patients and patient contacts are seen as highly
individual. Guidelines are therefore regarded as never being able to fully illustrate the complexity of each individual patient situation. In practice, however,
nurses have to make individual patient decisions, taking into consideration
his/her needs, resources, and of course, external evidence.
Implementing the Falls CPG strengthened nursing personnel’s self-confidence. According to White, achieving self-confidence allows a more autonomous practice to be built which ultimately benefits the recipients of nursing
care; and having self-confidence allows nurses to realise professional collaboration [59]. Participating nursing personnel confirmed that they now felt
able to reasonably discuss fall prevention with third parties. The promotion
of knowledge is one of the identified antecedents to the acquisition of selfconfidence [59].
organisational or process level
Guideline recommendations can only be adhered to if the necessary means
and resources are available. Within this implementation project, several diverse resources and equipment were purchased and installed. Additionally, a
supplementary information folder was compiled for each working unit with the
respective relevant information. Thus, successful implementation criteria from
nursing personnel’s point of view were satisfyingly met even though no extra
budget was provided for the implementation of the Falls CPG. In this respect
it can therefore be argued that the approach to implementing the Falls CPG
was effective.
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All in all, this study strengthens results from existing literature [39, 60, 61],
finding that multifaceted and tailored implementation strategies are an effective means to implement a CPG, not only into healthcare practice but also
into acute care nursing. It is assumed that multifaceted strategies based on a
diagnostic analysis are more effective than single strategies because, according to Hulscher et al., multiple barriers can be removed [61]. As requested by
the authors, the choice of selected strategies in the implementation project
depended on the results of a comprehensive diagnostic analysis. This should
be carried out at the beginning of and throughout the implementation project
through determining barriers and facilitators. PAR proved to be a helpful approach in carrying out this project and bringing it to a successful conclusion.
Participants were satisfied with the approach and the obtained results.
Resource use
The second aim of this study was to determine the resources required to
implement the Falls CPG because hardly any study informs readers about
what expenditures of time and money have to be calculated for implementing
a CPG. The results demonstrate the real expenditure of time necessary to
implement the Falls CPG, allowing one to calculate staff-related costs, among
others, as requested by Ploeg et al. [41].
Limitations
The following limitations have to be acknowledged: It was not possible to
analyse the before and after changes with a paired t-test as intended. Participants were asked, as recommended by the consulted statistician, to mark
their questionnaire with a traceable personal identifier. An example was given
to allow its tracing during data collection while still maintaining anonymity:
the initials of their mother’s birth name and the two last ciphers of her year
of birth. However, about one third of participants recorded 99 as an identifier
and a substantial number recorded a combination of letters and ciphers which
they could not recall at the following data collection point. Only a minority
(<20%) recalled their personal identifier correctly. It was therefore decided
that unpaired t-tests should be used to compare before-and-after results. One
of the greatest challenges in this PAR project was its duration. Due to unforeseen circumstances it took nearly 18 months to complete the study. Firstly,
the beginning was delayed because another project within the OD had not
been finished as planned. This caused a further delay of the mid-term assess-
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ment which could not be carried out immediately after finishing the working
group meetings with less staff being available due to summer holidays. Thus,
the mid-term assessment was only scheduled about three months before t3,
which might have influenced the results. At the same time, this circumstance
helped to keep the topic of fall prevention alive in nursing personnel’s daily
work. Shortly before the start of the implementation project, nursing management decided to also include the OD’s operation theatre and its outpatient
clinic. As the questionnaire did not specify the individual participant’s working
area, it was not possible to analyse the potential effect of this aspect, especially with respect to OD’s operation theatre. Each completion of the questionnaire took about 40 minutes, which might have had a negative influence.
The required time, however, was completed during work hours and approved
as such. A clear strength of this study lies in the high response rate and the
participatory approach.

ConCLUsIons
Overall, this investigation showed that multifaceted strategies tailored to a
specific setting using a PAR approach and guided by the CFIR were an effective means to implementing a CPG into nursing practice in an acute hospital
setting. Recommendations for further implementation projects are available
and nursing managers now have sound knowledge about the time resources
required to implement a CPG into acute care nursing practice.

ADDItIonAL FILEs
Additional file 1: Scientific framework. Description of the scientific framework used.
Additional file 2: Nursing personnel involvement and applied implementation strategies. Description of nursing personnel involvement during the
implementation process and of the implementation strategies used.

ABBREVIAtIons
AGS: Attitudes towards guidelines scale; ASD: Accident Surgery Department;
CFIR: Consolidated Framework for Implementation Research; CPG: Clinical
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practice guideline; EPOC: Cochrane Effective Practice and Organisation of
Care; i.e: that is to say; OD: Ophthalmic Department; PAR: Participatory action research; t1: Baseline data collection; t2: Mid-term data collection; t3:
Final data collection.
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ADDItIonAL FILEs
Additional file 1: Scientific framework
To achieve and ensure sustainable implementation, a ‘whole-systems’ approach like participatory action research approach (PAR) [1, 2] is recommended. Such a comprehensive approach takes into account all facets of a
healthcare setting [2]. PAR involves a period of inquiry which describes, interprets and explains social situations/practice. A change intervention is then
simultaneously adopted that aims to improve a practice situation and involve
all persons concerned in the research process as collaborating partners of
the researcher ([3], p. 11; [4], p. 183; [5]). Action research itself is a cyclical
process of continuous assessment, planning, action and evaluation. This provides the opportunity for the procedures to be adapted to the existing needs
of a given situation [6]. Such a flexible approach also masters the challenge
of changing practice as it allows for assimilation of the unforeseeable through
continuous observation and reflection [4]. According to Kemmis, its empiricalanalytic approach is “oriented essentially towards functional improvements
in terms of its success in changing particular outcomes of practices” and “an
interest in getting things done effectively” ([7], p. 95); or, as Smith expressed,
it “is concerned with testing [the] effectiveness of an intervention” ([5], p. 85).
A PAR approach focuses on essential features that until now have rarely been
considered in the process of implementing guidelines or research results into
healthcare settings.
The Consolidated Framework for Implementation Research (CFIR), developed by Damschroder et al. [8], focuses on systems as a whole [9] and thus
seemed to fit quite well into PAR. This comprehensive framework takes the
user through five major domains (intervention characteristics, outer setting, inner setting, characteristics of individuals and process) with several underlying
constructs. Thus, it increases researcher and participant awareness of critical
topics like the adaptability of an innovation or the setting’s implementation
climate throughout an implementation project.
Several implementation strategies are available that aim to support and facilitate successful guideline use and to help overcome possible barriers during
the implementation process. The Cochrane Effective Practice and Organisation of Care (EPOC) Review Group provided a framework that distinguishes
four different types of interventions: professional, financial, organisational and
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regulatory interventions. Each type of intervention comprises a list of several implementation strategies [10]. These lists provide a valuable overview of
possible strategies for meeting the different requirements of an implementation process and furthermore include strategies which vary from bottom-up
(through participation) to top-down approaches (through instructions). The
EPOC framework has been suggested for use in guideline implementation
studies, either for planning the implementation process itself and/or for designing a study [11]. Yet, the framework does not specify the effectiveness of
the individual implementation strategies.
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Additional file 2: Nursing personnel involvement and applied
implementation strategies
Nursing personnel involvement
A steering group comprising nursing personnel representatives was recruited
from both departments: five representatives from the ASD and eight from the
OD with HEB serving as moderator and advisor in each group. During six
(ASD) / seven (OD) monthly meetings between January and June/July 2011,
the implementation of the Falls CPG was planned, necessary measures initiated and their progress continually evaluated. The results of the baseline data
collection informed the course of action for each steering group. All graduate
and assistant nurses not members of a steering group were given the opportunity to present their ideas and/or critiques, either in person during a steering
group meeting or indirectly through their representatives. The main purposes
of the steering group meetings were to determine:
-

the problem of falls from the perspective of nursing personnel
gaps in preventive measures already carried out by nursing personnel
nursing personnel’s aims for guideline implementation and appropriate
criteria for their measurement*
successful implementation criteria from the participants’ point of view
(for example, availability of necessary means/equipment for fall prevention)

*Nursing personnel’s aims included a reduction of falls and their effects; more
knowledge regarding fall prevention, Falls CPG recommendations and on
recording a patient fall; optimising patient care in fall prevention; consistent
procedures in fall-preventive actions and documentation; having adequate
means and staff to adhere to fall-prevention recommendations; environmental
modification (barrier-free access to the shower for disabled and less mobile
patients, doorframe ramp to the balcony); patient information for hospital stay
including adequate slippers and personal walking aids; making fall-prevention
efforts visible.
Furthermore, steering group meetings served to consecutively select and tailor adequate implementation strategies and to initiate appropriate measures,
including:
-

defining the content of an educational programme for each department
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-

-

compiling a reference book with unit-specific information including written materials specified to each unit; for instance core information to be
given to patients regarding fall prevention or a list of commonly present
drugs known to raise the risk of falls
determining additionally necessary means/equipment to prevent falls
and necessary environmental modifications
determining the mode of audit and feedback with consideration of existing structures in both departments

All steering group members encouraged their team to use the evidence-based
guideline recommendations in daily practice. Furthermore, they served as facilitators for their team by answering questions, and by collecting information,
additional ideas and/or critiques that were consequently integrated into the
ongoing process.
Applied implementation strategies
Six implementation strategies were tailored to the needs of each department,
then applied and classified according to EPOC [1]:
1. Educational meetings: 3 identically-organised 90-minute lectures were
held for OD nursing personnel. ASD nursing personnel attended short
lectures (2 x 15 minutes) during two team meetings. Those who could
not attend one of these meetings were informed individually by a steering group member.
2. Distribution of written materials: The reference books were made available to each unit and nursing personnel was obliged to act according to
the compiled material as soon as the training was completed.
3. Local opinion leaders: Steering group members from both departments
acted as motivators in their respective teams as soon as the steering
groups were established.
4. Audit and feedback: Assessment of fall risks, nursing care planning and
measures taken in daily practice were audited using the pre-existing
structures of both departments. Within the ASD, audit and feedback
were included into the weekly nursing ward rounds, and the nurse in
charge of the respective patient received appropriate feedback from
the ward manager. Within the OD, audit and feedback were included
through regular audits of nursing records, and feedback was given to
the team by the appointed nurse. After a fall, a report had to be written
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which was audited by the head nurse, who in turn gave feedback to the
responsible nurse.
5. Adaptation of nursing record systems: Only minor adaptations were
necessary in both departments and installed/executed prior to the educational meetings, for example by adding phrases like ‘patient information given’ to allow documentation measures to be performed quickly.
6. Changes in physical structure, facilities and equipment: Necessary
equipment was purchased and environmental modification was initiated. These were used immediately upon receipt.

The first four implementation strategies were part of the professional interventions category as they were directed towards the nursing personnel. The
latter two were part of the organisational interventions category [1]. Financial
incentives could not be offered as there was no extra budget available for this
project.
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Evaluation of applied theoretical framework
ABstRACt
Background: Implementing clinical practice guidelines (CPGs) in a healthcare setting is a complex intervention comprising various independent and
interdependent components. Although never evaluated in a practical context,
the Consolidated Framework for Implementation Research (CFIR) appeared
to be a suitable theoretical framework for guiding an implementation process.
The aim was an evaluation of the comprehensiveness, applicability and usefulness of the CFIR in implementing a fall-prevention CPG in nursing practice
to improve patient care in an Austrian university teaching hospital setting.
Methods: The CFIR evaluation based on (1) team-meeting minutes, (2) the
main investigator’s research diary containing a record of a before-and-after,
mixed-methods study design embedded in a participatory action research
(PAR) approach for guideline implementation, and (3) qualitative and quantitative data collected from involved graduate and assistant nurses from two
Austrian university teaching hospital departments with respective data analysis. The CFIR was used to organise the findings across all data sources per
and across time point(s) and to assess their influence on the implementation
process resulting in implementation and service outcomes.
Results: Overall, the CFIR emerged as a comprehensive framework for implementing a guideline into a hospital-based nursing practice. However, the
CFIR did not take into account some factors that are crucial in the planning
phase of an implementation process such as stakeholder aims and wishes/
needs when implementing an innovation, pre-established measures related
to the intended innovation and pre-established strategies for implementing an
innovation. For CFIR constructs like reflecting & evaluating and engaging, a
more specific definition is recommended. The framework and its supplements
were easily applicable for researchers and their scope was appropriate for the
complexity of a prospective CPG-implementation project. The CFIR facilitated
qualitative data analysis and provided a structure of organising project results
and viewing them in a broader content to explain the main findings.
Conclusion: The CFIR was a valuable and helpful framework (1) for assessing baseline, process and final state of and influencing factors on a CPGimplementation project, (2) for the content analysis of qualitative data collected throughout the implementation process and (3) for explaining the main
findings.
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BACKGRoUnD
Nurses are expected to provide evidence-based care that is regularly updated
with research findings in order to improve quality of care and promote positive
patient outcomes [1 - 3]. Evidence based clinical practice guidelines (CPGs)
are seen as one means of introducing research results into practice [4]. Yet,
introducing CPGs into any health care setting is considered a complex intervention. Complex interventions are characterized by a number of components
that may act independently and/or interdependently from one another. These
components may consist of several hindering factors on an organisational,
multidisciplinary, individual and/or guideline level [5]. One also has to consider
that common influencing factors such as nurses’ knowledge and cognitions,
attitudes as well as social influence, organisation and resources are often
specific to innovation, context and target groups [6]. All of these factors play a
role in the implementation process, but it is difficult to determine which ones
are crucial [7, 8]. Multifaceted strategies should therefore be employed which
target existing barriers and other previously identified influencing factors [5,
6, 9 - 11]. Furthermore, implementation interventions should be tailored to
the needs of the respective sites to maximize improvement in professional
practice [12, 13]. Van Achterberg et al. point out that implementation strategies should also be linked with relevant theoretical insights if they are to be
successful [6].
Several implementation theories mention influencing factors and guide implementers through the implementation process. These influencing factors often
encompass the same meaning but are not identically labelled across these
theories. Furthermore, implementation theories are often not exhaustive with
regard to these factors. Therefore Damschroder et al. combined 19 published
implementation theories into the Consolidated Framework for Implementation
Research (CFIR). It comprises five major domains (intervention characteristics, outer setting, inner setting, characteristics of individuals and process) with
39 underlying constructs and sub-constructs that are potential influences on
efforts to change practice [11]. Each (sub-) construct is defined; for example,
tension for change is defined as “the degree to which stakeholders perceive
the current situation as intolerable or needing change” ([11], p. 8). The constructs can be used as implementation and evaluation criteria in three different
ways: They may (1) raise awareness of potential influencing factors, (2) The
constructs also (3) facilitate the analysis of pivotal processes and outcomes
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and (3) help to organise all findings of an implementation process to explain
the outcomes: in short, to understand what worked where and why [11]. To
obtain a comprehensive overview of the implementation process, the influencing factors should be assessed at the beginning, throughout and at the end of
any implementation process. Regarding outcomes, Proctor et al. point out that
implementation, service and client outcomes can be distinguished [14]. Implementation outcomes are defined as “the effects of deliberate and purposive
actions to implement new […] practices” ([14], p. 65). They are seen as necessary preconditions to attaining subsequent desired changes in clinical or
service outcomes [14]. Service outcomes refer to the extent to which services
are, among others, safe [14] as service providers have, for example, a better
knowledge of the respective topic or because more devices are available.
It is relevant for potential users of the CFIR that it be a comprehensive, applicable and useful framework that meets the above mentioned expectations
by Damschroder et al. [11]. Since its publication in 2009, the CFIR has been
applied in a number of studies with the purpose of either explaining or describing research findings in order to identify matters of interest or evaluate the
framework itself. Sorensen and Kosten [15] applied the framework to multiple articles in one journal issue and found that the model could be useful in
systematically describing implementation research findings for a wide variety
of clinical areas in the addictions field. Damschroder and Lowery applied the
CFIR as an interview guide and for analysis purposes with the intention of
describing factors that explain variations in implementation success of a programme implemented previously in Veteran’s Affairs medical facilities, and
to illustrate how the CFIR could be applied to identify influential contextual
constructs on implementation [16]. This finally resulted in presenting specific
examples to clarify distinctions between a few constructs identified during the
CFIR’s application as being closely related; for example relative priority versus patient needs and resources; design quality and packaging versus access
to knowledge and information [16].
Damschroder and Hagedorn used the CFIR as an organising framework to
evaluate implementation theories used in substance use disorder treatments.
The authors concluded that the CFIR is a comprehensive practical taxonomy of constructs with influence on implementation effectiveness. None of
the evaluated implementation theories captured all constructs provided in the
CFIR [17]. Hartzler et al. used the CFIR as a guide to exploring publications
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for the transportability of contingency management in substance abuse treatment. They were interested in identifying which of the CFIR domains were
highlighted in the identified literature [18]. The domain highlighted most often
was intervention characteristics (59%) followed by characteristics of individuals (34%) and inner setting (32%). The process was focussed on in 18% of
the included literature and outer setting in 8%. Powel et al. used the CFIR to
examine ‘research (and real-world implementation efforts)’ through its lenses
as they expected that this would give “some indication of how comprehensively strategies address important aspects of implementation” ([19], pp. 19495). The domains were addressed by implementation strategies between 45%
and 100% of the included studies (characteristics of individuals: 100%, inner
setting: 82%, process: 64%, outer setting: 55% and characteristics of the intervention: 45%). The authors appraised the CFIR as helpful for a greater
understanding of the overall designs of studies included in their systematic
review and the intended targets of the implementation strategies [19].
In a post-hoc, deductive analysis of narrative accounts of innovation in health
care services, Ilott et al. evaluated the utility of the CFIR. They found the
framework to be both useful and user-friendly as it captured the complexity
of implementation in health care practice in context and across multiple sites.
Additionally it was found to be easy to apply due to its conceptual clarity and
the wide coverage of the five domains [20]. No study was found that applied
and evaluated the CFIR for its comprehensiveness, applicability and usefulness in an ongoing implementation project.
For this reason, the purpose of this paper was to evaluate the comprehensiveness, applicability and usefulness of the CFIR itself. The evaluation of the
CFIR’s comprehensiveness will focus on its constructs, while an evaluation
of its usefulness and applicability will focus on its application as a theoretical
framework during the implementation process. The CFIR was applied within a
fall-prevention CPG implementation project. The basis on which to implement
the evidence-based guideline “Fall prevention for older and elderly persons in
hospitals and chronic care facilities” [21] (subsequently named the Falls CPG)
was a hospital-wide incidence of patient falls which was considered to be
high by the nursing management of the respective Austrian university teaching hospital. The implementation of the Falls CPG aimed at improving nursing
practice in two of the hospital’s departments. The project concentrated on
implementation and service outcomes. The main focus of the study was inves-

137

Chapter 6
tigating the effectiveness of the implementation strategies used. The resulting
main findings (service outcomes and resource use) are reported in Breimaier
et al. [22].

MEtHoDs
Design
The CFIR’s comprehensiveness, applicability and usefulness were assessed
in a post-hoc evaluation of how useful the framework actually was for guiding
the implementation of the Falls CPG during the course of implementation.
The comprehensiveness review will focus on the (1) presence or absence
of necessary constructs as well as (2) definitions of existing constructs. The
applicability and usefulness review will focus on the CFIR (1) as a guide to developing assessment questions and as a framework for revealing influencing
factors, (2) as a template for content-analysis and (3) as a guide to interpret the main findings. The CFIR was applied within a before-and-after, mixed
methods study design embedded in a participatory action research (PAR) approach for guideline implementation. According to Grol et al. the CFIR can be
considered an explanatory framework; to complement its use a ‘process’ or
‘action theory’, in this case the PAR approach, is needed [23]. CFIR’s theorybased constructs and mechanisms help to explain whether an implementation
may or may not succeed. Furthermore, it helps to identify potential barriers
and facilitators if used pre- or during an implementation. This in turn helps to
guide the selection of strategies to overcome or leverage these influencing
factors [17]. The PAR approach, in turn, through its cyclical process, facilitated
the identification of each relevant step in the Falls CPG implementation process. Before outlining the procedure for CFIR’s evaluation, the study’s PAR
approach and procedure is subsequently described.
the study’s participatory action research approach and procedure
Participatory action research (PAR)
Participatory action research is recommended as it is known to achieve and
ensure sustainable implementation [24, 25]. The advantage of this approach
was seen in its underlying key features: taking into account all facets of a
healthcare setting, addressing issues of nursing praxis, bringing about change
to improve practice, involving all stakeholders in the process, its cyclical pro138
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cess and evaluation, and its educative nature [24, 26]. The flexibility of PAR allows for assimilation of unforeseeable events and occurrences and it provides
the opportunity to adapt procedures to the existing needs of a given situation
[27, 28]; therefore PAR was used as a general approach to implementing the
Falls CPG.
Preparation phase
The nurse director, in agreement with all head nurses, selected two departments for participation: the Accident Surgery (ASD) and the Ophthalmic (OD)
Department. Both departments were found to be appropriate for implementing
the Falls CPG due to their patient clientele (age, restricted mobility, impaired
eyesight) (Research diary (RD) 11/01/2010). During preparatory meetings between the nursing director, the two respective head nurses and HEB (main investigator), initial ideas for the general proceedings and mutual expectations,
for example regarding aims to be achieved, were exchanged. The approximate time schedule was set for the subsequent steps of the implementation
process (RD 25/02/2010, RD 07 & 15/06/2010). The roughly outlined steps included: baseline assessment to capture the intended outcomes and possible
influencing factors, elaborating the concrete procedure within steering group
meetings, mid-term assessment upon termination of the steering group meetings and final assessment half a year later. Planned sessions were scheduled
on various days of the week to accommodate participant work schedules. It
was also determined that all graduate and assistant nurses (subsequently
referred to as nursing personnel) from ASD and OD would be included in the
whole implementation process. Before the end of this preparation phase, the
hospital had reorganised the head nurses’ scope of responsibility resulting
in one head nurse being responsible for both departments included in the
project.
Steps of the implementation process and nursing personnel’s involvement
Information meetings. In an initial information session, the project aims and
scope were presented to nursing personnel. Participants received written information including informed consent forms for participation in the study. Ethical approval was obtained from the university’s Research Ethics Committee
(EK-No. 21-334 ex 09/10) prior to initiating the study. An overview of the implementation process steps is given in Figure 1.
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Data collection. Qualitative (interviews, group discussions) and quantitative
(questionnaire) data were collected at the baseline (t1; intervention characteristics, inner setting, characteristics of individuals and additional relevant
information), mid-term (t2; intervention characteristics, inner setting, characteristics of individuals, process) and at the end of the project (t3; intervention
characteristics, inner setting, characteristics of individuals, process) from the
ASD and OD nursing personnel regarding central outcomes and influencing
factors (see Additional File 1). Baseline and final data collection assessed
the effectiveness of the implementation strategies used (for further detail see
Breimaier et al. [22]). Mid-term and final data collection assessed the implementation process from the perspective of the nursing personnel.
Steering groups. The core element of the whole implementation process was
the two steering groups. They were recruited from both departments by the
head nurse. The groups comprised 13 volunteers (5 from the ASD, 8 from the
OD) including graduate and assistant nurses. They met on a monthly basis
(ASD six times, OD seven times) to plan and continually evaluate the implementation process and its progress. HEB acted as the group’s moderator
and advisor. To make use of synergies and stimulate and enrich discussions,
ideas were transferred by HEB between groups. At the beginning of the first
meeting, the results of the baseline data collection were presented to each
group, which informed the course of action within both groups. During the first
two meetings, and based on the baseline findings, the problem of ‘falls’ was
defined from nursing personnel’s perspective, gaps in fall preventive measures already carried out were determined, nursing personnel’s aims regarding
guideline implementation and appropriate criteria for its measurement as well
as criteria of a successful implementation from their point of view were defined
(ASD & OD steering-group-meeting minutes (SGMM) 01 & 02/2011).
Evaluation and adaptation of the ongoing process. According to PAR cycles
of continuous problem identification/situation analysis, planning, action and
evaluation [26], each steering group meeting included topics regarding status
quo, what was already underway, pending issues, what was needed or had
to be done, when and by whom, and any open questions in order to evaluate the ongoing implementation process and allow necessary adaptations/
modification (ASD & OD SGMMs). To give an example: one early-defined aim
of ASD nursing personnel was to level the doorframe ramp to the balcony,
which had been identified as risk factor (ASD SGMM 02/2011). In the course
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of the project it became clear that this was not possible for several reasons.
A discussion during a steering group meeting brought up a suitable alternative solution: to install a nurse call on the balcony so that patients could ring
for help to safely cross the doorframe ramp (ASD SGMM 03 & 04/2011). As
no extra budget was available for the Falls CPG implementation project it
was clear from the beginning that each steering group decision had to go
through official channels. However, if based on good arguments regarding
usefulness and feasibility, the head nurse helped to organise its realisation.
This also applied for necessary devices/equipment for fall prevention. Nursing personnel from each working unit helped, for example, to identify available devices/equipment for fall prevention and what would be necessary to
adhere to guideline recommendations. Based on this, a list was compiled in
a steering group meeting and forwarded to the head nurse. A sensor mat, for
example, was on the OD list to monitor, especially at night, high-risk patients
such as those suffering from dementia. After a local presentation of a sensor
mat to steering group members and ward managers on one of the wards, and
weighing the pros and cons, purchase was not recommended (OD SGMM 04
& 06/2011). Within a later steering group meeting, an alternative solution was
found in form of a baby monitor (OD SGMM 06/2011).
Selection of implementation strategies. In the course of the steering group
meetings, adequate implementation strategies were consecutively selected
and tailored. For this purpose the framework for implementation interventions/
strategies provided by the Cochrane Effective Practice and Organisation of
Care (EPOC) Review Group [29] was applied. The selection and tailoring of
implementation strategies were based on the gaps, aims and necessities mutually defined in the first two rounds (for further details see Breimaier et al.
[22]). All involved parties had the opportunity to present ideas and/or critique
during a steering group meeting (either in person or through a representative)
and they were kept formally and informally up to date. Further information
detailing nursing personnel involvement is provided in Breimaier et al. [22]).
CFIR’s evaluation
The evaluation of the CFIR’s comprehensivness, applicability and usefullness
was based on several sources of data recorded during the implementation
process. The main investigator’s research diary with consecutively entered
notes documented the course of the project. This included: decisions made;
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perceived facilitators, barriers and their solutions; topics and results of ad
hoc meetings held on demand between HEB and head nurse or HEB, head
nurse and ASD/OD ward managers from the two participating departments;
observations and experiences made by HEB with regard to CFIR’s comprehensivness and its application. Minutes of steering group meetings (SGMMs
01-07/2011) also captured the course of the project. To assess the influencing
factors of the intended Falls CPG implementation project, as suggested by
the CFIR [11], quantitative (questionnaire) and qualitative data (interviews,
group discussions) were collected (t1 - t3). Details about the corresponding
data collection tools and the respective data analysis methods are outlined in
Additional File 1. Relevant findings are used to illustrate the main influencing
factors with respect to each CFIR domain.
Prior to the start of the implementation process, the CFIR was used to develop
a list of questions. This development of questions considered each CFIR domain with its respective (sub-) constructs that were thought to be necessary
and helpful to assess the baseline of the project, to reveal influencing factors
in the course of the project and finally to evaluate the implementation process
itself. This list of questions provided the basis for the applied questionnaires,
respective semi-structured interview guides and reflective questions asked
during the steering group meetings. When analysing the qualitative data the
CFIR was used as a template for content analysis. Finally, the CFIR also
was used as a guide to interpret the main findings. To do so, all findings obtained across all data sources per time point (interview, group discussions and
questionnaire data, SGMMs, relevant RD entries) and across the three time
points were organised under CFIR’s respective domains, (sub-) constructs
and its supplements (see Breimaier et al. [22]). The intention was (1) to reveal
whether the qualitative and quantitative data with regard to the same CFIR
domain and (sub-) construct supported each other or not, (2) to find out how
and which factors/elements influenced the implementation process and the
main outcomes of the implementation project as anticipated by the CFIR [11],
and (3) to discover changes over the course of the project. The strength and
direction of the influence of the identified factors were assessed using the
aggregated findings from all respective sources and marked with ‘+’ / ‘++’
(positive/very positive influence), ‘-’ / ‘--’ (negative/very negative influence) or
‘+/-’ (mixed influence). The main investigator’s thorough post-hoc reflections
helped to combine relevant data for this assessment.
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REsULts
Detailed information about participating nursing personnel (response rates
and characteristics of individuals) and the setting (inner setting - structural
characteristics) is outlined in Additional File 2.
CFIR’s comprehensiveness
Presence or absence of necessary constructs
The CFIR successfully covered a wide range of influential factors relevant for
an implementation project, such as available resources, nursing personnel’s
perception of the underlying problem (patient falls) and the intervention (Falls
CPG) itself, communication and its channels, culture of the organisation, cooperation within and between teams and leaders and the degree of receptiveness shown by the organisation regarding implementation. However, in the
preparation phase of the project, four constructs were added to the framework
based on HEB’s reflection regarding implementation processes and her experience as a nurse (RD 23/07/2010): (1) Stakeholders’ aims: it was anticipated
that the nursing personnel had their own ideas about what they wanted to
achieve with regard to the Falls CPG implementation, (2) stakeholders’ wishes/needs when implementing the Falls CPG: to learn what should be considered in the ongoing implementation process, (3) pre-established strategies for
implementing an innovation: to learn what was known and common and what
may fit or not, and (4) pre-established (fall preventive) measures related to
the intended innovation: fall prevention is within nursing personnel’s scope of
responsibility for which existing measures were anticipated. Results of these
four added constructs are presented in Additional File 3.
Definition of existing constructs
The underlying reflecting & evaluating construct (process domain) was defined very broadly as “quantitative and qualitative feedback about the progress and quality of implementation…” [11]. In the ongoing process during
steering group meetings, the outcomes of the baseline assessment built the
basis for further action, which in turn was continually evaluated in each steering group meeting as already described in the methods section. To evaluate
the proceedings from nursing personnel’s perspective during the mid-term and
final data collection (RD 21 & 24/05/2010, RD 20/07/2011, RD 23/02/2012),
the definition of this construct was specified with: stakeholders’ conclusions
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about their satisfaction and contentedness with the project; its progress and
achievements; the invested time and effort on behalf of stakeholders; the perceived change and impact; stakeholders’ learning effect, as well as perceived
barriers and facilitators. Additionally, stakeholders recommendations for further CPG implementation projects and their estimation of the sustainability of
the implemented Fall CPG were requested.
The underlying engaging construct (process domain) only considered persons involved in the design and realisation of the implementation process (for
example, opinion leaders or external change agents) but not the staff applying the CPGs after implementation, i.e. the “frontline” stakeholders. However,
since a group’s degree of engagement is crucial for a project’s success, it was
determined that they should also be included as an additional sub-construct
(RD 24/05/2010, RD 20/07/2011).
CFIR applicability and usefulness
The CFIR was used as a guide (1) to develop questions to assess context and
process, (2) to create a framework for content-analysis of qualitative data, (3)
to reveal influencing factors on and changes during the implementation process, and (4) to interpret the main findings.
The CFIR as a guide to developing assessment questions
The CFIR was easily applicable and supportive. It helped to develop assessment questions for the Falls CPG implementation project. Moreover, questions for reflecting and evaluating the progress within the steering group meetings were able to be included as an integral part of each meeting (ASD & OD
SGMMs).
The CFIR as a framework for revealing influencing factors on the implementation process with its outcomes and changes in the course of the project
Several factors influencing the Falls CPG implementation project were revealed – both barriers as well as facilitators. Factors that mainly influenced
the Falls CPG implementation came from four out of the five CFIR domains:
characteristics of the intervention, inner setting, characteristics of the individuals and process. The respective (sub-) constructs that mainly influenced the
implementation process are illustrated in Figure 2 together with a description
of outcomes achieved. For each domain, the respective (sub-) constructs fa-
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cilitating the implementation process are described first, followed by barriers
and constructs which had a mixed influence. Constructs of the outer setting
were not so influential in this implementation project and therefore not included in the description.
Characteristics of the intervention. Especially at the start, the implementation
process was negatively influenced by the perceived complexity of the Falls
CPG. Nursing personnel found the document too lengthy, difficult to apply,
and complicated. They did not feel they had enough time to read it during their
day or night shift. This concern was considered when designing the educational programme in the steering group meetings (ADS & OD SGMMs). The
influence of the supposed relative advantage of the implementation project
was mixed. While quite a few interviewees (t1) saw no need to implement
the Falls CPG others saw potential for improvement, for example in nursing
practice or availability of fall preventive means. Further details together with
quotes are provided in Additional File 3.
Inner setting - facilitators. All in all, eight constructs with main influencing qualities were identified – four facilitating ones and four barriers. Two constructs
turned out to be very supportive: networks & communications and leadership
engagement (readiness for implementation construct). (1) Networking and
communication within teams as well as between teams, ward managers and
the head nurse were generally considered to be positive (interview data, t1;
RD notes). This supported the transparency of the ongoing project between all
parties and initiated a continuous in-depth discussion of the topic within both
departments (interview data, t2 & t3). (2) Leadership engagement was the
second construct. The head nurse, for example, advocated the project within
meetings with ward managers of both departments and facilitated the acquisition of necessary devices even though no extra budget was available for this
project. Two further positive influencing factors were the culture and learning
climate (sub-) constructs: (3) The organisational culture was predominantly felt
to be a group and a hierarchical culture (questionnaire data, t1 - t3). It seemed
to be of minor concern that a decision be made by a leader if, for example,
no agreement could be achieved within a team and decisions were seen as
a leader’s responsibility (interview data, t1). For this reason a steering influence from the management (head nurse and OD ward managers) regarding
the design and content of the intended educational programme was included
by the OD steering group without rising concern (RD 03/03 & 15/06/2011).
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(4) The learning climate (implementation climate construct) appeared favourable, especially regarding leadership, experimentation and rewards (questionnaire data, t1 - t3). This facilitated, for example, the selection and tailoring of implementation strategies like the educational programme (RD 17 &
31/01/2011).
Inner setting – barriers. At the same time, four constructs from the inner setting domain proved to negatively influence the implementation process, especially at the beginning: (1) a need for change (tension for change, implementation climate construct) was not seen. Nursing personnel were convinced
that they already adhere to the Falls CPG and could not envision further fall
preventive measures being implemented in their daily work (interview data,
t1). Explicitly illustrating recommended pre-established fall preventive measures already in place and a focus on recommended ones not in place helped
to overcome this barrier when planning the Falls CPG implementation in the
steering group meetings (ASD & OD SGMM 01 to 03/2011). (2) Other issues
like pain management had also been considered even more important than
implementing the Falls CPG and captured nursing personnel’s attention (interview data, t1) (relative priority, implementation climate construct). Nonetheless, the head nurse and ward managers supported the project and during the
steering group meetings we concentrated on topics regarding fall prevention
relevant for each department (ASD & OD SGMMs; see Additional File 3). (3)
An extra budget was not available for implementing the Falls CPG. For this
reason, not all ideas in the implementation process could be realised, such
as, for example, creating a prize for a cross word puzzle on fall prevention
as a form of incentive (RD 07/07/ & 23/08/2011. (4) A structural reorganisation in the hospital (structural characteristics construct) caught OD nursing
personnel’s attention: As the head nurse had resumed responsibility for the
OD prior to the start of the project, additional meetings with OD ward managers, the head nurse and HEB were included in the course of the project (RD
21/10/2010, 10/02, 03/03, 14/04 & 19/05_2011). Moreover, the OD itself was
undergoing major restructuring at the time. Further information regarding the
influencing factors of the inner setting is provided in Additional File 3.
Characteristics of individuals. Within this domain, we identified a strong influence from the following three constructs: (1) Individuals’ identification with the
organisation seemed to be good considering the many years of work experience in the same place and the low staff turnover especially in OD (inter-
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view and questionnaire data, t1). (2) Participants had little to moderate knowledge of nursing science and research (other personal attributes construct)
(questionnaire data, t1 - t3). Resulting initial linguistic differences between
researcher and participants were reported shortly after the first information
meeting by the head nurse and respective explanations included for the following ones (RD 12/09/2010). Upcoming questions regarding the research
part and the project proceedings were answered within an ad hoc meeting
between the head nurse, OD ward managers and HEB (RD 21/10/2010). (3)
Nursing personnel’s self-efficacy was generally good. However, due to the
open approach with no detailed plan for the proceedings and the position/role
of the participants, they felt an intangible insecurity about this change process
at the project start (interview data, t1 & t2). This was solved within the steering group meetings when it became clear that the proceedings should match
nursing personnel and department needs (ASD & OD SGMMs). Further information regarding these (sub-) constructs is provided in Additional File 2.
Process. Within this domain four constructs were relevant influencing factors:
planning, engaging, executing and reflecting & evaluating. (1) The planning
construct contained two influencing factors. Firstly, the project was meant to
commence in the spring of 2010, but had to be postponed to autumn 2010
for organisational reasons within the OD (RD 26/04/2010). Therefore the
mid-term assessment (t2), originally scheduled for summer 2011, was actually conducted in autumn 2011, i.e. three month later as intended and with
only three instead of six months left to the final data collection (t3). Secondly,
a last-minute decision by the hospital’s nursing management to include the
OD’s outpatient clinic and the operation theatre in the project (RD 02/08/2010)
further complicated matters. The implementation of the Falls CPG had to be
adapted to the three different working units within the OD and one additional
steering group meeting was necessary. The planning process within the steering group meetings was done stepwise and adaptations were included when
required as described in the methods section.
(2) In general, the engaging construct was assessed to have had a positive influence on the implementation process. This includes the selection of suitable
members for the two steering groups agreed upon by both the researchers’
(inclusion of graduate as well as assistant nurses and nursing personnel from
all working units) and head nurse (being constructive, interested in the topic
but also taking up a critical stance). Several opinion leaders were among the
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group members. The teamwork was constructive and open-minded, the group
members supported the Falls CPG implementation in their respective teams
and finally all set aims were successfully reached (ASD SGMM 06/2011, OD
SGMM 07/2011; RD 17/01/2011). The head nurse was formally appointed to
be the internal implementation leader. She advocated for the project within
meetings with ward managers, forced project transparency for staff, facilitated
the acquisition of necessary devices, developed a template to report fall incidences, and mandated the preparation of a supplementary information folder
including the material that had been elaborated on during the steering group
meetings (RD 06/2010 - 07/07/2011). The main investigator was involved
as an external change agent. After initial scepticism, HEB was perceived by
steering group members as an adviser whose ideas served as a basis for
discussion – the steering groups themselves decided what was suitable and
what not. (ASD & OD SGMMs 06 & 07/2011).
(3) Executing was mainly considered to be a positive influence on the implementation project. A clearly defined time schedule regarding what had to be
achieved and by when was not set in detail at the beginning. However, the set
time frame for steering group meetings was kept for organisational reasons
(RD 15/06/2011). Steering groups, the main investigator, the head nurse and
ward managers all strived to achieve this with timely and coordinated action
undertaken by the respective parties. When, for example, in the third ASD
steering group meeting the decision was made to install a nurse call on the
ASD balcony, the ASD ward manager immediately requested an assessment
of its practicability by an electrician. After his positive confirmation and having been the given okay for installation from the head nurse, the nurse call
was in effect at the beginning of July 2011 (RD07/07/2011). At the end of the
steering group meetings, all set targets were either achieved or in their final
phase, as ADS’ educational programme was not yet completed and the OD
unit’s reference books not fully prepared (ASD & OD SGMMs 06 & 07/2011).
At the beginning of the steering group meetings, however, its members struggled to define appropriate measurement criteria to assess the achievement
of nursing personnel’s aims. Discussions with head nurse and ward managers (RD 03/03/2011) and within the first ASD and OD steering group meetings (SGMMs 01 & 02/2011) helped to overcome this problem. Steering group
members expressed that they became aware of what had to be done and
commenced concrete planning at the time of the third meeting (interview data,
t2).
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Continuous reflecting and evaluating helped to bring forward the project. In
each steering group meeting the progress of the Falls CPG implementation
was regularly discussed as already described in the methods part. Pending
items were followed persistently until a solution or an alternative was found
(ASD & OD SGMMs). The earlier referenced nurse call for the ASD balcony
is one example of this. Steering group members reported project progress
during team meetings within their work unit or during shift changes to get feedback from their colleagues. In the OD several meetings to report progress and
clarify any emerging problems or questions were scheduled between the head
nurse, OD ward managers and HEB (RD 10/02, 03/03, 14/04 & 19/05/2011) or
else between the head nurse and HEB (RD 15/03, 10/05 & 15/06/2011). This
additionally ensured transparency and ward manager support for the project
within their units.
Implementation and service outcomes. The summary of the chosen approach,
procedures and influencing factors finally resulted in implementation and service outcomes. Implementation outcomes revealed that the implemented
measures were feasible and the nursing personnel were content with what
was implemented and satisfied with the process. Nursing personnel evaluated the Falls CPG implementation for characteristics of change and several
change process variables. Moreover, they provided recommendations for further implementation projects. Detailed information as to implementation outcomes is provided in Additional File 3. Service outcomes included increases
in nursing personnel knowledge, their awareness of fall prevention, positive
attitudes towards CPGs, the availability of new devices as well as changes
in the surroundings. Detailed information on this and resource use (implementation outcome), which were the study’s central outcomes, is provided in
Breimaier et al. [22].
The CFIR as a template for content-analysis
In general, the task of assigning text passages from the interviews and group
discussions to their respective CFIR construct or sub-construct was unproblematic. The analysis of the first interviews (t1) however, revealed that the
difference between tension for change and relative priority (domain inner
setting, construct implementation climate) was not clear. Based on a closer
look at the respective definition given by Damschroder et al. [11], the decision
was made that tension for change would refer to the perspective of an individual person and relative priority to the perspective of the organisation (RD
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15/12/2010, 05/01/2011). Furthermore, a close examination of the respective
definition solved the initial problem of distinguishing between adaptability (domain intervention characteristics) and compatibility (domain inner setting) (RD
10/01/2011). Engagement or non-engagement expressed by interviewees (t2
& t3) could not clearly be assigned to either the engaging or to the executing
construct (both constructs belong to the process domain). Based on a discussion between HEB and BH, a new sub-construct was created, stakeholder
involvement. This sub-construct was finally assigned to the code reflecting
& evaluating (domain process) as it reflected stakeholders’ own perspective
about their engagement in this project (RD 13, 22, 24 & 27/01/2012). Stakeholder involvement was subsequently defined as the way in which stakeholders were incorporated into the project. During the analysis of the final interviews (t3), no further problems arose regarding content categorisation.
The CFIR as a guide to interpret the main findings
When reflecting on why certain things worked (or did not), one has to consider
that the intention behind implementing the Falls CPG was initially more of a
top-down approach (RD 11/01/2010). However, the actual process, as initiated by HEB, was in fact a bottom-up approach that included management
steering elements by the head nurse.
Overall, and bearing in mind the information pooled under the CFIR’s domains
and (sub-) constructs, this Falls CPG implementation project with its achieved
outcomes can be considered successful and the applied multifaceted and tailored implementation strategies were effective. The gain in knowledge, which
was one main outcome of the study, improved significantly (p = .001) between
baseline and final assessment [22]. However, the increase totalled 4.1% and
was therefore considered to be small. A closer look at those factors that were
presumed to limit the gain of knowledge in nursing personnel provided an
explanation for this phenomenon. Constructs of intervention and individuals
characteristics had an influence on the tension for change construct. This construct together with OD culture (inner setting domain), influenced the two process constructs stakeholders’ involvement and executing, respectively. These
two process constructs together with implementation climate (inner setting
domain) were presumed to negatively influence nursing personnel’s gain in
knowledge. An overview is given in Figure 3 and the factors are subsequently
described.
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Content & mode of educational
programme not tailored to each
of the OD’s three units

Statistically significant, however small effect

Knowledge Gain:

Executing:

ASD’s relative priority

Implementation climate:

Limited engagement of OD-OT
steering group member in
implementation process

Head nurse & OD-ward nurses
steering influence on content &
mode of educational programme

OD Culture:

Stakeholders’ involvement:

Process

Not seen in OD-OT

Tension for change:

Inner setting

Figure 3 Limiting factors on nursing personnel’s knowledge gain on fall prevention

ASD = Accident Surgery Department, CPG = clinical practice guideline, OD = Ophthalmic Department, OT = operation theatre

Falls CPG perceived as not
applicable for OD-OT

Intervention characteristics

None experienced fall incidents
& believe a fall would not be
possible in OD-OT

Individuals’ characteristics
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A factor that should not be underestimated was the reservations about the
project from within OD’s operation theatre. OD nursing personnel hadn’t experienced any patient falls in their working unit, and they believed that this
would not happen due to the precautions they were taking (characteristics
of individuals domain). Furthermore, they did not consider the Falls CPG to
be applicable for their setting (intervention characteristics domain). For this
reason a tension for change (inner setting domain) was not seen (interview
data, t1). This contributed to the fact that, in general, the operation theatre
remained a work unit with fewer activities regarding the implementation of the
Falls CPG which was finally accepted by the head nurse (RD 10/05/2011).
Furthermore, the representative could not always participate in the steering
committee meetings (OD SGMMs) (participants’ involvement construct, process domain).
A further limiting factor was seen in the steering influence of the head nurse
and OD ward managers (culture construct, inner setting domain) on the mode
and content of the OD’s educational programme regarding the Falls CPG (executing construct, process domain) as described in Breimaier et al. [22]. ASD’s
relative priority (implementation climate domain) was the third presumed factor that limited gain of knowledge about fall prevention in nursing personnel:
two other projects captured nursing personnel’s attention and resources (RD
31/01/2011).

DIsCUssIon
The present study was the first to apply and subsequently evaluate the CFIR
for its comprehensiveness, applicability and usefulness within a large-scale
CPG-implementation project in acute nursing care. Herein, the framework
guided the assessment of context and process as well as the content-analysis
of qualitative data. Moreover, it facilitated the organisation of influencing factors and outcomes and helped to explain the main findings. According to Powell et al. the CFIR provides one of the most comprehensive overviews of the
key theories and conceptual models that inform implementation research and
practice [19].

154

Evaluation of applied theoretical framework
CFIR comprehensiveness
Presence or absence of necessary constructs
Applying the framework and its five domains and 39 underlying (sub-) constructs in the Falls CPG implementation helped all involved parties to get a
comprehensive picture of the two participating departments’ context and the
implementation process. Ilott et al. concluded from their examination of the terminology’s coherence that the framework offered a comprehensive structure
and consistent terminology for scrutinising implementation in situ [20]. Yet,
when applying the CFIR in this Fall CPG implementation project, it became
apparent that the framework lacked important aspects for baseline assessment. Firstly, the framework did not consider that stakeholders, depending on
their role within the organization, will have disparate ideas, aims, wishes and
requirements regarding an innovation. These need to be taken into account
and transparently discussed when designing a change process in order to win
stakeholder acceptance and increase their involvement, but also to facilitate
the identification and management of barriers and facilitators. The constructs
stakeholders’ aims and stakeholders wishes/needs when implementing an innovation, which were identified as being important in the present project, were
lacking in the CFIR. The new constructs would enhance the characteristics of
individuals’ domain. According to its definition, individuals are, among other
things, carriers of interests [11]
Secondly, the framework did not consider the fact that an innovation in healthcare is never introduced in a neutral environment devoid of pre-existing work
practices or change strategies. To make the right choice regarding implementation strategies it is therefore essential to capture the starting point of an innovation, i.e. pre-existing structures and measures. It would make little sense
to introduce pre-existing aspects that are already in line with recommendations of the guideline to be implemented. These may be strengthened if necessary, but to implement them again would not only be a waste of energy and
resources in these days of constraints in the healthcare system, and it would
probably also create opposition among those involved. Those impacted by
change must be met wherever they happen to be at that particular point in
time ([30], p. 219). To augment the baseline assessment, an additional construct, labelled pre-established measures related to the intended innovation,
could be included as part of the implementation climate construct of the inner
setting domain.

155

Chapter 6
Since the nursing work environment is characterized by constant change, it
was assumed that nursing personnel had previous experience with change
processes and strategies. Including a setting’s pre-established strategies
for implementing an innovation could also increase the practical value of the
framework, as this informs the implementers what might or might not be utilised in the implementation process and can provide tips for applicable implementation strategies. This additional construct could be included as a seventh construct to the inner setting domain. In this sense, the CFIR is in line
with the recommendations of Ilott et al. [20]. The authors, however, suggest
adding a sixth domain pertaining to practical strategies for the CFIR. From
their point of view, these strategies could then be linked to the other five domains. They argue that specific knowledge translation strategies, like audits,
for example, were implicit in some constructs – in this case within goals &
feedback [20]. Powell et al. also argue that the CFIR suggests implicitly that
“successful implementation may necessitate the use of an array of strategies
that exert their effects at multiple levels of the implementation concept” ([19],
p. 194). However, it is questionable whether possible implementation strategies should be added as a sixth domain to the CFIR. Existing lists, such as for
example the framework for implementation interventions/strategies provided
by the Cochrane Effective Practice and Organisation of Care (EPOC) Review
Group [29] could be used and its strategies mapped to the CFIR constructs.
Definition of existing constructs
The CFIR’s constructs have been criticized for being wide-ranging and multifaceted with some requiring more detailed descriptions [20]. This was particularly true for the reflecting & evaluating construct (process domain) which was
defined as: “quantitative and qualitative feedback about the progress and quality of implementation accompanied with regular personal and team debriefing
about progress and experience” [11]. This could be understood twofold: to
continuously reflect and evaluate the ongoing process but also to assess the
process at the end of the implementation project from the perspective of all
involved parties. This idea is in line with implementation researchers, affiliated
with Veterans Affairs (VA) Diabetes Quality Enhancement Research Initiative
[31]. In the Falls CPG implementation project in question, both perspectives
were used. Assessing the implementation process from participants’ perspective may capture relevant aspects for further implementation endeavours in
the same setting; for example, participant learning, perceived barriers and
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facilitators, and views/recommendations on how to ensure sustainable implementation. Ilott et al. also regarded this reflecting & evaluating construct
as premature, especially in view of its importance for achieving longer-term
change [20]. Sustainability was regarded as a further important aspect lacking
in the framework. However, any innovation that is not implemented sustainably would be “a waste of time, financial resources and leadership effort at a
time of economic austerity” ([20], p. 8).
The underlying engaging construct (process domain) should not only include
those persons with formal or informal power, but also all other stakeholders,
as their support or opposition though often seemingly insignificant, nearly invisible contributions, can significantly influence the implementation process.
As a group, they have the power to make or break the innovation process.
This large, but often overlooked group of people must therefore be considered
in the implementation process. According to Damschroder this will be included
in the second version of the CFIR [31].
Including additional underlying constructs inevitably adds to the complexity of
the framework [20]. One of its potential drawbacks is the CFIR’s complexity
[15]. However, if it were used for various implementation projects in one setting, not every domain and underlying construct would need to be evaluated
with each new implementation project. Once an in-depth assessment has
been carried out within an organisation, the still valid knowledge can be used
to inform new projects. Not assessing each CFIR construct every time is in
line with existing literature: Damschroder and Hagedorn meanwhile suggest
evaluating the list of CFIR constructs to determine those ones with highest applicability in the intended study. The assessment of the study could then focus
on those relevant constructs [17]. Damschroder and Lowery concluded in a
later paper that they would only include those twelve constructs for guiding
future implementation if they differentiated between high and low implementation effectiveness [16].
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CFIR applicability and usefulness
The CFIR as a guide to developing assessment questions and as a framework for revealing influencing factors on the implementation process
For the implementation project presented in this paper, the provided and
added (sub-) constructs could be easily utilised for developing and compiling
baseline, mid-term and final assessments. The majority of the constructs were
clearly defined which facilitated the development of relevant questions with
respect to the search for pre-existing instruments. This confirms Illot et al. who
valued the CFIR as a “high-level conceptual framework that encompasses a
range of concepts that are applicable to a wide variety of situations” ([20], p.
915).
The CFIR was chosen for the purpose of obtaining a comprehensive assessment of the initial situation and capturing barriers and facilitators at the beginning of and during the Falls CPG implementation process. The five domains
and added constructs helped to grasp the complexity of implementing an innovation aimed at improving nursing practice in a teaching hospital setting.
The CFIR also allowed one to capture the degree to which a change is directed from the top or emerges from the bottom of a hierarchy [15]. At the beginning of the project, nursing personnel expected a top-down approach for the
implementation of the Falls CPG. Contrary to the general expectation, and in
agreement with the head nurse, the Falls CPG was implemented using a participatory, i.e. bottom up, approach. Apart from a few steering elements introduced by the head nurse, for example the arrangement of the OD educational
programme, a bottom-up approach was maintained throughout the course
of the project. Furthermore, the CFIR increased researcher and participant
awareness of critical topics like guideline complexity and adaptability, as well
as the setting’s implementation climate throughout the project. The final evaluation of the implementation process revealed that nursing personnel were
satisfied with the proceeding and the achievements despite the difficulties and
insecurity they experienced at the beginning of the project.
Applying the CFIR as a guide for assessing the implementation context not
only helped to focus on interesting central results during the three data collection phases (t1 - t3) but also to focus on several factors presumed to be
influential. Consequently, implementation outcomes could be obtained that
might also be of interest for other potential implementers. Proctor et al. point
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out that attention should be given to implementation outcomes in all studies
of implementation to finally advance an evidence base around successful implementation [14].
The CFIR as a template for content-analysis and as a guide to interpret the
main findings
The CFIR, with its added (sub-) constructs, could be easily utilised for guiding
the qualitative data analysis within a prospective CPG implementation project.
Furthermore, applying the CFIR taught researchers whether the employed
implementation strategies were effective and why they worked or failed. Bringing together all data collected in the course of the project - i.e. qualitative and
quantitative data, the main investigator’s research diary records and steering
group team meeting minutes - under the CFIR frame, interrelations between
the CFIR domains and constructs became visible. This helped the researchers to explain the main findings.
Limitations
The principle limitation of this evaluation was that the assessment of how useful the CFIR actually was for guiding the implementation of a CPG during the
course of implementation, that is the CFIR’s comprehensiveness, applicability
and usefulness, was performed retrospectively. It based on the main investigator’s diary, steering group meeting minutes, qualitative and quantitative
data to inform the main focus of the study as well as main investigator’s posthoc reflections instead of a thoroughly and prospectively planned research
study with validated instruments/procedures.

ConCLUsIons
The CFIR proved to be a valuable and helpful, although not exhaustive framework to assess the baseline, process and final state of a CPG implementation
project. This framework should be supplemented with other important factors
and local features to achieve a sound basis for the planning and realisation of
an ongoing project. Furthermore, a clear definition of underlying constructs,
for example reflecting & evaluating, facilitate using the CFIR to implement an
innovation. The CFIR also proved to be both applicable and useful - for developing relevant interview and group discussion questions, compiling several
data collection tools, analysing qualitative data, and organising the obtained
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results into the CFIR’s domains and underlying constructs which helps to explain and interpret outcomes of an implementation project.
Relevance to clinical practice and further research
The CFIR and the authors’ proposed supplements can help nurse managers,
other responsible staff and/or researchers to obtain a comprehensive overview of factors influencing an implementation project. It may also facilitate the
contextualisation of findings, explanation of crucial elements in the process
and assessment of final outcomes of an implementation project.
This evaluation provides valuable insights for further improvement of the general applicability and comprehensiveness of the CFIR, for example a clear
definition of constructs. The CFIR’s constructs themselves exceeded the
scope of this evaluation. The validity of the CFIR constructs requires evaluation in further research projects. The results of the retrospective CFIR evaluation in question should be confirmed and refined through thoroughly planned
prospective research.

ADDItIonAL FILEs
Additional file 1: Data collection tools and data analysis. Description of
questionnaires and semi-structured interview guides as well as mode of data
analysis.
Additional file 2: Participants and setting. Description of nursing personnel’s individual characteristics (demographics and other personal attributes,
self-efficacy, individual identification with the organisation) including the response rates (t1 - t3) and of the setting (structural characteristics).
Additional file 3: Additional results regarding influencing factors of
the Falls CPG implementation process and implementation outcomes.
Further information based on interview and questionnaire data is provided
regarding nursing personnel’s aims, their wishes/needs regarding the Falls
CPG implementation, pre-established measures to implement an innovation
and fall preventive measures currently in place, as well as regarding intervention characteristics (complexity, relative advantage), inner setting (networks
& communications, readiness for implementation, culture, implementation climate) and on implementation outcomes.
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ADDItIonAL FILEs
Additional file 1: Data collection tools and data analysis.
Data collection tools
The Consolidated Framework for Implementation Research (CFIR) [1] determined the focus for each data collection point. At the baseline (t1), the aim
was to assess influencing factors for the intervention (guideline implementation), with emphasis on intervention characteristics (e.g. familiarity with the
falls CPG), inner and outer settings (e.g. culture of the organisation, peer
pressure) as well as characteristics of the individuals (e.g. demographics).
The process domain with the focus on the evaluation of the implementation
process from participants’ perspective was introduced at mid-term (t2) and
was the main focus for the final data collection (t3). Data were collected via
questionnaire, group discussion and semi-structured interview. The questionnaires (t1 & t2) included 13 closed-ended questions regarding personal attributes, two closed-ended questions regarding the Falls CPG and five instruments on participant attitudes towards guidelines, fall preventive knowledge,
organisational culture and organisational learning capability. Internal reliability
as reflected by Cronbach alpha measures is presented with the tables of the
results gained from the respective instruments. The questionnaire for the final
data collection additionally included an aggregation of six instruments focussing on several aspects of the implementation process and its consequences.
More details are presented in Table 1 where these quantitative measures
were also mapped to the CFIR.
Interview guides for the semi-structured interviews and discussions were
based on the CFIR framework and featured open-ended questions pertaining
to each respective implementation stage. Table 2 presents the CFIR domains
focussed on at each data collection time point with respective examples. In
order to have a second opinion from a nurse expert familiar with qualitative
research, BH reviewed and discussed the content of the interview guides (t2
and t3) with HEB regarding relevance. The final questions were determined
by consensus. All discussions and interviews were audio taped and verbally
transcribed either by the primary investigator or a research assistant. All transcripts were reviewed for accuracy and proofread by HEB.
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table 1 Quantitative measures mapped to the Consolidated Framework for Implementation
Research (CFIR) domains
CFIR domains

Quantitative measures used for assessing influencing factors within
the Falls CPG implementation process

Characteristics
of the
individuals*

Closed-ended demographics questions: age, gender, profession, department
Other personal attributes: experienced fall incidence in nursing career;
work experience in current position; part-time employment; year of diploma; participation in further training (nursing science, nursing research,
evidence-based nursing); inclusion of research relevant aspects in nursing
education; frequency of reading research articles; and participation at
baseline and/or mid-term data collection
General Self-Efficacy Scale: measuring participants’ self-efficacy. The
scale features 10 items on a 4-point Likert scale from 1 = not at all true to 4
= exactly true [2]. The individual response scores were totalled and divided
by ten. The final composite score ranged from 1.0 to 4.0. A higher score
reflected a person’s more optimistic persuasion. The scale was accessible
for free in German [3].
Nursing personnel’s knowledge: 13 items (7 single- and 6 multiple-choice
items, 81 answer options), developed for this study, measured nursing
personnel knowledge about the guideline in terms of risk of falls, fall prevention and recommended measures. Further information is provided in
Breimaier et al. [4].
Attitudes Towards Guidelines Scale: to measure nursing personnel’s attitudes towards guidelines. The scale consists of seven subscales: general
attitude, usefulness, reliability, lack of individual or team competence,
lack of organisational competence, impracticality and availability. Each
subscale consists of two Likert-scaled items from 1 = strongly disagree to
4 = strongly agree [5]. The translation process is described in Breimaier et
al. [4].

Inner setting*

Competing Values Framework (CVF): The organisational culture of the two
participating departments was measured on this 20-item instrument [6] with
a 4-point Likert scale (1 = does not apply; 4 = applies). Four different but
equivalent organisational cultures were able to be distinguished [6, 7]:
1.

group culture: the values and norms emphasised are associated with
affiliation, teamwork and participation

2.

developmental culture: characterised by the promotion of risk taking
in conjunction with innovation and change

3.

hierarchical culture: emphasis on stability, rules, policies and regulations; it reflects the norms and values associated with bureaucracy

4.

rational culture: emphasis on efficiency and achievement

Each culture is composed of five statements regarding group character,
leadership style, cohesion, strategic emphasis and rewards of a group [8].
Permission to use this instrument was obtained from the developer. The
translation proceeded according to the five steps described by Beaton et
al. [9], but only used one native English translator.
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Organisational Learning Survey (OLS) Instrument: The organisational
learning capability of the two departments was measured using 21 items
on a 5-point Likert scale (from 1 = strongly disagree to 5 = strongly agree)
[10]. The five key conditions measured are defined according to Goh and
Richards as following ([10], p. 578):
1.

Clarity of purpose and mission (4 items): The degree to which nursing
personnel have a clear vision/mission of the organisation and understand how they can contribute to its success and achievement.

2.

Leadership commitment and empowerment (5 items): The role of the
nursing director, head and ward managers in the organisation with
respect to helping nursing personnel learn and elicit behaviours that
are consistent with an experimenting and changing culture.

3.

Experimentation and rewards (5 items): The degree of freedom
nursing personnel enjoy in the pursuit of new ways of getting the job
done and freedom to take risks.

4.

Transfer of knowledge (4 items): The systems that enable nursing
personnel to learn from others, from past failures and from other
organisations.

5.

Teamwork and group problem solving (3 items): The degree of interdisciplinary teamwork in the organisation to solve problems and
generate new and innovative ideas.

The developers gave their permission to use this instrument and the translation followed the same procedure described above.
Process
evaluation**

The guideline implementation process was evaluated with an instrument
developed by Caldwell et al [11]. Its six parts are: characteristics of the
change process (10 items); extent of work unit change (3 items); consequence of guideline implementation (4 items); individual job impact (6
items); demands-abilities (person-job) fit and values-congruence (personorganisation) fit (each 2 items) [11]. The Likert scale ranged from 1 =
strongly disagree to 5 = strongly agree. Caldwell gave permission to use
and adapt the instrument to the nursing context. The translation process
followed the above-described procedure.
A further question asked whether the educational meetings had been supportive in implementing the Falls CPG. The Likert scale ranged from
1 = strongly disagree to 5 = strongly agree.

* Asked at all three data collection time points (t1 - t3)
** Asked at the final data collection time point (t3)

At baseline (t1), general information regarding features of the setting (inner
setting domain, structural characteristics construct) were obtained from the
head nurse, including number of beds, employed nursing personnel, staff
turnover, patient length of stay and the patients’ condition. To evaluate the
ongoing implementation process within the steering group meetings, the discussions were recorded digitally and summarized in the respective protocol.
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table 2 Topics of interview guidelines mapped to the Consolidated Framework for Implementation Research (CFIR) domains
Data
collection
point
Baseline
(t1)

Foci of semi-structured interview guides with examples
Characteristics of intervention
Participant’s perception of the issue, familiarity with the Falls CPG content, anticipated benefits
Inner setting
Local workflow and communication channels, workload, teamwork, tension for
change
Characteristics of the individuals
Participants’ expectations of the implementation of the Falls CPG
Additional relevant information
- Stakeholders‘ aims for implementing the Falls CPG
- Stakeholders‘ wishes/needs for the implementation of the Falls CPG
- Pre-established measures for preventing falls
- Pre-established strategies for implementing an innovation

Mid-term
(t2)

Characteristics of the intervention
Applicability and fit of the content/measures introduced, perceived time investment into the implementation process
Inner setting
Transparency of the process; participant satisfaction with goals already achieved, opportunity to bring in own ideas and/or critique
Characteristics of individuals
Knowledge related to and attitude towards the Falls CPG, change in own mode
of work
Process
Interviewee satisfaction with the progress of the implementation; its impact on
daily work; emerging difficulties; perceived benefits; perceived changes; recommendations for further implementation projects

Final data
collection
(t3)

Characteristics of intervention
Nursing personnel’s perception about source and quality of the Falls CPG; to
what degree the Falls CPG is adapted, applicable and useful; familiarity with the
Falls CPG; perceived time investment into the implementation process
Inner setting
Access to the Falls CPG and materials compiled during steering group meetings
Characteristics of individuals
Knowledge related to and attitude towards the Falls CPG
Process
Participant’s thoughts on the implementation process; perceived difficulties and
changes; meeting of expectations; satisfaction with the implementation strategies, perceived changes

168

Evaluation of applied theoretical framework
Data analysis
Quantitative data were analysed descriptively (mean, standard deviation, percentages, frequency count) and managed with PASW Statistics for Windows,
Version 18 (t1) / IBM SPSS Statistics for Windows, Version 20 (t3).
Qualitative data were content-analysed as described below and managed
with MAXQDA 10. The CFIR, supplemented with the four constructs stakeholders aims, stakeholders wishes/needs when implementing an innovation,
pre-established fall prevention measures and pre-established strategies for
implementing an innovation, provided a template for the analysis. The unit of
analysis was made up of the two participating departments and the meaning
units were sentences containing related aspects regarding content and context [12]. As a first step, the manifest content [12] of each transcript was categorised using the CFIR and the four supplemental (sub-) constructs and their
content were summarised as a memo. If additional interview data were found
by the researchers to be relevant for the implementation process but did not
fit into the already existing (sub-) constructs, additional (sub-) constructs were
added in the course of the analysis process, like, for example, participants’ involvement. Secondly, the memos from all interviews and all discussions at the
data collection time point were scrutinised for commonalities and were subsequently labelled and summarized. The content categorised into the learning effect construct (process domain) revealed, for example, that participants
perceived learning effects regarding the comprehensibility of the Falls CPG;
further devices to prevent falls; the change process, and insights into nursing science and research. To strengthen the credibility of data categorisation,
member checks were done after baseline data were analysed. Participants
confirmed that their views were reflected in the proposed constructs. Mid-term
and final data categorisation (step 1 and step 2) were counterchecked by BH.
Discrepancies were discussed between HEB and BH until agreement was
reached [11].
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Additional file 2: Participants and setting.
Participating nursing personnel
Response rates
Response rates at all three data collection time points (t1 = baseline, t2 = midterm, t3 = final) were high (Table 1).
table 1 Response rates at baseline, mid-term and final data collection
time of data
collection
t1

nursing personnel
available

Participating nursing personnel

Response rate

128

106

82.8%

t2

117

111

94.9%

t3

116

110

94.8%

Characteristics of individuals
Individual characteristics include demographics and other personal attributes
(Table 2), knowledge and beliefs about the intervention (see Breimaier et al.
[1]), self-efficacy and individual identification with the organisation.
Demographics and other personal attributes: Participants were on average 38
years old, female and had little to moderate knowledge of nursing science and
research. The majority of graduate nurses had graduated before the introduction of nursing science into the nursing curricula and thus had little awareness
of or further training in nursing science, nursing research and evidence based
nursing. Furthermore, they seldom read research articles (see Table 2).
Self-efficacy: Participants’ self-efficacy rating barely changed throughout the
data collection period (t1 - t3). The means and standard deviations were: t1
(n = 98): 3.08 / 0.363; t2 (n = 103): 3.01 / 0.461 and t3 (n = 100): 3.03 / 0.359.
This perception was confirmed by interviewees (t1) who were confident in
mastering the change. One interviewee reported:
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table 2 Demographics and other personal attributes of participants at t1 - t3
Demographics and personal
attributes

t1
(n)

t2
(n)

t3
(n)

Age (years):
mean
standard deviation
< 20 - < 30
30 - < 40
40 - < 50
50 - 65

(102)
38.97
10.57
23.5%
22.6%
34.3%
19.6%

(100)
38.33
11.21
28.0%
20.0%
31.0%
21.0%

(99)
38.27
10.42
25.3%
26.3%
31.3%
17.2%

Gender:
female

(105)
93.3%

(109)
92.7%

(104)
94.2%

Profession:
graduate nurse
assistant nurse

(104)
66.3%
33.7%

(110)
63.6%
36.4%

(105)
74.3%
25.7%

Department:
Ophthalmic
Accident Surgery

(106)
65.1%
34.9%

(111)
73.0%
27.0%

(110)
68.2%
31.8%

Experienced fall incidence in nursing career:
yes

(105)
73.3%

(111)
70.3%

(110)
80.0%

Work experience in current position:
< 2 years
2 - < 5 years
5- < 10 years
≥ 10 years

(101)
18.8%
10.9%
14.9%
55.4%

(108)
25.0%
12.0%
15.7%
47.2%

(104)
21.2%
13.5%
21.2%
44.2%

Part-time employment:
yes

(104)
32.7%

(108)
39.8%

(103)
40.8%

Year of diploma:
<2001
≥2001

(69)
66.7%
33.3%

(68)
58.8%
41.2%

(77)
54.5%
45.5%

Further training in:
nursing science
nursing research
evidence-based nursing
no further training

(68)
23.5%
20.6%
26.5%
58.8%

(68)
17.6%
19.1%
32.3%
60.3%

(75)
25.3%
24.0%
28.0%
56.0%

Inclusion of research relevant
aspects in nursing education: yes

(67)
62.2%

(68)
69.1%

(74)
74.3%

Extent of inclusion:
high
moderate
low

(41)
0.0%
41.5%
58.5%

(46)
10.9 %
43.5%
45.7%

(55)
14.5%
41.8%
43.6%
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Frequency of reading research
articles:
never
once or twice a year
every 2 to 3 months
once a month
twice a month
once a week
several times a week
Participation:
at baseline (t1)
at mid-term (t2)
neither

(68)
5.9%
51.5%
18.8%
14.5%
4.3%
4.3%
0.0%

(69)
7.2%
27.5%
41.4%
10.1%
4.3%
5.8%
2.9%

(77)
5.2%
29.9%
29.9%
16.9%
14.3%
2.6%
1.3%

(109)
79.8%
---

(94)
72.3%
76.6%
10.6%

I’d say on the whole I am able to gauge my colleagues very well. I do believe
everybody brings their own personality, their own, I use the word resources
again, their knowledge. I do believe that with each and everyone’s own personality, it is perfectly feasible to put something like this project into practice
(t1_8_281).
Initially, however, the open approach to implementing the Falls CPG caused
substantial uncertainty among nursing personnel. As the intention was to develop the implementation process together with all stakeholders, the implementation steps and the position/role to be taken by participants could not be
predefined from the outset - however, nursing personnel expected a more or
less top-down approach. For this reason, at the beginning, participants perceived the project as lacking clear organisational direction. Participants felt an
intangible insecurity about this change process:
I honestly have to say this. And somehow, my own powerlessness in this context, which I feel somewhat, actually bothers me (t1_4_395).
Individual identification with the organisation: The majority of participants had
more than 10 years of experience working in the same place (Table 2) and
some even more than 20 up to over 30 years (t1_1_1; t3_7_465). Yearly staff
turnover in the Ophthalmic Department (OD) was less than 10% whereas in
the Accident Surgery Department (ASD) it was approximately 22% (see Table
3).
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Description of the setting
Structural characteristics
Features of the setting are outlined in Table 3. Both departments were led by
one head nurse who assumed responsibility for the OD four months prior to
the start of the project. The OD itself was undergoing major restructuring at
the time: two wards had been amalgamated into one and a further ward was
in transition from an inpatient to a day-surgery ward (t3_12_112).
table 3 Features of the setting (t1)
Features

ophthalmologic
Department

Accident surgery
Department

Size

Three wards; outpatient
clinic; operation theatre

One ward

Number of beds

58 beds
one- and two-bed rooms

56 beds
one-, two-, three- and six-bed
rooms

Building

A spacious, light-flooded building in an art-nouveau style

A closely spaced, functional,
multi-story concrete building
from the 1970s

Employed nursing
personnel

62 graduate nurses
36 assistant nurses

29 graduate nurses
15 assistant nurses

Staff turnover

Normally less than 10%. After
a long period of staff consistency, there were several
changes shortly before and
at the beginning of the implementation project. Several
nurses, including two ward
managers and the responsible head nurse retired from
the OD with a short interim
solution.

Staff turnover was normally
about 10 people a year (approximately 22%).

Patient length of stay

In general about 2 days to
one week; occasionally a
few hours in the case of daysurgery

In general about 3 days up to
one month

Patients

A great variety of eye diseases including blindness

All kinds of (poly-)traumas,
fractures, head injuries, ligament lesions, joint replacements or arthroscopy
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Additional file 3: Additional results regarding influencing factors of the
Falls CPG implementation process and implementation outcomes.
Results of nursing personnel’s aims, wishes and needs as well as preestablished implementation strategies and fall preventive measures in
place
The results are based on baseline (t1) interview data.
Nursing personnel’s aims, wishes and needs
Nursing personnel’s aims with regard to the Falls CPG implementation
covered, among others, a reduction of falls and their consequences; more
knowledge regarding fall prevention and how to record a patient fall as well
as having adequate means/devices and staff to adhere to fall-prevention
recommendations. For more details see Breimaier et al. [1]. Participant wishes/
needs for the implementation of the Falls CPG comprised particularly education - for example, receiving information about risk factors or legal aspects of
restrains. With regard to the innovation itself they firstly requested clarification
regarding the need to implement the Falls CPG and its purpose, and secondly,
to receive a guideline in the end that would be practical, self-explanatory and
easy to work with.
Pre-established strategies for implementing an innovation and fall preventive
measures
Strategies to implement an innovation that were already established in both
departments included discussions during team meetings; written information;
establishing a steering group for the planning and implementation of more
elaborate innovations; assessing the innovation for its suitability for the intended purpose during a test phase; and, based on this assessment, making
a decision whether to further pursue or discontinue the innovation. Furthermore, the ASD ward manager, for example, observed during the weekly ward
rounds whether new information was adhered to in the planning of patient
care. This provided an indication to use audit and feedback as an implementation strategy tailored to organisational structures in place. Regarding existing fall preventing measures, participants emphasised that they had already
undertaken many measures to prevent falls. They asked about previous falls,
escorted patients with walking difficulties and ensured that no unnecessary
items were left in a patient’s room or in the corridor.

175

Chapter 6
Additional results of main influencing factors in the Falls CPG
implementation process
Additional results from questionnaire and interview data regarding main influencing factors in the two CFIR domains characteristics of the intervention and
inner setting are provided below.
Intervention characteristics
Although it deals with a routine subject of daily nursing practice, the Falls CPG
was criticized for its complexity: Nursing personnel found the document to be
too lengthy, difficult to apply and too complicated. Staff hat to re-read parts of
the document several times to fully grasp their meaning (interview data, t1).
One interviewee remarked:
There are certain parts that I recall having had to read two to three times
(t1_16_101).
Another one stated:
You really had to read carefully. [...] You can’t be focussed enough during the
night shift and during the day you really don’t have time [to read]. All that’s left
pretty much is reading it at home and not everyone would do that. You really
have to intensify your understanding in this area. Either way you have to deal
with it and read it more than once [in order to understand it] (t1_11_137).
Opinions on the relative advantage of the implementation project were diverse
(interview data, t1). Quite a few interviewees saw no need to implement the
Falls CPG. They felt that they were already working carefully and had not
recently witnessed falls in their working unit (Ophthalmic Department (OD)
operation theatre). Others saw potential in the areas of
(1) reducing falls, variations in patient information, nursing practice, and documentation of fall prevention:
[It helps] that we can look things up, that we have something concrete [to
refer to], and that everybody can thus do the same. This is important to me,
because patients are constantly becoming more critical, also towards care
personnel, and if everybody does something different, that‘s not good. If five
or six [staff] come to a patient and everybody does the same thing, it is surely
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better. And that is the good thing about having something to read up on for
each particular [care] activity (t1_17_236).
Another participant commented in the same vein:
I see an advantage in that we work in a more standardised way. If we have
something like a framework, and the resources to put this into practice, it
[the care] becomes more standardised. And this surely leads to fewer falls
(t1_1_303).
(2) Interviewees also expected to have more devices to prevent falls: Then
of course [..] that I also have any necessary aids at my disposal (t1_2_226).
(3) Further potential for improvement was identified in enhancing one’s own
knowledge and making the work done in connection with fall prevention visible:
There is obviously a different kind of awareness that has come back. Also,
paying more attention to things to make sure that falls can be prevented. But,
perhaps, also just to better respond to the patient’s individual needs. This is
of course assessed in the patient history. But I believe that the awareness
just being there, that all of that is important. That this becomes automatic
[laughter] for people and that then maybe it will become the norm. I believe
that we already do so much, but the problem is that we are just not aware of
it (t1_6_118).
Inner setting
Further information regarding the four constructs networks & communication,
readiness for implementation, culture and implementation climate is provided.
(1) Networks & communications (interview data, t1). Networking and communication were generally considered to be good/very good and supportive in
both departments with effective co-operation and the exchange of information
within and between teams and their ward managers, as well as between ward
managers and the head nurse. Overall, team members felt well informed.
Team spirit and teamwork were strong. One participant remarked: [we] all act
in concert with one another (t1_2_290).
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(2) Readiness for implementation with regard to two sub-constructs (interview
data, t1). Leadership engagement: From the staff’s point of view the ward
managers and the head nurse were seen as very supportive people with an
open ear for their staff and interested in the well-being of patients. One interviewee said:
I do believe that the leadership is very interested in us implementing this. They
communicate that not as in ‘you have to do this now’; instead they explain how
important it is (t1_12_200).
The head nurse was perceived as being completely involved in the department’s processes and as able to take necessary action. The head nurse herself believed in and was enthusiastic about the Falls CPG implementation.
She saw herself as a key person who could offer support for the steering
groups and who could forward what had been compiled in these groups to
the nursing director. Prior to the official project start she organised a meeting
with ward managers and another with steering group members to discuss expectations and possible benefits of the project. Steering group members were
included based on mutual agreement between head nurse, the respective
ward manager and staff members. The head nurse had already introduced a
fall protocol in the Accident Surgery Department (ASD) and wanted to reactivate and elaborate on this to include it in the OD within the implementation of
the Falls CPG.
Available resources: No extra budget was available for the Falls CPG implementation project. However in spite of a high workload in both departments,
the time-resources were allocated for implementing the Falls CPG, as every staff member was assumed to be making all possible efforts to advance
improvements for patients. A limited number of fall-preventive devices were
available. Space to keep walkways free of furniture or patient property, like
wheelchairs - was limited especially in the ASD.
(3) Culture (questionnaire and interview data, t1 - t3). The majority of participants perceived the type of organisational culture to be a group culture, but
almost as many identified the culture as hierarchical (Table 1). This result
remained the same across all data collection points (t1 - t3). Predominantly
those interviewees (t1) employed in the OD expressed that the team felt “like
a family”. One interviewee emphasised that although she was only a small
wheel in the system, she was aware that the whole system only could func-
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tion when all wheels worked properly (t2_6_465). ASD nursing personnel took
a slightly different view (t1) due to workload, size of the ward and staff fluctuation. Nevertheless, the ASD nursing personnel also emphasized that the
workload was only manageable thanks to their team spirit:
All in all, I reckon, good to very good. Of course, there are always colleagues
who cause a bit of [hesitates] trouble, but on the whole, because it is such a
big ward, we know that we can only work if we stick together (t1_1_536).
The internal consistency for the four subscales of the organisational culture
instrument resulted in 0.81 (group culture), 0.53 (developmental culture), 0.47
(hierarchical culture) and 0.37 (rational culture), respectively (t1).
(4) Implementation climate (questionnaire and interview data, t1 - t3). All in all,
the climate for implementing the Falls CPG seemed to be positive, yet there
were some barriers. The main influencing factors have been allocated to three
sub-constructs: tension for change, relative priority and learning climate.
table 1 Organisational culture at t1 - t3
t1

t2

t3

type of culture

n

Mean

sD*

n

Mean

sD

n

Mean

sD

Group

95

3.10

0.629

99

2.97

0.705

103

2.84

0.729

Developmental

94

2.39

0.458

95

2.38

0.525

101

2.31

0.439

Hierarchical

93

2.74

0.437

98

2.71

0.458

105

2.79

0.483

Rational

90

2.60

0.426

96

2.55

0.394

102

2.58

0.410

*SD = standard deviation

The tension for change (interview data, t1) in daily practice appeared to be a
low priority for the nursing personnel:
It is, as I have mentioned before, still a topic for us that is not really being addressed. It exists, and it is self-evident for us, but maybe it is not really such
an important topic (t1_7_230).
The nursing personnel felt they had already employed a satisfactory number
of measures to prevent patient falls:
We actually see it this way. We already take most of the measures that are
presumably now being written down or elaborated upon in this guideline. It’s
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just that we don’t work with guidelines. We work on the basis of our experience and those measures that we have always employed anyway. Because
we know when we have to be vigilant; I believe that (t1_3_124).
Moreover, participants believed they already adhered to the Falls CPG:
I don’t know. Perhaps it is a bit different in other departments. In our department, I think it [the Falls CPG] is being put into practice (t1_7_19).
Another one stated:
[..] this is actually difficult, because we basically already work according to [a
guideline]. Not actually according to this particular guideline, but we always
assess the patient as to the risk of a fall, whether one can anticipate this happening or not. I think that you can already see this when they come in; they
come with a cane, on crutches, or with relatives (t1_12_17).
On this basis, participants could not envision further measures:
Well, I think we already do a lot anyway. At the moment I wouldn’t know what
else to suggest for us to do in addition [to what we already do] (t1_12_42).
Although 50% (n = 106) of all participants had witnessed a fall incident within the 12 months prior to t1 (questionnaire data), the frequency of falls was
perceived to be low (interview data, t1). However, no official detailed statistics on fall incidents were available within the departments. Participants from
the OD’s outpatient clinic perceived the Falls CPG as less applicable to their
working unit. OD theatre nursing personnel felt that the risk of a fall was not
an issue and thus saw no need for change:
There is nothing for us to implement in this respect, because patients never
set foot on the ground (t2_16_6).
The relative priority - the participants’ shared perception of the importance of
the Falls CPG implementation - was modest (interview data, t1). The Falls
CPG were initially disseminated across the hospital in 2009 with the request
that nursing personnel read it:
People should know that the Falls CPG exists and have read it. [We] never
talked about it again [...] though, because we had enough other issues to deal
with (t1_18_267).
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When the Falls CPG project commenced, nursing personnel had been feeling
slightly tired of change due to other projects running parallel to this one: ASD
nursing personnel were working on two additional projects (pain management
and patient mobilisation); OD nursing personnel had just finished a comprehensive quality assessment. They did not expect novelty from the Falls CPG
implementation and thus prioritized other topics:
There are other issues that are also very important or even more important
than this implementation (t1_16_111).
Across all time points, the learning climate, assessed through the Organisational Learning Survey instrument (questionnaire data, t1 - t3), appeared favourable, especially regarding leadership, experimentation and rewards, and
transfer of knowledge, yet it was less positive pertaining to clarity of purpose
and mission, and (interdisciplinary) teamwork and group problem solving (Table 2). Participants felt that they were always given the opportunity to express
their views and ideas prior to the introduction of new work practices (interview
data, t2).
It has always been this way, so it happens automatically. We always communicate with each other. And if someone has an idea, it is always taken into
consideration (t2_4_87).
table 2 Organisational learning capability at t1 - t3
organisation
characteristics

t1
n

t2
Mean

sD*

n

t3
Mean

sD

n

Mean

sD

Purpose & mission

92

3.60

0.602

100

3.58

0.549

101

3.64

0.648

Leadership

94

4.02

0.781

102

4.07

0.994

105

3.83

0.857

Experimentation
Knowledge transfer

98

3.97

0.700

105

3.91

0.789

101

3.74

0.913

101

3.95

0.631

107

3.89

0.725

102

3.76

0.752

89

3.35

0.829

94

3.30

0.842

94

3.22

0.849

Teamwork
*SD = standard deviation

The internal consistency for the five subscales of the organisational learning
capability instrument resulted in 0.31 (purpose & mission), 0.75 (leadership),
0.74 (experimentation), 0.59 (knowledge transfer) and 0.55 (teamwork), respectively (t1).
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Implementation outcomes
Feasibility of the implemented
Interview data (t2 & t3) revealed that the implemented changes were appropriate for the respective working unit and easily applicable in daily nursing practice. One interviewee remarked: Yes, they were all practice-related things,
and that worked really well (t3_2_16). Another one commented: One can actually really use it (t3_1_131). Especially the nursing assistants appreciated
the additional acquired devices as beforehand it had been really a big struggle
(t2_12_128). One assistant nurse stated: actually I am getting by with it really
well. There’s no additional work (t3_15_130), and her colleague added: it’s a
relief (t3_16_132).
Contentedness with the implemented
Participants (interview data t2 & t3) were highly satisfied with the results,
and at the end of the implementation project interviewees regarded the Falls
CPG as having been successfully implemented and firmly established in their
daily work. One participant commented: You live and breathe this [the Falls
CPG] if you work with it every step of the way (t2_5_334). Nursing personnel was especially satisfied with the purchase of devices to facilitate patient
care. Furthermore, they found that their awareness of fall prevention had increased, that they had realised the Falls CPG’s usefulness and advantage,
and that they had learned from the project. They appreciated the simplicity of
the changes and the user-friendliness of the new devices. They particularly
valued management who became aware of their previous performance and
engagement in fall prevention through the project. Although the Falls CPG
was not regarded as equally relevant for all work units, at the end of the project, nursing personnel in the outpatient clinic rated it as more relevant than
they did at its beginning. In conclusion, participants found that all their requirements and wishes had been met and that the output had actually exceeded
their expectations (interview data, t2 & t3). One participant pointed out:
Well, I can only say once more that I am surprised that this has happened the
way it has. As a matter of fact I had, I had actually expected less (t2_12_302).
From the perspective of the operation theatre nursing personnel, however, the
Falls CPG bore no relevance to their daily work (interview data, t3).
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Gaining insight into a nursing research project was seen as a positive sideeffect, as these two statements illustrate:
(1) I have to say that I don’t know if I would participate again because there
are so many young colleagues who have a much longer future ahead of them
in this job than I do. I would surely also wish for them to have this experience,
it is interesting. You gain a lot that you can possibly use later; it doesn’t matter how, in working groups or other places. One just gains certain experience
through the conversations and through all the activities that happen in this
context; [through] participation and passing things on to colleagues and so on.
[As well as through] conversations with colleagues directly on the same ward
and those on [other] wards. This exchange is very interesting. And I believe
that a number of [staff] should have this experience (t3_6_195).
(2) Roughly the process, how it works, to implement nursing science. It was
actually interesting to get a glimpse into how this works. Because otherwise
you don’t see much of nursing science, if you are working clinically and […].
You cannot really catch up on these things. It was pretty interesting to get to
learn about this (t3_4_304).
Satisfaction with the implementation process
Interview data at t2 and t3 revealed participants satisfaction with the proceedings, the project’s usefulness was obvious. Interviewees assessed the
implementation progress as good/very good, despite their early doubts and
reservations (interview data, ASD steering group meeting minutes (SGMM)
06/2011, OD SGMM 07/2011). They appreciated the target-oriented action in
implementing the Falls CPG. Several times during the course of the project,
the head nurse expressed her satisfaction with the progress of the implementation project (research diary (RD) 03/03, 10/05 & 15/06/2011). Additionally, interviewees were content/very content with the co-operation between all
parties involved in the implementation. Steering group members appreciated
the co-operation within their group as well as their achievements. This was
particularly true for the OD steering group as co-operation across all three
working units provided valuable, novel ideas (OD SGMM 07/2011). Interviewees valued the opportunity to get involved and participate in the design of the
process but also the transparency of the process:
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But [staff] from the second floor have surely all been involved. They, I believe,
also felt this way. All information was passed on relatively swiftly, about what
had been implemented and what their other ideas were. There have also been
critical voices every now and then. But at the end of the day, I believe that
there is nobody who was unaware that this was [going on]. And who did not
feel taken seriously when making a suggestion. I don’t know how the others
feel about this, but I have not heard anything different (t2_8_36).
One participant pointed out that the researcher had succeeded in bringing
together the two perspectives of practice and research and that the ward’s
perspective was well represented (t2_7_422).
Education was considered (t3) to be helpful (mean = 3.72; SD = 1.044, n =
107) by most of the participants (68.2%). Interviewees (t2) appreciated having received information about fall incidents, reasons and time of occurrence.
Interview data from t2 and t3 revealed that participants from the ASD were
highly satisfied with the educational arrangements organized by their colleagues. Feedback from OD participants was mixed. While some felt that no
new information had been presented, others emphasised that the content on
restraint and the internal fall statistics were very interesting. The fact that all
meetings (information meetings, data collection …) were scheduled after the
morning shift was regarded negatively (interview data, t2).
Evaluation of the Falls CPG implementation
The Falls CPG implementation process was evaluated regarding characteristics of the change process, extent of work unit change, consequence of
guideline implementation, individual job impact, as well as demands-abilities
(person-job) fit and values-congruence (person-organisation) fit. Table 3 provides details.
The ten items of the characteristics of the change process construct were
grouped into management support (items 3 - 10) and gateway to participation
(items 1 - 2). The results showed that participants were satisfied with both
the management support (mean = 3.09, SD = .756, n = 99) and the available gateway to participation (mean = 3.79, SD = 1.057, n = 109) during the
implementation project. They highlighted that all levels of management were
committed to change (mean = 4.31, SD = .868, n = 109). The head nurse was
also seen as supportive (mean = 4.20, SD = .984, n = 108).
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Time and effort, including extent of work unit change: From a participant perspective, the implementation of the Falls CPG neither increased nor lowered the
extent of their work (mean = 3.14, SD = 1.162, n = 106). Interview data (t2 & t3)
confirmed that the implementation of the Falls CPG did not fundamentally impact either their work practices or their daily routine. Workload was seen as having increased only minimally after the Falls CPG was introduced, despite more
extensive patient assessment and documentation, including a new fall report in
case of an incident. One participant commented: No, it is not additional work for
me. Well, I do not consider it additional work; it is just part of my job (t3_8_260).
Another remarked:
t3_13_34: Well, we discussed this among one another. I quite liked that. And
we took some time to actually delve into the topic. At the beginning everybody regards this as additional work which actually it
isn’t, in reality.
Interviewer: So actually no additional work in terms of everyday routine?
t3_13_34: No.
Interviewees felt that the gains had outweighed the effort expended. The head
nurse commented: Although a lot of time was invested it paid off (t2_2_227).
She also pointed out that half a year of intensive work was adequate. The
same was reported from members of the steering group:
Yes, I mean, this is surely illustrative, because in comparison, the input was
actually lower [than the yield]. I don’t actually know how many hours were
spent on the group sessions. But it was not that many. I actually think that the
end result is pretty good. (t2_6_519).
Nursing personnel who were not involved in the steering group estimated the
perceived expenditure for the implementation to be low.
Consequence of guideline implementation, individual job impact, person-job
and person-organisation fit: In general, respondents disagreed with the statement (mean = 1.85, SD = 0.778, n = 105) that the implementation of the Falls
CPG had brought on negative consequences. Furthermore, the implementation had hardly any negative impact on participants’ jobs (mean = 2.45, SD
= 1.102, n = 101). Nursing personnel’s demands-abilities (person-job) fit ap-
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109
109
108
109
101
103
109
109
108

Ample opportunities for input or critique were given.

The steering group members kept everyone fully informed.

Sufficient resources were available to support this change.

All levels of management were committed to this change.

People affected negatively by this change were treated fairly.

Management dealt quickly and effectively with ‘surprises’ during the change.

An adequate explanation for necessity of change was provided.

There was sufficient support from ward managers for this change.

The head nurse supported the Falls CPG implementation.

106
107

... changes in the way people do their jobs.

... changes in daily routines in this work unit.

105
106
106
106

... has made my unit less effective.

... created problems for my work unit.

... has disrupted the way my unit normally functions.

... has harmed my work unit.

The implementation of the Falls CPG ...

Consequence of Change

107

... changes in the work unit’s processes and procedures.

The implementation of the Falls CPG involved ...

Extent of Work Unit Change

109

n

Sufficient advanced notice was given.

Characteristics of the Change Process

Criteria for process evaluation

table 3 Evaluation of the Falls CPG implementation (t3)

1.47

1.97

1.92

2.03

2.95

3.19

3.30

4.20

3.92

3.74

3.71

3.61

4.31

3.64

4.06

3.78

3.80

Mean

0.78

0.99

0.99

1.00

1.30

1.24

1.28

0.98

1.09

1.20

1.01

1.01

0.87

1.10

1.02

1.16

1.25

sD*
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103
104
104
103
102

The nature of my work has changed.

My job responsibilities have changed.

I find greater demands placed on me at work because of the implementation of the Falls CPG.

I am experiencing more pressure at work because of the implementation of the Falls CPG.

The work processes and procedures I use have changed.

103

... I am more qualified to do my job than before.

102

... my personal values and those of the department have become more similar.

*SD = standard deviation

100

... my personal values better match my department’s values.

As a result of the implementation of the Falls CPG ...

Values-Congruence (Person-Organisation) Fit

103

... my abilities and training better ‘fit’ what my job requires.

As a result of the implementation of the Falls CPG ...

Demands-Abilities (Person-Job) Fit

103

I am expected to do more work than I used to.

Individual Job Impact

2.64

2.70

2.74

3.04

2.66

2.27

2.58

2.37

2.44

2.40

1.05

1.12

1.22

1.11

1.23

1.26

1.36

1.39

1.33

1.42
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peared unchanged (mean = 2.89, SD = 1.021, n = 103) as did values-congruence (person-organisation) fit (mean = 2.65, SD = 1.016, n = 99).
The internal consistency for each of the six included instruments amounted to 0.88 (characteristics of the change process), 0.90 (extent of work unit
change), 0.84 (consequence of change), 0.90 (individual job impact), 0.70
(person-job fit) and 0.87 (person-organisation fit), respectively.
Recommendations for further implementation projects
At the end of this guideline implementation project the following recommendations could be extracted for further implementation projects in nursing practice. A profound baseline analysis indicates several influencing factors - hindering ones but also facilitating ones. It helps to illuminate pre-established
good nursing practice. Therefore gaps and deficits in the ongoing process can
be focussed on. The participatory approach that involves all parties not only
helps to identify the aims of those involved and criteria to measure them but
also to choose multifaceted implementation strategies that fit the local setting
by including available resources and structures. A continual evaluation of the
implementation process allows the procedure to be adapted when something
unforeseen arises. Openness to the unusual and acceptance of ideas and
critique from all involved is important for finding solutions that can be accepted
by all parties.
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General reflections

GEnERAL REFLECtIons
Research findings have an impact on patients and professionals only if they
change, among others, nursing practice in a positive way [1]. The main goal of
this doctoral thesis was to obtain in-depth information about factors influencing implementation processes and strategies used to implement evidencebased clinical practice guidelines (CPGs), the effectiveness of multifaceted
and tailored implementation strategies applied in a guideline implementation
project and the theoretical framework applied therefor.

sUMMARY oF tHE FInDInGs
study I focussed on assessing graduate nurses’ wishes, knowledge, attitudes
and perception of barriers associated with the implementation of research
findings into nursing practice in Austria, where nursing science is still in its
infancy. The analysis of the open- and closed-ended questions revealed that
nurses’ wishes are for adequate information (e.g., good introduction to the innovation or to the value and significance to nursing science), structural availability (e.g., to have time for implementation or provision of necessary means/
material), and professional support (e.g., with regard to the implementation of
research results). The results indicated also that the following should be offered as part of continuing education and training: the contribution of nursing
research for the professional life, the implementation of research findings in
professional life and fundamentals of nursing research. Topics of particular
interest were research-based information about nursing phenomena, such as
pressure ulcer or patient falls, and interventions, such as wound management. Nurses mentioned their willingness to participate in further training with
regard to nursing research and nursing science, and felt that further training should be offered by the employer. The nurses’ knowledge about queried
topics concerning research-relevant aspects and evidence-based practice
was generally limited. Nevertheless, nurses indicated that their education on
nursing science/research and its implementations was predominantly of an
introductory nature. Overall, the nurses’ attitudes towards nursing research
and research utilisation were slightly negative. The three most highly ranked
barriers to research utilisation that were mentioned were lack of time (69.9%),
lack of information/knowledge (45.4%) and lack of interest (25.9%).
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study II put an emphasis on implementation interventions (i.e., strategies),
which had been used in the nursing homes and hospitals in three countries to
implement guidelines on changing clinical nursing practice. Provision of written materials was the most frequently used implementation strategy (85%),
which falls into the group of professional strategies. Changes in the patient record system ranked foremost in the group of organisational strategies (78%).
Financial incentives for nurses as well as regulatory strategies were rarely
used. More implementation strategies were used in Austria and Germany than
in The Netherlands, but in The Netherlands, the five most commonly used
implementation strategies were used in a broader application setting. For example, implementation strategies used in Dutch settings fall into three out
of four categories from the Cochrane Effective Practice and Organization of
Care (EPOC) list whereas in Austrian and German settings, they fall into two
out of four categories.
study III, part 1, concentrated on the effectiveness of multifaceted and tailored strategies to implement a fall-prevention guideline into acute care nursing practice using a PAR approach. The main outcomes at the level of nursing
personnel, namely, the graduate and assistant nurses, indicated a significant
gain in knowledge on fall prevention, how to access the Falls CPG and the
guideline itself between the baseline and final assessment. The qualitative
data also revealed an increase in participant awareness about fall prevention. The participants’ attitude towards the guidelines improved significantly
towards the end of the project. Furthermore, the project raised the participants’ awareness of fall prevention and strengthened their self-confidence.
Main outcomes at the organisational level were the availability of required fall
prevention equipment such as baby monitors or one-way glide sheets and
environmental adaptations (e.g., a handrail in the corridor). Hospital nursing
personnel (approximately 150) invested a total of 1,192 hours of working time
over the course of the project, which is valued at about 14,600 €.
study III, part 2, focussed on the comprehensiveness, applicability and usefulness of the Consolidated Framework for Implementation Research (CFIR),
the theoretical framework that was applied to guide the implementation process. The analysis of the comprehensiveness revealed that the CFIR, overall, is a comprehensive framework for implementing a guideline into a hospital-based nursing practice. However, the CFIR did not take into account
some crucial factors during the planning phase of an implementation process.
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These factors included stakeholder aims and wishes/needs when implementing an innovation, pre-established measures related to the intended innovation and pre-established strategies for implementing an innovation. For the
CFIR constructs reflecting & evaluating and engaging, a more specific definition is recommended. The analysis of the CFIR’s applicability and usefulness
disclosed that the framework and its supplements could be easily applied by
researchers. Their scope was appropriate for the complexity of a prospective CPG-implementation project. Furthermore, the analysis of qualitative data
was facilitated by the application of the CFIR, and with the help of the CFIR
the main findings could be explained. A spectrum of relevant implementation
outcomes were additionally obtained due to CFIR’s guidance, particularly with
respect to the organisational culture, organisational learning capability and
recommendations for further implementation projects from the participants’
perspectives.

GEnERAL DIsCUssIon oF tHE FInDInGs
nurses’ wishes, knowledge, attitudes and perception of barriers upon
implementing research findings into practice
Until this study nurses’ wishes, needs and requirements have rarely been
focused on. Participating nurses expressed great interest in research-based
information with regard to a variety of nursing phenomena and interventions
that would allow them to offer the best care. Among the most frequently expressed wishes with regard to research implementation were adequate information (e.g., a good introduction to the innovation or to the value/significance
to nursing science), and a supportive surrounding, specifically structural
availability (e.g., time for implementation or provision of necessary means/
material). These seem to be important features when implementing researchbased knowledge during daily nursing practice, because these are, according to Gerrish [2], major obstacles met when implementing evidence-based
practice. A recently published study supported the necessity of identifying the
training needs of specific staff and their organisational characteristics when
implementing evidence-based practices [3]. Furthermore, nurses not only expressed their willingness to learn more about research and research utilisation, but also their willingness to participate in further training about nursing
research and science. Both findings are in line with those reported in the literature [4 - 7]. This interest and willingness may be explained by the circum195
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stance that nurses realise the necessity for a change towards evidence-based
practice, and this should be noted and encouraged.
The participating nurses’ knowledge with regard to nursing research and research utilisation can be regarded as insufficient, irrespective of when they
received their diploma. Although nursing research has been included in their
basic education, the time allocated in the curricula to this topic seems to have
been too limited for nurses to receive sufficient insight into the topic and influence their practice. However, the published literature supports these findings
[5, 6]. Additionally, Johnson et al. found that more nurses reported having
gaps in research knowledge as compared to members of other health professions [6]. This suggests that lack of knowledge about research and research
utilisation may be an overarching problem in nursing that should be dealt with.
The participants’ slightly negative attitudes can be explained by their insufficient knowledge with regard to research. According to Kajermo et al., the
ability to analyse scientific reports/articles and research use are significant
determinants of attitudes towards research and development in nursing [7].
In order to accelerate change by means of translating research results into
nursing practice, it is indispensable to understand the related barriers. Lack
of time and lack of knowledge were the barriers most frequently perceived by
participants. For more than two decades both aspects have been reported
most frequently as barriers for implementing nursing research into daily practice [6, 8 - 11] and it seems that no fundamentally changes have been effected
during this period. Our results with regard to the lack of interest as a primary
perceived barrier are supported by the research results of Thorsteinsson [12].
Implementation interventions used in nursing homes and hospitals in
Austria, Germany and the netherlands
The findings in this study indicated that the implementation strategies most
frequently applied were directed towards professionals and organisations,
which is in line with other findings [13, 14]. The most frequently used strategy
reported in this study and in the literature [13 - 15] was the use of written or
educational materials. An explanation may be that the distribution of such material is easily and quickly accomplished at a relative little cost as compared to
more active and time consuming implementation strategies such as audit and
feedback. Furthermore, these materials may be used as reference materials
at a later time. In general, financial and regulatory interventions were rarely
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used - which is also in line with the findings of Yost et al. [14] and Gagliardi et
al. [15]. Offering financial incentives to nurses does not seem to be an option,
due to financial restraints in healthcare budgets, in contrast to the situation in
industry. However, other, non-monetary incentives could be given (e.g., participation in further education).
The most striking difference observed among the three countries was the configuration of the five most frequently used categories of implementation strategies. Whereas in Dutch settings, the professional, organisational and regulatory strategies were used most frequently, the organisational and professional
strategies were used most frequently in Austrian and German settings. In
particular, inspecting authorities, a regulatory strategy, was significantly more
frequently applied in Dutch settings. An explanation for this difference might
be that, in The Netherlands, the Health Care Inspectorate regularly controls
whether healthcare institutions meet their standards. Dutch healthcare settings have been obliged to collect data about the so-called “norms of safe
care”, for example, in the form of an annual prevalence survey, since 1998
[16]. Austrian and German settings seem to rely more heavily on strategies
that passively and indirectly influence the nurses’ work and that are under
higher levels of internal management control, such as changes in patient record systems or efforts to improve nurses’ work satisfaction. The latter was applied with significantly less frequency in The Netherlands. These differences
with regard to the top-five implementation strategies might be due to a higher
awareness of the relevance of the process and steps of implementation in
Dutch than in German and Austrian settings, because of the longer history of
nursing science in The Netherlands. Scrutinizing the Dutch example, it seems
that regulatory strategies could play a more important role in the implementation of research-based knowledge.
Effectiveness of multifaceted and tailored strategies for the
implementation of an evidence-based fall-prevention guideline into
acute care nursing practice
Findings of this study show the effectiveness of multifaceted and tailored
strategies for the implementation of an evidence-based Falls CPG into an
acute care hospital nursing practice. Similar findings can be found in Dogherty et al. [17]. However, findings from an overview of systematic reviews
offered no convincing evidence that multifaceted implementation strategies
are more effective than single-component ones, and increasing the number
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of intervention components did not significantly improve the effect size [18].
These findings indicate that a focus should be placed not only on the number of applied implementation strategies, but on their effects when combined,
their appropriateness in the respective setting in which they are applied, and
the characteristics of the persons involved in the change process. According
to Wensing et al., the effectiveness of tailored interventions is not clear. The
reason for this is revealed through the wide variety of methods used to tailor
implementation strategies across studies. It is, therefore, necessary to first
choose the objective of the implementation process, then identify the barriers
to the intended change and finally link strategies to these barriers [19]. The
procedures undertaken in our study support this mode.
The time invested when implementing the Falls CPG was relatively low (i.e.,
about eight hours of investment per person during the whole course of the
project). Bjørk et al., however, point out that knowledge translation is a timeconsuming endeavour [20] without presenting more detailed information.
Evaluation of the CFIR after its application in a fall-prevention guideline
implementation
Through the application of the CFIR in the Falls CPG implementation project,
a very detailed picture of the setting and process could be obtained. Nonetheless, the comprehensiveness was somewhat limited because (1) four important aspects for baseline assessment were missing and (2) one construct of
the framework was too broadly defined, whereas another one was not broad
enough. In a recent publication, Martinez et al. critique the framework as
not including implementation outcomes and not hypothesizing interrelations
among constructs that could be tested [21]. On the other hand, Nilsen pointed
out that the CFIR belongs to a group of determinant frameworks which have
the overarching aim to predict, understand and/or explain outcomes [22]. Yet,
it is advisable to modify the CFIR to become a comprehensive framework that
can point out all relevant aspects of an implementation process.
On the other hand, the CFIR proved to be easily applicable and highly useful
for its intended application as a guide for developing assessment questions
and as a framework for revealing influencing factors on the implementation
process, as a template for content analysis and as a guide to explaining the
main findings - as Nilsen previously proposed [22]. All in all, applying the CFIR
can be recommended as a way to obtain knowledge about the implementa-
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tion of research-based knowledge into nursing practice because it can reveal,
for example, essential processes that can be used to facilitate the application
of guidelines in nursing practice [23]. This, in turn, can result in a more structured approach with reduced resource expenditures when applied from the
beginning of an implementation initiative [20], or make the dissemination of
evidence-based interventions more likely to occur [24].

MEtHoDoLoGICAL REFLECtIon
Methodological aspects of the studies included in this doctoral thesis (i.e.,
their strengths and limitations) are discussed in the respective chapters. In order to facilitate the understanding of the results of this doctoral thesis, a number of strengths and limitations should be considered and are subsequently
summarised.
strengths of the studies conducted
An overall strength of this doctoral thesis is its focus on several important
aspects that must be considered when implementing research-based knowledge into nursing practice. The main strengths of the singular studies are
given below.
study I:
1. Open-ended questions were included in the questionnaire, which allowed participants to document their point of view.
2. A large sample number was recruited (n = 1023) within one hospital
despite a relatively low response rate of 56%.
3. The instrument used was based on an existing instrument, which had
been psychometrically tested to various extents and modified in the
Austrian context.
study II:
1. The questionnaire used was based on the typology of implementation
interventions of the Cochrane Effective Practice and Organisation of
Care (EPOC) Review Group [25], which facilitates comparisons, and
allowed the inclusion of a broad spectrum of possible implementation
strategies.
2. The study had a strong international character.
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study III (part 1 & 2):
1. The applied PAR approach was crucial. Implementing a CPG into nursing practice is considered a challenging enterprise [26] carried out in a
complex setting [27, 28]. In such a context, the use of PAR, as a whole
systems approach, is recommended to achieve and ensure sustainable
implementation [27, 28]. Therefore, the PAR approach was deemed to
be appropriate. Furthermore, all requirements of PAR ([28], p. 31, [29],
p. 11, [30, 31]) were fulfilled.
2. The use of a mixed-method design within a PAR approach was also
critical. A mixed-method design was deemed appropriate, because neither qualitative nor quantitative data alone were considered adequate
to capture the complexity of a guideline implementation process. Furthermore, the findings from one approach were enhanced by findings
from the second source applied.
3. The high response rate, which was above 80% both before and after
the investigation, was a further strength. This high response rate might
have been due to the fact that working time was allocated to nursing
personnel for participation in the respective activities.
4. The evaluation of the applied theoretical framework was considered
appropriate, because evaluation research assesses, for example, how
well a programme - in this case the CFIR - is working ([32], p. 727).
Limitations of the studies conducted
Nonetheless, some limitations must also be considered for all three studies
conducted. The main limitations were:
study I:
1. Only one hospital of a major Austrian city was included in the data collection and, thus, the findings may not apply to hospital settings elsewhere.
2. Missing data points, especially in open-ended questions regarding
wishes/needs/requirements (65.2%) and possible facilitators to using/implementing research results (59.6%), exist. Thus, the findings
may only show the perspective of the most engaged or interested participants with regard to topics and not the whole breadth of possible
themes.
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study II:
1. The low response rates, which varied from 8.7% to 47.1% in the three
countries and type of settings, after excluding incompletely filled in
questionnaires, may influence the interpretation of the results. Two
reminders were sent to all managers and nursing directors, and the
deadline was extended twice, in an effort to improve the response rate.
2. The use of a web-based questionnaire may have influenced responses
or response rates. This was not a commonly used form of data collection in nursing at the time data was collected.
study III (part 1 & 2):
1. The use of a one-group before-after design, a type of quasi-experimental design, to examine the effectiveness of the applied implementation
strategies, may have had effects. The drawback of this type of design is
its weak support for causal inference, because it is vulnerable to many
internal validity threats ([32], p. 218).
2. The majority of instruments used to measure outcomes and possible
influential factors [21, 33], were not tested for its uses in nursing.
3. An assessment of how useful the CFIR actually was as a guidance tool
for a CPG during the course of the implementation was retrospectively
made. One problem with this type of design is that recollected data is
often less accurate than data directly taken, with respect to assessments made of the CFIR, at the time of its application ([32], p. 224).

RECoMMEnDAtIons FoR FUtURE REsEARCH
Based on the results and limitations reported in this doctoral thesis, several
recommendations for future research are made. First, instruments that can be
used to assess factors that influence and affect the outcome of an implementation endeavour in nursing practice should be developed, existing ones should
be tested further for their applicability in this professional field and, finally,
both should be psychometrically tested. Second, further research should focus not only on the effectiveness of strategies applied to the implementation of
research-based knowledge into nursing practice, but also on the combination
and appropriate nature of these strategies. Implementation strategies are a
means to introduce evidence into healthcare and nursing practice and should,
therefore, be identified, developed and tested [34]. This would allow manag201
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ers and other persons responsible for implementation purposes into nursing
practice to select appropriate strategies. Third, because these persons are
also required to calculate probable costs of an implementation endeavour in
their planning phase, the cost- and resource-related aspects should be included in future implementation-related research and subsequently reported
[35], which has until now rarely been the case.

RECoMMEnDAtIons FoR PRACtICE
Findings reported in this doctoral thesis allow the formulation of the following
recommendations for practice. Nurses must have appropriate knowledge that
allows them to understand the basics of nursing research and its implementation in the daily routine in order to alter their attitudes regarding these topics.
Therefore, a multifaceted approach, focussing on basic as well as continuing
education is essential. With regard to basic nursing education in Austria, it is
strongly recommended to reconsider the current nursing curricula that prepares nurses-to-be to meet role expectations delineated in two Austrian legal
regulations [36, 37]. Nursing educators should expose nurses to basic nursing
research methods as well as models/theories of knowledge dissemination and
transfer in basic training. Nurse managers and employers are required to offer in-service education and skills development support with regard to nursing
research and critical thinking, because ongoing capacity building is required
to help nurses develop, maintain and utilise their research skills [6]. The promotion of positive attitudes towards research and its utilisation is also required
with respect to both basic and continuing education, because evidence exists
that nurses’ attitudes are important in the use of research findings in practice [7]. Obtaining sufficient research-based knowledge is one step toward
the achievement of more positive attitudes. Pointing out the advantages of
research-based practice and creating an evidence-based practice culture is
a necessary additional step. Furthermore, employers should reconsider the
job descriptions for nurses and include research and its application into daily
nursing practice.
Applying a PAR approach together with the CFIR in a slightly modified form is
strongly recommended as a general approach when implementing researchbased knowledge into daily nursing practice. Two aspects, in particular, should
be considered during an implementation process: (1) the wishes, needs and
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requirements of all nurses affected by the process from the very beginning,
and (2), in accordance with Wensing et al. [19], the process for selecting adequate implementation strategies. With respect to the latter consideration the
context and factors influencing it must be assessed in order to decide what
must be achieved during the first step. Based on this consideration, appropriate implementation strategies that fit the problem(s), setting and persons
affected by the change can be selected. This should be done by working together with those being affected by the change.
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sUMMARY
In order to achieve the best patient care, an application of research-based
knowledge to clinical practice is seen as a requirement, and nurses are expected to take this evidence into account during their daily practice. Although
research-based knowledge is continually produced and made available to
nurses, only a small proportion of it is used in the daily nursing practice. This
poses the possibility of harm to nursing care recipients when being cared for
in a healthcare setting. Increasingly, evidence is being summarised in evidence-based clinical practice guidelines (CPGs) to promote the translation of
research-based knowledge into clinical practice. Nevertheless, incorporating
these evidence-based CPGs effectively and sustainably into nursing practice
remains a challenge.
The aim of this doctoral thesis was to obtain in-depth information about the
process of implementing research-based knowledge into nursing care. A focus was especially placed on influencing factors, strategies used to implement
evidence-based CPGs in nursing practice, the effectiveness of multifaceted
and tailored implementation strategies and the theoretical framework applied
when implementing an evidence-based CPG into acute care nursing practice.
The first chapter provides background information on the four components of
this doctoral thesis: guideline implementation, influential factors, implementation strategies and the Consolidated Framework for Implementation Research
(CFIR) and its combination with participatory action research (PAR). Furthermore, the aims, the research questions posed and the outline of this doctoral
thesis are presented.
Chapter two provides a brief overview of the methods in terms of design, setting, sample, data collection and analysis of the studies conducted.
In chapter three, the results of a descriptive and exploratory cross-sectional
survey that focussed on nurses’ wishes, knowledge, attitudes and perception
of barriers and facilitators with respect to implementation of research findings
into practice are described. The modified version of the Questionnaire on Utilisation of Nursing Research by Parahoo (1998) with open- and closed-ended
questions was used to collect data in a large Austrian university hospital in
May 2007. The qualitative and quantitative data obtained from 1023 graduate
nurses were analysed descriptively and for content. The findings revealed
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nurses’ insufficient knowledge about, as well as negative attitudes towards,
nursing research and research implementation. Nonetheless, nurses mentioned their willingness to participate in further training with regard to nursing research, and indicated that it should be offered by the employer. Topics
of particular interest were research-based information about nursing phenomena and interventions. When implementing research-based knowledge
into nursing practice, nurses mentioned their need for adequate information,
the availability of certain structural requirements such as sufficient time and
means/material as well as professional support to overcome barriers. The
three primary barriers mentioned were lack of time, of information/knowledge
and of interest.
Chapter four focused on the implementation interventions used in Austrian,
German and Dutch nursing homes and hospitals. All in all, 215 nursing homes
and 118 hospitals participated in a cross-sectional online-survey during June/
July 2008. The questionnaire was based on the modified typology of implementation interventions of the Cochrane Effective Practice and Organisation
of Care (EPOC) Review Group. According to this typology the implementation
strategies are grouped into four categories: professional, financial, organisational and regulatory strategies. Data were analysed descriptively and by
means of one-way ANOVA. The results revealed that providing written materials is the most frequently used implementation strategy (85%), a strategy
which is directed towards professionals. This is followed by changes in patient
record system (78%), an organisational implementation strategy. Financial
incentives or regulatory strategies were rarely used. Although Austrian and
German settings used on average more implementation strategies than Dutch
ones, the focus on the five most frequently used implementation strategies in
the three countries shows that their configuration in Dutch settings is broader.
The top five implementation strategies in the Dutch settings fall into three
EPOC categories (professional, organisational, regulatory strategies), whereas in Austrian and German settings, they fall into two categories (professional
and organisational strategies).
Chapter five emphasises the effectiveness of multifaceted and tailored strategies to implement an evidence-based fall-prevention guideline into acute care
nursing practice. Two departments of an Austrian university teaching hospital
provided the setting for the guideline implementation and the before and after,
mixed-methods study was carried out using a participatory action research
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approach. The CFIR was applied as a theoretical framework. Graduate and
assistant nurses were included in the implementation process. All instruments
for data collection (semi-structured interview and group discussion guidelines,
questionnaires) were based on the CFIR. The questionnaire captured demographic data, knowledge, attitudes, several influencing factors and, for the
final data collection, a process evaluation was conducted. Additionally, the
total staff time invested was recorded in hours. Qualitative data were analysed
for content, based on the CFIR and its supplements, which had been added
at the beginning of the project. Quantitative data were analysed descriptively
and inferentially. Eighteen graduate and assistant nurses participated in the
semi-structured interviews initially, at the mid-term and at the end of the project. For the quantitative data collection and group discussion, the numbers
of participants were n = 106, n = 111 and n = 110 respectively. The main
outcomes at the level of graduate and assistant nurses indicated a significant
gain in knowledge on fall prevention, how to access the Falls CPG and the
guideline itself, as well as an improvement in participants’ attitudes. Qualitative data highlighted an increase in the participants’ awareness of fall prevention and it was clear that the project strengthened their self-confidence. The
main outcomes at the organisational level were the availability of required fall
prevention equipment and required environmental adaptations made. A total
of 1,192 hours of working time was invested to implement the Falls CPG by
participating graduate and assistant nurses during the course of the project,
which can be valued at about 14,600 €.
In chapter six, the evaluation of the CFIR is presented. The CFIR provided
the theoretical framework in the study which has been described in chapter
five and was focussed on in a post-hoc appraisal with regard to its comprehensiveness, applicability and usefulness in implementing a fall-prevention CPG
into nursing practice. Data sources for this critical appraisal were team-meeting minutes, the main investigator’s research diary, semi-structured interview
and questionnaire data, which were collected over the course of the implementation project. The CFIR’s comprehensiveness, applicability and usefulness for actually guiding the implementation of a CPG during the course of
implementation was analysed through a critical reflection of the included data
sources. The analysis generally confirmed that the CFIR is a comprehensive
framework that can be used to implement a guideline into a hospital-based
nursing practice. However, some crucial factors of the planning phase had to
be added: stakeholder aims and wishes/needs when implementing an inno213
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vation, pre-established measures related to the intended innovation and preestablished strategies for implementing an innovation. Furthermore, two CFIR
constructs (reflecting & evaluating and engaging) need a more specific definition. With regard to CFIR’s applicability and usefulness, the analysis disclosed
that the framework, together with its supplements, was easily applicable for
researchers, and it facilitated qualitative data analysis and the explanation
of the central findings. Furthermore, a spectrum of relevant implementation
outcomes could be obtained due to the CFIR’s guidance in the case of, for
example, organisational culture or recommendations for further implementation projects from the participants’ perspectives.
Chapter seven provides a brief overview as well as a general discussion
of the main findings of this doctoral thesis. Methodological aspects are addressed. Based on the results and limitations of this doctoral thesis further
research is recommended in the field of implementing research-based knowledge into nursing practice. This includes the investigation (and development)
of instruments for the assessment of influential factors and outcomes of an
implementation effort in nursing practice, the effectiveness of strategies applied to implement research-based knowledge into nursing practice as well as
cost- and resource-related aspects of an implementation project. To improve
nursing practice through the implementation of research-based knowledge a
revision of Austrian nursing curricula, the inclusion of nursing research methods in basic as well as further training and applying a participatory action
research approach in combination with the CFIR as a theoretical framework
when implementing current knowledge is recommended.
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Zusammenfassung

ZUsAMMEnFAssUnG
Von Pflegekräften wird gemäß Berufskodizes wie auch gesetzlichen Regelungen erwartet, forschungsbasiertes Wissen in ihrer täglichen Arbeit anzuwenden. Solches Wissen wird kontinuierlich für die Pflegepraxis zur Verfügung
gestellt, es kommt jedoch nur ein kleiner Teil dieses Wissens in der täglichen
pflegerischen Arbeit an. Dies birgt für Patientinnen und Patienten die Gefahr,
während ihres Aufenthaltes in einer Einrichtung des Gesundheitswesens nicht
adäquat und nach aktuellem Kenntnisstand gepflegt und versorgt zu werden
oder gar zu Schaden zu kommen. Um die Aufnahme und Anwendung von
aktuellem forschungsbasiertem Wissen im klinischen Alltag zu unterstützen,
wird dieses Wissen zunehmend in Form von Evidenz-basierten Leitlinien für
die klinische Praxis zusammengefasst und Pflegepersonen beispielsweise im
Intranet einer Einrichtung zur Verfügung gestellt. Die effektive und nachhaltige
Implementierung solcher Evidenz-basierten Leitlinien in die Pflegepraxis stellt
aber nach wie vor eine Herausforderung dar.
Ziel dieser Doktorarbeit war es, detaillierte Informationen über den Prozess
der Implementierung von forschungsbasiertem Wissen in die Pflegepraxis zu
erhalten. Diese Doktorarbeit fokussierte (1) Einflussfaktoren auf einen Wissenstransfer in die Pflegepraxis, (2) die zur Implementierung von Evidenzbasierten klinischen Leitlinien in die Pflegepraxis eingesetzten Strategien, (3)
die Effektivität von vielfältigen, an die jeweilige Einrichtung angepassten Implementierungsstrategien sowie (4) den zur Implementierung einer Evidenzbasierten Leitlinie in die Pflegepraxis in einem Akutkrankenhaus eingesetzten
theoretischen Rahmen.
Das erste Kapitel bietet theoretische Hintergrundinformationen zu diesen
vier Themenfelder der Doktorarbeit, insbesondere zur Implementierung von
Leitlinien, zu Einflussfaktoren, zu Implementierungsstrategien sowie zum
Consolidated Framework for Implementation Research (CFIR) und dessen
Kombination mit partizipatorischer Aktionsforschung. Im Weiteren werden die
Ziele, die Forschungsfragen und der Aufbau der Doktorarbeit dargelegt.
Kapitel zwei gibt einen kurzen Überblick über die methodologischen Aspekte
der im Rahmen der Doktorarbeit durchgeführten Studien hinsichtlich Studiendesign, Setting, Population, Datensammlung und -analyse.
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Kapitel drei beschreibt die Ergebnisse einer deskriptiven und explorativen
Querschnittsstudie zu Wünschen, Kenntnisstand und Einstellungen von
Pflegenden im Zusammenhang mit der Implementierung von Forschungsergebnissen in die Pflegepraxis sowie den damit verbundenen und von den
Pflegepersonen wahrgenommenen Hindernissen und förderlichen Faktoren.
Die Datensammlung erfolgte in einem österreichischen Universitätskrankenhaus im Mai 2007. Hierzu wurde die modifizierte Version des Fragebogens
von Parahoo (1998) über die Anwendung von Pflegeforschung verwendet.
Die mittels strukturiertem Fragebogen schriftlich gewonnenen qualitativen
und quantitativen Daten von 1023 diplomierten Pflegekräften wurden deskriptiv und inhaltsanalytisch ausgewertet. Die Ergebnisse zeigten einen
unzureichenden Kenntnisstand wie auch negative Einstellungen gegenüber
Pflegeforschung und Forschungsimplementierung auf. Dennoch äußerten
Pflegekräfte ihre Bereitschaft, an Weiterbildungen zu Pflegeforschung teilzunehmen, und den Wunsch, dass diese Weiterbildungen vom Arbeitgeber /
von der Arbeitgeberin angeboten werden sollten. Themen von besonderem
Interesse waren forschungsbasierte Informationen zu Pflegephänomenen
und -interventionen. Hinsichtlich der Implementierung von forschungsbasiertem Wissen in die Pflegepraxis äußerten die Pflegepersonen ihren Bedarf
an adäquaten Informationen, an das Vorhandensein bestimmter struktureller
Bedingungen (ausreichend Zeit, Mittel/Material), aber auch an professioneller
Unterstützung, um Hindernisse zu überwinden. Die drei am häufigsten genannten Hindernisse waren Mangel an Zeit, fehlende Information/Kenntnisse
sowie mangelndes Interesse zu Pflegeforschung und der Umsetzung von forschungsbasiertem Wissen.
Schwerpunkt von Kapitel vier sind die Interventionen - auch Strategien genannt -, die in österreichischen, deutschen und niederländischen Pflegeheimen und Krankenhäusern zur Implementierung von Leitlinien eingesetzt
werden. Dafür wurde eine online-basierte Querschnittsstudie durchgeführt,
an der sich insgesamt 215 Pflegeheime und 118 Krankenhäuser beteiligten.
Die Datenerhebung erfolgte zwischen Juni und Juli 2008. Der hierzu genutzte
Fragebogen basierte auf der modifizierten Typologie von Implementierungsinterventionen der Effective Practice and Organisation of Care (EPOC) Review Group von Cochrane. Danach werden die Implementierungsstrategien
in vier Gruppen eingeteilt: professionelle, organisatorische, finanzielle und
gesetzlich-regulative Strategien. Die Datenauswertung erfolgte deskriptiv und
mittels einfacher Varianzanalyse. Die Ergebnisse dieser Studie zeigten auf,
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dass zur Verfügung gestelltes schriftliches Material, eine Strategie aus der
Gruppe der professionellen Implementierungsstrategien, die in allen teilnehmenden Einrichtungen insgesamt am häufigsten eingesetzte Strategie zur
Implementierung von Leitlinien war (85 %). Veränderungen im Patientinnenund Patientendokumentationssystem war die am zweithäufigsten eingesetzte
Implementierungsstrategie (78 %). Sie gehört zu den organisatorischen Strategien. Finanzielle Anreize und gesetzlich-regulative Strategien wurden selten genutzt. Obwohl österreichische und deutsche Einrichtungen im Schnitt
mehr Implementierungsstrategien einsetzten als niederländische Einrichtungen, zeigte sich, dass die Gruppenzusammensetzung der fünf am häufigsten
eingesetzten Strategien in niederländischen Einrichtungen breiter war. Die
fünf in den Niederlanden am häufigsten eingesetzten Implementierungsstrategien gehören zu drei EPOC-Gruppen (professionelle, organisatorische und
gesetzlich-regulative Strategien), während die in österreichischen und deutschen Einrichtungen genutzten Strategien zu zwei Gruppen (professionelle
und organisatorische Strategien) gehören.
Kapitel fünf fokussiert die Effektivität von vielfachen und an die jeweilige Einrichtung angepassten Strategien, die zur Implementierung einer Evidenz-basierten Leitlinie zur Sturzprophylaxe in die Pflegepraxis einer Einrichtung der
Akutversorgung eingesetzt wurden. Das Setting der Leitlinienimplementierung sowie der im Rahmen von partizipativer Aktionsforschung durchgeführten Vorher-nachher-, Mixed Methods-Studie waren zwei Abteilungen eines
österreichischen Universitätskrankenhauses. Das CFIR bildete den theoretischen Rahmen dazu. Diplomierte Pflegepersonen sowie Pflegehelferinnen
und -helfer (Pflegepersonal) waren in den Implementierungsprozess eingebunden. Die Instrumente zur Datenerhebung (Leitfäden für halbstrukturierte
Interviews und Gruppendiskussionen, Fragebögen) basierten auf dem CFIR.
Jeder Fragebogen umfasste demographische Daten, den Kenntnisstand zu
Pflegeforschung, Sturzprophylaxe und Leitlinien, die Einstellungen zu Leitlinien, verschiedene Einflussfaktoren und - ergänzend in der Enderhebung - eine
Evaluation des Implementierungsprozesses. Zusätzlich wurde die vom beteiligten Pflegepersonal aufgewandte Zeit in Stunden erfasst. Qualitative Daten
wurden inhaltsanalytisch unter Einbezug des CFIR ausgewertet. Quantitative
Daten wurden deskriptiv und induktiv ausgewertet. Insgesamt beteiligten sich
jeweils 18 Personen zu drei Erhebungszeitpunkten (Beginn, Zwischen- und
Enderhebung) an halbstrukturierten Interviews sowie 106, 111 beziehungsweise 110 Personen an der jeweiligen Fragebogenerhebung. Die Haupter221
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gebnisse auf Ebene des teilnehmenden Pflegepersonals zeigten einen signifikanten Kenntniszuwachs zu Sturzprophylaxe, zum Auffinden der Leitlinie zur
Sturzprophylaxe im Hause und zur Leitlinie selbst. Auch nahmen zu Beginn
vorhandene positive Einstellungen zu Leitlinien weiter signifikant zu. Die qualitativen Daten heben eine Zunahme des Bewusstseins der Teilnehmenden
gegenüber Sturzprophylaxe hervor sowie der Stärkung ihres Selbstbewusstseins durch das Projekt. Die Hauptergebnisse auf Organisationsebene umfassten das Vorhandensein von erforderlichem Material zur Sturzprophylaxe
sowie durchgeführte Anpassungen der klinischen Umgebung. Insgesamt wurden im Verlauf des Projektes 1192 Arbeitsstunden vom Pflegepersonal investiert, um die Leitlinie zur Sturzprophylaxe zu implementieren, was in etwa
einem Kostenaufwand von 14.600 € entspricht.
Kapitel sechs präsentiert die Evaluierung des CFIR, das als theoretischer
Rahmen in der in Kapitel fünf beschriebenen Studie eingesetzt wurde. Eine
Post-hoc-Einschätzung fokussierte die Vollständigkeit, Anwendbarkeit und
Nützlichkeit dieses theoretischen Rahmens. Als Datenquellen wurden hierzu die Protokolle der Teamsitzungen, das Forschungstagebuch sowie die im
Verlauf des Implementierungsprojektes mittels halbstrukturierten Interviews
und Fragebögen gesammelten Daten herangezogen. In der Analyse konnte die Eignung des CFIR als theoretischer Rahmen zur Implementierung
einer Leitlinie in die Pflegepraxis eines Akutkrankenhauses grundsätzlich bestätigt werden. Es war jedoch erforderlich, einige relevante Faktoren in der
Planungsphase des Projektes zu ergänzen: die Ziele, Wünsche und Bedarfe
der Akteurinnen und Akteure (Stakeholder) im Zusammenhang mit der Implementierung einer Innovation, bestehende Maßnahmen in Bezug auf die vorgesehene Innovation (hier zum Beispiel bereits durchgeführte sturzpräventive
Maßnahmen) sowie die bisher eingesetzten Implementierungsstrategien. Im
Weiteren wurde ersichtlich, dass zwei CFIR-Konstrukte (Reflexion & Evaluierung sowie Einsatz (engaging)) eine präzisere Definition erforderten. In Bezug auf die Anwendbarkeit und Nützlichkeit des CFIRs ergab die Analyse,
dass dieser Rahmen mit seinen genannten Ergänzungen durch die Gruppe
der Forscherinnen und Forscher einfach zu handhaben war und sowohl die
qualitative Datenanalyse wie auch die Erklärung der erreichten Hauptergebnisse erleichterte. Darüber hinaus konnte durch die orientierende Unterstützung durch das CFIR auch ein Spektrum an relevanten Implementierungsoutcomes gewonnen werden, wie zum Beispiel zur Organisationskultur der Ein-
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richtung oder Empfehlungen für weitere Implementierungsprojekte aus der
Perspektive der Teilnehmenden.
In Kapitel sieben werden die Hauptergebnisse dieser Doktorarbeit zusammengefasst und abschließend diskutiert. Methodologische Aspekte zu den
durchgeführten Studien werden beleuchtet. Basierend auf den Ergebnissen
und den Limitationen dieser Doktorarbeit zeigt sich, dass im Themenfeld Implementierung von forschungsbasiertem Wissen in die Pflege weitere Forschung erforderlich ist. Diese sollte pflegerelevante Instrumente zur Einschätzung von Einflussfaktoren und Outcomes aus Implementierungsprozessen,
zur Effektivität von in der Pflege genutzten Implementierungsstrategien wie
auch zu aufgewandten Kosten und Ressourcenverbrauch in einem Implementierungsprojekt näher untersuchen. Zur Verbesserung der Pflegepraxis wird
eine Revision der österreichischen Curricula, die Aufnahme von Methoden
der Pflegeforschung in die Grund- und Weiterbildung sowie die Anwendung
partizipatorischer Aktionsforschung in Kombination mit dem CFIR als theoretischer Rahmen zur Implementierung von aktuellem Wissen empfohlen.
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