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ABSTRACT

Background: Implementation of evidence-based practice (EBP) in nursing homes is important to improve quality of care and
reduce costs. These facilities primarily employ certified nurse assistants (CNAs) and vocationally-trained registered nurses
(VTRNS). Although EBP is scarcely addressed in their education, these caregivers have an important role in EBP. Insight into
their affinity with EBP could provide a good starting point for working according to EBP.

Aims:

1. To develop a questionnaire that measures affinity with EBP amongst CNAs and VTRNSs in nursing homes.

2. To assess the reliability and validity of the questionnaire.

Design: Mixed-method design according to the COSMIN-checklist.

Methods: Phase 1: the questionnaire was developed in three steps: (1) gathering items from existing questionnaires, occupa-
tional profiles and interviews; (2) compression through consensus rounds and (3) a pilot study.

Phase 2: psychometric properties were assessed amongst CNAs and VTRNs in nine nursing homes. The factors extracted through
principal component analysis were tested for measurement invariance using the one-parameter Rasch model.

Results: Phase 1: all experts interviewed (N=5) indicated CNAs and VTRNSs can play specific and significant roles in EBP. A
26-item questionnaire was created through two consensus rounds with experts (N=7) and a pilot study (N=7).

Phase 2: Principal component analysis revealed a two-factor structure with good internal reliability (N =428 questionnaires). All
items exhibited good fit with the Rasch model and measurement invariance for CNAs and VTRNSs.

Conclusion: CNAs and VTRNSs can fulfil important roles in EBP in nursing homes. The ‘Evidence-Based Practice-Affinity
Questionnaire’ is reliable and valid for assessing affinity with EBP amongst CNAs and VTRNS to improve practice and research,
and can guide tailored training programs for CNAs and VTRNS, enhancing evidence-based practices in nursing homes.
Impact: The research provides insight into the roles CNAs and VTRNs can play in EBP and how to measure their affinity with
EBP, which contributes to implementation of EBP in nursing homes.

Patient or Public Contribution: No patient or public contribution in the study.

Statistician: Robert Lindeboom.
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1 | Introduction

In European countries, frail older people for whom home-
based care is no longer sufficient are often admitted to nursing
homes (NH). The combined trends of population ageing, gov-
ernmental policies promoting home care (OECD 2013) and an
increase in comorbidity resulting in high complexity of care are
placing NHs under increasing pressure (Alders and Schut 2019;
Conroy et al. 2009). As a result, healthcare costs are rising,
and effectiveness is being increasingly emphasised within the
context of healthcare (Robertson-Preidler, Biller-Andorno, and
Johnson 2017).

The implementation of evidence-based practice (EBP) is cru-
cial to improving patient outcomes and patient safety, as well
as to reducing costs and adverse events in healthcare (Rudman
et al. 2020; Teixeira, Nogueira, and Barbieri-Figueiredo 2023).
In addition, EBP empowers care providers and leads to higher
levels of engagement, teamwork and job satisfaction (Kim
et al. 2017; Melnyk et al. 2010). At present, EBP unquestionably
adds value to the increasing complexity of long-term care for NH
residents (Diehl et al. 2016; Specht 2013). Although this fact is
well known, EBP is still insufficiently embedded within daily
NH practice (Specht 2013).

2 | Background

In the Netherlands, more than 46% of all NH staff consist
of certified nurse assistants (CNAs) (37%) and vocationally-
trained registered nurses (VTRNs, European Qualifications
Framework (EQF) level 4) (9%) (Backhaus et al. 2018; European
Commission 2018; Rommets and Roelvink 2023; Tuinman
et al. 2016). The primary educational programme for CNAs com-
prises 3years of vocational training, and it is comparable to Level
3 of the EQF (Backhaus et al. 2018; European Commission 2018).
The education of VTRNs—a function corresponding to Level 4
of the EQF—consists of 4years of vocational education training
(Backhaus et al. 2018). The education qualification files of CNAs
and VTRNs do mention EBP in the description of ‘reflective EBP
professionals’. For CNAs and VTRNS, reflective EBP profession-
als are individuals who are able to develop their own expertise
and those of their co-workers, to apply techniques and evidence-
based interventions, and to supervise students and trainees
(SBB 2020). Given their pivotal role in direct patient care, CNAs
and VTRNSs are uniquely positioned to implement EBP strate-
gies effectively, yet are often overlooked in training programs
tailored for higher-educated professionals.

Aside from the reference to reflective EBP professionals, as
mentioned above, programmes of nursing training and educa-
tion devote little attention to EBP (Brink and Joldersma 2016). In
addition, the specific roles of nursing professionals in EBP have
yet to be established. Three roles can be identified in actual EBP:
(1) the ‘doer’, who formulates clinical questions and assesses the
evidence; (2) the ‘user’, who only searches evidence that has al-
ready been appraised; and (3) the ‘replicator’, who formulates
clinical questions and follows the recommendations of experts
and guidelines (Straus et al. 2018). In practice, CNAs and VTRNs
are likely to provide the most effective care when acting as ‘rep-
licators’ and ‘users’ of EBP, as opposed to ‘doers’, as this role

demands at least a Bachelor's level education (Straus et al. 2018).
It is not realistic to expect CNAs and VTRNS to search scientific
articles for the best research evidence and appraise it critically
(Warren et al. 2016). They are nevertheless able to use evidence-
based information (e.g., guidelines and protocols), which they
can implement in practice (Warren et al. 2016).

One good starting point for the implementation of EBP in NHs
could be to investigate the affinity for working according to
EBP (i.e., liking, understanding and applying EBP). Although
validated EBP instruments (Haavisto et al. 2023; Hoegen
et al. 2021) are available (e.g., the EBPAS and EBPQ), they have
several limitations. Firstly, they are directed towards nurses
with Bachelor's degrees or professionals with higher levels of
education. Therefore, the EBPAS (Aarons et al. 2010) and the
EBPQ (Upton, Upton, and Scurlock-Evans 2014) have been
translated into Dutch, with language and terminology adapted
through cross-cultural validation for the assessment of CNAs
and VTRNs working in NHs (Maessen et al. 2019). However,
secondly, the EBPAS and EBPQ are limited in capturing ‘affin-
ity’. The EBPAS-ve measures attitudes towards the use of new
working methods in professional practice. The EBPQ-ve focuses
on the application of EBP by measuring the use of insights from
various sources of knowledge in daily care. The use of both ques-
tionnaires can provide insight into attitudes towards and the use
of EBP in NHs, although both questionnaires do not yet provide
a complete understanding of the affinity with EBP amongst
CNAs and VTRNSs. In practice, however, the use of two EBP
questionnaires with a diverging focus and different response
scales is not desirable (Lovink et al. 2022). To date, there is no
questionnaire that measures ‘affinity with EBP” amongst CNAs
and VTRNSs, based on their specific roles in EBP.

3 | The Study

The aim of this study was (1) to develop a new question-
naire—the ‘Evidence-Based Practice-Affinity (EBP-Affinity)
Questionnaire’—which measures affinity with working accord-
ing to EBP amongst CNAs and VTRNSs in NHs, based on their
specific roles in EBP; and (2) to assess the reliability and validity
of the EBP-Affinity Questionnaire.

4 | Methods
4.1 | Design

A mixed-method design covering two phases was used. In Phase
1, a new questionnaire—the ‘EBP-Affinity Questionnaire’—was
developed. In Phase 2, the reliability and validity of this ques-
tionnaire were assessed for CNAs and VTRNs working in NHs.
Both phases were conducted according to the COnsensus-based
Standards for the selection of health Measurement INstruments
(COSMIN) checklist (Mokkink, Terwee, Knol, et al. 2010).

The underlying concepts of this study are the definition of and
steps involved in EBP, which consist of the conscientious, explicit
and judicious use of recent evidence in making decisions about
the care of individual patients in light of their personal values
and beliefs. It integrates the best research evidence with clinical
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expertise and includes resident values when making decisions
in practice (Sackett et al. 1996). To integrate evidence from re-
search into clinical decision-making, EBP follows a cyclical
form of five consecutive steps: (1) asking a question in response
to a clinical query, (2) acquiring the best available evidence from
various sources, (3) appraising the strength of the evidence, (4)
applying the evidence alongside the best values and interest of
patients and (5) assessing the outcome (Dawes et al. 2005). To
these steps, Johnston and Fineout-Overholt and Johnston (2005)
add ‘reflection’ as an important prerequisite for initiating EBP,
referring to it as Step 0 in the EBP process.

4.2 | Phase 1: Development

Development took place between September 2020 and January
2021. The questionnaire was generated in three steps, in order to
ensure both face and content validity (Mokkink, Terwee, Knol,
et al. 2010): (1) collecting items from literature and interviews
with experts, (2) consensus rounds with an expert group and (3)
pilot testing of the questionnaire with users in practice (Hak,
Veer van der, and Jansen 2008) (Figure 1).

4.2.1 | Step 1: Collecting Items From Literature
and Interviews With Experts

We used the reference list of the article by Maessen et al. (2019)
as a starting point for a survey of relevant articles and existing
EBP-measurement questionnaires. In addition, an open search
was performed in PubMed for articles on EBP questionnaires
measuring affinity with EBP amongst CNAs and VTRNs. The

search strategy consisted of the following terms: ‘Evidence
Based Practice’, ‘nursing home(s)’, ‘nurs*, ‘questionnaire design’
and ‘questionnaire development’, along with their synonyms,
keywords and MeSH terms. The Dutch professional profiles
and educational qualification files of CNAs and VTRNs were
also reviewed for activities and responsibilities within the role
of EBP. Items were selected from existing questionnaires and
compiled from professional profiles and educational qualifica-
tion files. Items that were similar in content were merged or one
was removed by the first author (L.T.). For example: item (a) ‘I
look at where the care I provide for the client could be improved’
was almost identical to item (b) ‘T look for ways in which I can
improve the quality of care for the client’. Item ‘b’ was deleted,
based on the item which align with the target group. Negatively
formulated items were converted to positively formulated items.
To avoid the use of jargon that is not applied by CNAs, the term
‘EBP’ was not used in the items (Wolf et al. 2014).

Experts involved with EBP projects (N=5) from the central
and southern regions of the Netherlands were selected, includ-
ing two lecturers from the Bachelor of Nursing programme at
a university of applied sciences, one who also had experience
in intermediate vocational education of nursing and one who
had fulfilled the role of an EBP coach in the NH (as applied in
Lovink et al. 2022), a lecturer-researcher from a university med-
ical centre, a bachelor educated registered nurse who also had
fulfilled the role of an EBP coach in the NH (as applied in Lovink
et al. (2022)) and M.L., based on her experience as a researcher
in the study by Lovink et al. (2022). The participants were inter-
viewed by either telephone or video call. The central question
was as follows: “‘What can be expected from CNAs and VTRNs
with regard to working according to EBP in daily practice’. All

STEP METHOD RESULT
= Open research in Analysis of the / \ .
PubMed: Analysis of professional profiles Collect items Clearly display 77 items were
articles about and educational from existing the items formu'lated from the
Collecting items from resisting EBP qualification files of = literature collected and Ilt'erature, )
. A ) professional profiles,
literature and questionnaires CNAs/VTRNs delete )
. X . R / - educational
interviews with overlapping qualification files
experts ) . . items and interviews,
Interview experts: Gain y Collect items Draft the o )
- . divided into 10
clarity about expectations through topics topics
from CNAs/VTRNs within interviews
the EBP steps \ /
25
] Digital Round 1 with experts: Rank w Number of items
Consensus rounds )  items according to importance and after Round 1 based
suggest better formulation on consensus, merge
and formulate new
o items: 31
ll Topics merged and
reduced from 10 to 5
Digital Round 2 with experts:
Include/exclude items in the
questionnaire and improve Number of items after
formulation of the items Round 2: 28, divided
) into 5 topics
3.
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4
FIGURE1 | Schematic representation of questionnaire development.
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steps of the EBP cycle were discussed (Dawes et al. 2005). The
most suitable response scale for the questionnaire was discussed
as well. Notes were taken during the calls and later summarised.
The summaries of the interviews were analysed to generate po-
tential items for the questionnaire. The items were classified ac-
cording to the steps of EBP, and new topics were generated for
items not covered by the EBP steps.

4.2.2 | Step 2: Consensus Rounds

A new group of experts was selected from the central and south-
ern regions of the Netherlands (N=7) with at least one of the
following criteria: sufficient expertise in EBP, professionally ac-
tive in a NH or older adult care, a didactic or testing expert with
an eye for the language and terminology used by both CNAs
and VTRNSs. The group consisted of two scientific practitioners
(Barry et al. 2021), one district nurse with a degree in nursing
sciences, two senior researchers (A.P. and M.L.), one lecturer
from the Bachelor of Nursing programme at a university of ap-
plied sciences with a special interest in EBP, and a lecturer from
an intermediate vocational education of nursing. The last mem-
ber participated only in the first round. Two experts participated
in both the interviews and the consensus rounds. Two rounds
were necessary to reach consensus.

The consensus rounds were conducted through an online sur-
vey distributed by email. The experts rated each item according
to its adequacy in reflecting the construct of ‘affinity with EBP’
on a scale from 1 (No, this item clearly does not measure affin-
ity with EBP) to 4 (Yes, this item clearly measures affinity with
EBP) within the target population. Each item was also assessed
in terms of comprehensibility and unambiguity, and items were
re-articulated as needed. Missing items could be added for each
topic. Questions were also included concerning whether items
fit adequately within the assigned EBP topic. The inclusion of an
item was based on an average score of at least 3.6, as determined
by the researchers. Items with an average score lower than 3.0
were deleted from the questionnaire. Items scoring between 3.0
and 3.5 were discussed by the researchers (A.P., M.L. and L.T.),
taking into account suggestions from the experts. The modified
questionnaire was re-submitted to the experts for a second digi-
tal consensus round. For each item, the professionals were asked
‘whether the item is appropriate for the construct “affinity with
EBP”, based on the following response options: ‘yes, without
further adjustments’, ‘yes, but with the following adjustments:
... and ‘no, because: ...".

4.2.3 | Step 3: Pilot Testing

The pilot group consisted of CNAs (N=5) and VTRNs (N=2),
ensuring representation of diverse practice backgrounds.
Besides their function of CNA or VTRN, they fulfil the role of
first responsible carer (N=4), post-bachelor wound nurse spe-
cialist (N=1) or clinical educator (N=1). The participants were
approached by email and invited for an individual meeting. Pilot
testing was conducted by presenting the draft questionnaire to
the participants. They were asked to complete the draft question-
naire using the ‘thinking aloud’ method in a face-to-face setting
with the researcher (L.T.) (Hak, Veer van der, and Jansen 2008).

The questionnaire was improved by M.L. and L.T. based on their
suggestions.

4.3 | Phase 2: Psychometric Evaluation

In Phase 2 (February—April 2021), we assessed the measure-
ment properties of the EBP-Affinity Questionnaire in terms of
(a) procedure, (b) dimensionality, (c) Rasch model fit and mea-
surement invariance, (d) test-retest reliability and (e) hypothesis
testing for construct validity. All analyses were performed with
R Statistical Software, version 3.5.2 using the packages ‘eRm’
(Mair and Hatzinger 2007) and ‘psych’ (Revelle 2024).

4.4 | Procedure

The data required for the psychometric assessment of the EBP-
Affinity Questionnaire were obtained by conducting an online
survey (LimeSurvey program, version 2.06+) amongst CNAs
and VTRNs employed within NHs affiliated with the University
Knowledge Network for Older Adult Care Nijmegen (UKON).

Nine of the 18 NHs approached consented to participate. An
email containing a link to the online survey was sent to one point
of contact in each of the nine NHs, with a request for further dis-
tribution amongst CNAs and VTRNs within their organisations.
They were instructed to send a reminder two to 4weeks after
the initial invitation. The survey ended by asking respondents
whether they would be willing to complete the EBP-Affinity
Questionnaire a second time. To test reliability, the survey was
sent a second time by personal email to consenting participants
about 2weeks after the first round.

4.5 | Dimensionality (Structural Validity)

Principal Component Analysis (PCA) with oblique rotation was
used to assess the dimensionality of the questionnaire (Field et al.
2012, 765). The number of factors to be extracted was obtained
through parallel analysis (Timmerman and Lorenzo-Seva 2011)
and an associated scree plot (Field et al. 2012, 762-763). The
cut-off point for crossloading items was set to a factor loading of
>0.35 on extracted factors (Field et al. 2012, 767). The absence
of excessively correlated items was confirmed according to sin-
gularity index threshold values exceeding 0.00001 (Field et al.
2012, 770-771).

The internal consistency reliability of the principal components
was calculated using Cronbach's alpha, with scores of > 0.7 con-
sidered acceptable (Field et al. 2012, 799).

4.6 | Unidimensionality and Measurement
Invariance

The one-parameter Rasch model was used to test individual
items for unidimensionality and measurement invariance. To
estimate the Rasch model, the item scores were dichotomised.
A score of 0 was assigned to the response options ‘I never do
this’, and ‘T sometimes do this’. A score of 1 was assigned to
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the response options ‘I do this regularly’, ‘I do this often’ and
‘Talways do this’. The Rasch model was tested for the expected
number of 1-scores on each item, based on the summed-score
level of EBP affinity. The proportion of 1-scores was expected
to increase with EBP-affinity level. With Rasch modelling,
measures of the ‘difficulty’ of items and the ‘ability’ of persons
are estimated from the response patterns of the participants
to the items. Both measures are expressed on a common logit
unit scale, ranging from —4 to +4 in most practical situations.
The fit of the individual items was evaluated with infit and
outfit mean-square effect sizes (with an expected range be-
tween 0.5 and 1.5) (Linacre 2002), as well as by inspection of
item-fit plots showing the observed and expected proportions
of 1-scores as a function of EBP-affinity level (see Figure 2 for
an example).

For a good measurement instrument, item-difficulty measures
should be invariant from the sample used to estimate them (and
person-ability measures should be invariant from the set of
items used to produce the EBP ‘ability’ measures). The measure-
ment invariance of the items in the EBP-Affinity Questionnaire
was examined according to the extent of agreement between
estimated item-difficulty measures for VTRN (EQF 4) and for
CNA (EQF 3) respondents. Measurement invariance was exam-
ined visually by plotting these measures along a diagonal iden-
tity line with 95% confidence bands.

4.7 | Test-Retest Reliability

The intraclass correlation (ICC) for a two-way-mixed-effects
model was calculated to evaluate the test-retest reliability
of the questionnaire. Coefficients of <0.5 reflect poor agree-
ment, with those between 0.5 and 0.75 indicating moderate
agreement, those between 0.75 and 0.9 indicating good agree-
ment and those of > 0.9 reflecting excellent agreement (Koo
and Li 2016).

ICC plot for item 2

e
«©
o
2
8 o |
o o
i
c
2
g o<
g 31
o
N
o
e
o

Latent Dimension

FIGURE 2 | Rasch model fit plot, for example: Item 2 ‘request feed-
back from colleagues to improve care’. The solid line represent Rasch
model's expected proportions of a positive score, dots indicate observed
proportions of positive scores within increasing EBP-affinity level
groups.

4.8 | Construct Validity

The construct validity of the EBP-Affinity Questionnaire was
evaluated by testing hypotheses based on the expected mean-
sum score differences between subgroups of respondents
(Mokkink, Terwee, Patrick, et al. 2010). The validity variables
considered were ‘educational level’ (Aarons et al. 2010; Maessen
et al. 2019) and ‘first responsible carer (FRC)’ or ‘not FRC’
(Haterd and Zwikker 2009). Higher mean-sum scores were ex-
pected for the groups ‘highest level of education (VTRNs)" and
‘FRC’ subgroups. The mean score differences (tested accord-
ing to ANOVA) are expressed as eta-squared effect sizes (3?),
with values of 72=0.01 indicating a small difference, values of
7?=0.06 indicating a medium difference and values of 72=0.14
indicating a large difference (Cohen 1988).

5 | Results
5.1 | Phase 1: Development

5.1.1 | Step1: Collecting Items From Literature
and Interviews With Experts

All EBP experts interviewed indicated that CNAs and VTRNs
are quite capable of applying the steps of the EBP cycle, with
the exception of Step 3 (‘Critically assessing the evidence found
for validity, relevance and applicability’). For Step 2 (‘Systematic
search for the best evidence’), CNAs and VTRNs are able to
base their evidence on protocols, guidelines and professional
journals. By noting that CNAs and VTRNs are able to reflect
on the provision of healthcare provision, the experts confirmed
the appropriateness of including Step 0 (Fineout-Overholt and
Johnston 2005).

In all, 77 items were selected. More specifically, all items
from the EBPAS-36 (Rye et al. 2017), the EBPAS-50 (Aarons
et al. 2012), the EBPQ (Upton, Upton, and Scurlock-Evans 2014),
the EBPAS-ve and the EBPQ-ve (Maessen et al. 2019) were in-
cluded, as were the items derived from the interviews. Three
items from the professional profiles and educational qualifica-
tion files were added as well.

The items were divided into 10 topics representing Steps 0, 1,
2, 4 and 5 of the EBP cycle, with a two-part division for Steps
four and five, along with three additional topics: ‘expertise de-
velopment’, ‘motivation/attitude’ and ‘participation in research’
(Cook, Jaeschke, and Guyatt 1992).

5.1.2 | Steps2 and 3: Consensus Rounds
and Pilot Testing

In the first consensus round, 46 of the 77 items were removed
based on relevance scores of < 3.0 and after discussion between
M.L. and L.T. concerning items with relevance scores between
3.0 and 3.5. In the second round, another 3 items were removed
based on formulation and overlap, thus leaving 28 items, divided
into five topics. Another 2 items were removed after pilot testing.
The final questionnaire thus consisted of 26 items covering five
topics: ‘Taking a critical view of care’ (Items 1-3), ‘Gathering
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information’ (Items 4-12), ‘Applying new knowledge’ (Items
13 and 14), ‘Evaluating care’ (Items 15-18) and ‘Promoting ex-
pertise’ (Items 19-26) (see Figure 1). A five-point response scale
ranging from ‘never’ (1) to ‘always’ (5) was chosen for all items.
This scale was adopted based on suggestions from the experts
interviewed, as well as in the literature that it would be less
confusing and therefore likely to increase the response rate
(Babakus and Mangold 1992). Scores on the questionnaire can
range between 26 and 130 points, with higher scores reflecting
greater affinity for working according to EBP. For information
on the content of the items in the EBP-Affinity Questionnaire,
see Table 1.

5.2 | Phase 2: Psychometric Evaluation

5.2.1 | Characteristics and Score Distribution
of the Respondents

Of the approximately 2000 healthcare workers in NHs who
were invited to participate in the survey, 514 (26%) completed
the questionnaire. In all, 86 respondents were excluded from
the sample, 60 because they were employed in positions at levels
other than EQF 3 or EQF 4, and 26 because their education at
a university of applied sciences had not been related to health-
care. In all, 76 respondents agreed to complete the questionnaire
a second time. After deleting incomplete questionnaires (n=4)
and questionnaires from respondents working in positions at
levels other than EQF 3 or EQF 4 (n=14), the responses from 58
questionnaires were included in the analysis.

Of the 428 total respondents, 93.7% were female, with the great-
est proportion (32.9%) being between the ages of 50 and 59 years,
and the majority (76.9%) being employed as CNAs, as compared
to 23.1% who were working as VTRNs. The majority (n=257;
60%) of the respondents were FRCs. Most respondents were
working in dementia special care units (n =233) or units for res-
idents with somatic diseases (n=185), and some were active in
both types of units (Table 2).

5.3 | Dimensionality (Structural Validity)

The minimum total score of the respondents was 43 points, with
a maximum score of 124 points and a mean of 79.5 points. The
sum-score distribution was approximately normal, with no ap-
parent floor or ceiling effects. There was a good spread for the
responses to each item, with the exception of Item 5 (‘Apply own
knowledge in case of problems with care’) and Item 7 (‘Request
advice from colleagues in case of problems with care’), which
had low numbers in Response Categories 1 and 2, and Item 11
(‘Search for solutions in Use journals or textbooks in case of
problems with care’) and Item 19 (‘Discuss ideas for improving
care from symposia, training and journals with colleagues and
practitioners’), which had low numbers in Response Categories
4 and 5. As shown in the scree plot from the parallel analysis,
two factors scored above the level of chance, with 14 and 12
items explaining 42% of the total variance: ‘Collecting practical
information’ (eigenvalue=5.6, 21.5%) and ‘Collecting theoreti-
cal information’ (eigenvalue =4.8, 18.3%). All items had factor
loadings >0.37, and there were no crossloading items. Factor 1

covered EBP Topics 1-4, and Factor 2 covered only EBP Topics
2 and 5. The internal-consistency reliability was 0.88 for both
factors (Table 1).

5.4 | Unidimensionality and Measurement
Invariance

The infit and outfit values of all items were between the refer-
ence values of 0.5 to 1.5, thereby indicating a good fit to the uni-
dimensional Rasch model. Figure 2 displays one example of the
accompanying fit plot for the Item 2 (‘Request feedback from col-
leagues to improve care’). The plot indicates good agreement be-
tween the expected probability of a 1-score (the solid curve) and
the observed proportions within increasing EBP-affinity-level
groups (the dots). All items displayed similar fit-plot patterns.

The level of agreement between the estimated EBP item-
difficulty measures for respondents trained as VTRNs (x-axis)
and as CNAs (y-axis) is depicted in Figure 3a,b. For Subscale
1 ‘Collecting practical information’, invariance was observed
for all items except Item 5 (‘Apply own knowledge in case of
problems with care’)—which was easier for CNAs (estimated
difficulty B=-2.32) than it was for VTRNs (B=-3.06)—and
Item 2 (‘Request feedback from colleagues to improve care’),
which was easier for VTRNs (estimated difficulty B=-2.16)
than it was for CNAs (B=-0.97). For Subscale 2 (‘Collecting
theoretical information’), this was the case for Item 11 (‘Search
for solutions in Use journals or textbooks in case of problems
with care’)—which was easier for CNAs (B=1.90) than it was
for VTRNs (B=1.02)—and Item 19 (‘Discuss ideas for improv-
ing care from symposia, training and journals with colleagues
and practitioners’), which was easier for VTRNs (B=0.01) than
it was for CNAs (B=-0.65).

5.5 | Test-Retest Reliability

The test-retest ICC value was 0.76 (95% CI: 0.63-0.85) for the en-
tire EBP-Affinity Questionnaire, thereby reflecting good agree-
ment, with values of 0.74 (95% CI: 0.60-0.84) for Subscale 1 and
0.79 (95% CI: 0.67-0.87) for Subscale 2.

5.6 | Construct Validity

The results for the construct validity of the EBP-Affinity
Questionnaire are presented in Table 3. The hypothesis that
‘FRC’” would score higher on average (81.41, SD 14.7), as com-
pared to ‘not FRC’ (76.64, SD 14.6) was confirmed: 7%=0.02
(p<0.01). This was also to the case for the mean sum-score dif-
ferences between “VTRN’ (83.3, SD 15.5) and ‘CNA’ (78.36, SD
14.5): 52=0.02 (p <0.01).

6 | Discussion

To our knowledge, the EBP-Affinity Questionnaire is the first
questionnaire specially developed to measure affinity with EBP
amongst CNAs and VTRNs working in NHs. The final question-
naire consisted of 26 items remained, divided into five topics in
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order of the four steps of EBP: asking, acquiring, applying and
assessing, with addition of the step ‘promoting expertise’. The
questionnaire exhibited good psychometric properties, based
on five qualities. First, the score distributions indicate that
the EBP-Affinity Questionnaire was well suited to the sample,
with no apparent floor or ceiling effects, for the total scale or
for the individual items. Second, two unidimensional factors
were extracted, named: ‘Collecting practical information’ and
‘Collecting theoretical information’, with high internal consis-
tency (¢ =0.88) for both factors, which indicates that the items
effectively measure underlying constructs of EBP-affinity, sup-
porting their reliability across diverse NH settings. This was
confirmed by the scores on items for ability groups, which
were consistent with those expected for the unidimensional
Rasch model. Third, invariant measurement was observed for
most items (with the exception of Items 5, 7, 11 and 19), thus
indicating that the EBP-Affinity Questionnaire items provide
the same information for both CNAs and VTRNs. There was
hardly any item bias related to background of nursing educa-
tion. Fourth, the test-retest reliability of the total EBP-Affinity
Questionnaire was ‘good’, and even higher than the results
reported for the EBPQ-ve and the EBPAS-ve questionnaires
(Maessen et al. 2019). Fifth, and finally, construct validity was
supported by the expected score difference between subgroups.
Overall, the questionnaire appears to be reliable and valid for
use with the intended target population within the context of
NHs in the Netherlands.

We would like to highlight two points of interest based on the
results of the psychometric validity. Firstly, the eta-squared
effect size of construct validity was small, based on the differ-
ence between ‘EQF 3’ and ‘EQF 4’ and between ‘FRC’ and ‘Not
FRC’, with significantly higher average sum scores for ‘EQF 4’
and ‘FRC’. It should be noted that the groups based on ‘educa-
tional level’ and ‘FRC’/*Not FRC’ overlapped with and influ-
enced each other. The FRC is responsible for ensuring that the
care provided to the assigned residents is up to date. Given that
motivation, responsibility and self-confidence are fundamental
to ensuring that professional care is properly aligned with the
wishes and needs of the residents (Bandura 1997), it would be
logical to expect the FRC to be associated with more affinity
with EBP. This expectation was confirmed by our results. The
difference between ‘FRC’ and ‘Not FRC’ may have been influ-
enced by the fact that both CNAs and VTRNSs are allowed to
execute the function of FRC. In addition to job level, a health-
care provider's role in practice and, possibly, level of education
could influence affinity with EBP. It would therefore be interest-
ing to investigate whether job level or the role that a healthcare
provider fulfils in practice has a greater influence on affinity
with EBP. Other well-known barriers to the adoption of EBP in
practice include workload, lack of autonomy to change practices
and limited support from management (Melnyk et al. 2012). The
organisation thus also plays an important role in promoting af-
finity with EBP and creating favourable conditions for the ap-
plication of EBP. Secondly, the invariant measurement indicates
that the EBP-Affinity Questionnaire items provide the same in-
formation for both CNAs and VTRNs. However, Figure 3 exhibit
some responder bias within each subscale, respectively item 5, 7
11 and 19. Therefore, it is certainly interesting to look how some
items could be reframed to enhance relevance. For example,
item 5 could be reframed to specify contexts of application, such

(a) Item difficulty invariance VTRN versus CNA subscale 1

CNA

-2
|

-3
|

VTRN

(b) Item difficulty invariance VTRN versus CNA subscale 2

CNA

VTRN

FIGURE 3 | (a) Item difficulty invariance VTRN versus CNA sub-
scale 1 ‘collecting practical information'. (b) Item difficulty invariance
VTRN versus CNA subscale 2 ‘collecting theoretical information'.
(@) and (b) Dots indicate estimated item difficulty measures for CNA
participants (x-axis) and VTRN participants (y-axis) on the logit unit
scale. Solid diagonal line indicates perfect agreement between esti-
mates. Dotted lines indicate 95% confidence bands for the item diffi-
culty estimates.

as ‘Apply knowledge in addressing care discrepancies’. Item 19
could be reframed to broader contexts than scientific knowl-
edge, such as ‘Discuss ideas from other work settings than my
own’. Nevertheless, we do not expect this to be problematic on
the sumscore level. We therefore choose to maintain these items
in the instrument in view of their content.

The results of this study provide insight into the roles that
CNAs and VTRNSs can play in the various steps of EBP. Based
on these results, it could be expected that CNAs and VTRNs
can work according to EBP in the provision of care to NH res-
idents. When providing care, they can reflect on it, ask them-
selves whether the care plans are well suited to the residents,
and search for ways to improve care for residents in protocols,
professional journals and textbooks. They are also capable of
applying more suitable care, in addition to assessing and eval-
uating these changes after they have been applied. Along with
the steps of EBP, Straus et al. (2018) identifies three specific
roles that can be assumed when practicing EBP: (1) the doer, (2)
the user and (3) the replicator. The assessments of the experts
interviewed for this study confirm that the role of ‘doer’ (i.e.,
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TABLE 2 | Characteristics of the sample.

TABLE 2 | (Continued)

N (%) N (%)
Total sample 428 (100) Gerontopsychiatry 13 (3.0)
Female 401 (93.7) Palliative 17 (4.0)
Age (in years) Acquired brain injury 31(7.2)
<20 3(0.7) Other 6(1.4)
20-29 58 (13.6) Abbreviation: FRC, first responsible caretaker.
30-39 78 (18.2)
40-49 67 (15.7) appraising the strength of the evidence) is not suitable for the
50-59 141 (32.9) job profiles of CNAs and VTRNs. At the same time, however,
the roles (i.e., ‘user’ and ‘replicator’) are highly appropriate for
>59 45(10.5) CNAs and VTRNS, as also confirmed by the study conducted by
Unknown 36 (8.4) Maessen et al. (2019). Having become an indispensable part of
o care for older adults, EBP offers a solution to the growing com-
Current position plexity of care, which is increasingly coming under pressure
Trainee CNA 16 (3.7) (Alders and Schut 2019). In the future, it will be important to
CNA 313 (731 ensure that CNAs and VTRNSs actually fulfil the role of ‘users’
73.1) and ‘replicators’ of EBP, in order to ensure the provision of ap-
Trainee VTRN 10 (2.3) propriate care within a complex environment to improve out-
comes and safety for NH residents, in addition to reducing costs
VTRN 89 (20.8 i .
(20.8) and adverse events (Rudman et al. 2020; Teixeira, Nogueira,
FRC and Barbieri-Figueiredo 2023).
Yes 257 (60.1)
No 171 (40.0) 6.1 | Strengths and Weaknesses of the Study
Years active in care
One strength of this study is the involvement of CNAs,
<5 37(8.7) VTRNs and experts in the development of the questionnaire.
6t/m 16 147 (34.4) In addition, an extensive psychometric assessment was per-
formed based on a large sample (N=428), which allowed a
>16 243 (56.9) PCA and Rasch analysis to test the unidimensionality of the
Average hours per week EBP-Affinity Questionnaire. Despite achieving the minimum
sample size according to the COSMIN checklist (Mokkink
<25 180 (42.1) et al. 2019), the survey results may reflect selection bias due
>24 248 (57.9) to distribution and response. Of the large target population
it larl (about 2000) invited to participate in the survey, only 428 re-
Shift time popularity spondents completed questionnaires that could be used for
Day shift 350 (81.7) the analysis. We did not ask non-responders for information
. . regarding gender, age or current position. It is therefore pos-
Evening shift 37(8.6) sible that the respondents consisted primarily of employees
Night shift 40 (9.4) who were already motivated to use EBP. Given the normal dis-
Department type (> 1 answer possible) tribution of the sum scores, however, selection bias is likely
P yP P to have been low. This assumption was confirmed by the
Psychogeriatrics 233 (54.4) spread of characteristics within the composition of the target
Somatics 185 (43.2) population.
Geriatric Rehabilitation Care 55(12,9) The timeframe within which the study was conducted did not
Misunderstood behaviour 44 (10.3) allow for extensive consensus rounds with focus-group dis-
cussions on items on which no consensus is achieved. These
Korsakov 16 (3.7) items were discussed with the researchers L.T., M.L. and A.P.
Huntington 10 (2.3) In addition to the role of an expert, M.L. participated in the
) ) discussion of the items on which the expert group. Although
Multiple sclerosis 15(3.5) the researchers were aware of this dual role and always re-
Young people with dementia 13 (3.0) flected on her opinion in the light of it, this double role may
have influenced the items to include or not to include in the
(Continues) questionnaire.
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TABLE 3 | Construct validity of EBP-Affinity: Effect sizes for hypothesis testing.

Factor Subgroup n Mean sum score (SD) n? effect size D
Education level 1 CNA 329 50.0 (8.5) <0.01 0.26
VTRN 99 51.1(9.1)
2 CNA 329 28.4(7.9) 0.04 <0.01
VTRN 99 32.2(8.1)
Total score CNA 329 78.4 (14.5) 0.02 <0.01
VTRN 99 83.3(15.5)
First responsible carer (FRC) 1 Yes 257 51.3(8.3) 0.02 <0.01
No 171 48.6 (8.9)
2 Yes 257 30.1(8.4) 0.02 0.01
No 171 28.1(7.4)
Total score Yes 257 81.4 (14.7) 0.02 <0.01
No 171 76.6 (14.6)

Abbreviations: CNA, certified nurse assistant; VTRN, vocationally trained registered nurse.

6.2 | Recommendations for Future Research

Although CNAs and VTRNs constitute the largest group of
healthcare providers working in NHs, a shift is taking place,
in which the average function level is gradually decreasing
(European Commission 2018; Rommets and Roelvink 2023).
The reliability of the EBP-Affinity Questionnaire has not been
investigated amongst care providers with educational levels
lower than EQF 3. For this reason, it is also important to ad-
just and validate the EBP-Affinity Questionnaire for this target
group in order to investigate affinity with EBP amongst nursing
assistants at the level of EQF 2. According to their professional
profile, nursing assistants can adequately signal changes in the
needs, behaviour and state of mind of their patients and clients,
in addition to being able to act effectively according to proto-
cols and instructions (Morgan et al. 2016), thus corresponding
to Steps 1 and 5 of EBP.

Besides that, we recommend other research for further studies.
In first place, the responsiveness of the questionnaire was not
examined in this study. Future research should investigate the
sensitivity of the questionnaire to measure changes over time.
In second place, it is interesting to investigate the validity of
the questionnaire in international settings to confirm its cross-
cultural usefulness.

6.3 | Implications for Practice and Education

Assessing affinity with EBP amongst CNAs and VTRNs in NHs
is an important step towards identifying problems in health-
care and making evidence-based choices in order to improve
the care for frail elderly residents. Such assessment is also an
important step towards embedding EBP in practice, thereby
cultivating a culture of EBP in NHs. Within such a culture,
the EBP-Affinity Questionnaire could be used to map affinity

with EBP, as expressed by VTRNs and CNAs. The EBP-Affinity
Questionnaire also provides insight into factors that could be
addressed in order to enhance affinity with EBP. This could in-
crease the likelihood that success in practice and research will
find its way back into practice.

It is important for CNAs and VTRNSs to incorporate EBP into
their work. The EBP-Affinity Questionnaire can be used to
measure their affinity with EBP by assessing whether they do or
do not reflect on and evaluate the care they provide, search for
suitable care in protocols or professional journals, and promote
their expertise on their own initiative. Feedback on the results
of the questionnaire could encourage reflection on the part of
care teams, and they could provide additional input regarding
actions that are needed in order to enhance affinity with EBP
and begin to implement EBP interventions in practice.

Greater attention to EBP is needed during the initial and con-
tinuing education of CNAs and VRTNS, with focus on applying
evidence collected by others, independently searching data-
based for guidelines and other available evidence, developing an
attentive attitude when proving care, and asking critical ques-
tions. The questionnaire could be used as a practical continuous
improvement and human resource tool administered annually
to assess training needs, with results integrated into team eval-
uations or professional development plans.

Despite the creation of favourable conditions in practice and
devoting attention to EBP in training, it is not feasible in prac-
tice for CNAs and VTRNSs to apply Step 3 of the EPB cycle (‘ap-
praising the strength of the evidence’). This step is nevertheless
necessary to the proper application of EBP in practice. The
appointment of Bachelor's-level registered nurses (Backhaus
et al. 2018) are therefore crucial in NHs. Because they are able to
fulfil the role of ‘doer’, these healthcare providers are indispens-
able within the NH setting.
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7 | Conclusion

The Evidence-Based Practice-Affinity Questionnaire is a re-
liable and valid questionnaire for assessing affinity with EBP
amongst CNAs and VTRNSs. As such, it can serve as a vantage
point for improving practice, in addition to its utility in research,
vocational education and tailored training programs for CNAs
and VTRNs. Future research should validate the tool across
international settings to ensure its cross-cultural applicabil-
ity and explore its responsiveness to interventions. Instead of
being regarded as a concept that does not belong in NHs, EBP
should have a meaningful place in the daily activities performed
by CNAs and VTRNSs. These healthcare providers that work in
various workplace settings in the global nursing landscape are
capable of taking a critical view of care, gathering information,
applying new knowledge, evaluating care and promoting their
expertise.
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