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ABSTRACT

Aim: To describe and compare the Evidence-Based HealthCare (EBHC) competence of Advanced Practice Nurses (APNs), and
the factors associated with it in Finland and Singapore.

Design: A descriptive and analytical cross-sectional study.

Methods: Data were collected from APNs working in healthcare in Finland (n=157) or Singapore (n=99) between May 2023
and October 2023 using a self-assessment instrument to measure EBHC competence (EBHC-Comp-APN) and an EBHC knowl-
edge test. The data were analysed using descriptive statistics, analysis of variance, K-mean cluster and multivariate analyses.
Results: The self-assessments of APNs working in Finland and Singapore regarding their EBHC competence level varied and
three distinct profiles of APNs' EBHC competence were identified in both countries. The strongest EBHC competence was in
‘The Knowledge Needs Related to Global Health’, while the weakest in ‘Evidence Synthesis and Transfer’. The country-specific
differences were identified in factors associated with EBHC competence.

Conclusion: The EBHC competencies of APNs vary widely and require planned and needs-driven development. In connection
with the development of EBHC competence, the factors related to competence should be considered country-by-country.
Implications for the Profession: The APN's EBHC competence should be systematically developed considering the factors
associated with and the current level of EBHC competence.

Impact: The level of EBHC competence of APNs and associated factors should be identified when developing their competence
and role in collaboration with APNs, leaders of healthcare and education organisations and policy makers. In addition, research
into APNs' EBHC competence should continue.

Reporting Method: The STROBE checklist was used in the reporting of the study.

Patient or Public Contribution: No patient or public contribution.

Saija Ylimiki is considered a joint first author.
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Summary

« What does this paper contribute to the wider global
clinical community?

o The study highlights that the primary development
targets for the EBHC competence of APNs working
in Finland and Singapore are the competence in ev-
idence synthesis and transfer.

The study indicated differences in EBHC compe-
tence and associated factors among APNs working
in Finland and Singapore. Thus, the development of
the role of APNs should occur at the national level,
but it necessitates international cooperation and
research.

The study identified that APNs' participation in re-
search projects and national networks of experts and
working in the nursing guideline group and leader-
ship tasks (projects or staff) strengthened the EBHC
competence of Finnish APNs.

o

o

1 | Introduction

Evidence-based implementation of healthcare in a rapidly
changing and developing environment ensures high-quality,
safe, cost-effective (Aiken et al. 2014; Melnyk et al. 2014) and fea-
sible, appropriate, meaningful and effective healthcare services
(Jordan et al. 2019). Advanced practice nurses (APNs) play a sig-
nificant and extensive role in promoting evidence-based health-
care (EBHC) in clinical environments (Schober et al. 2020).
APNs' EBHC tasks include critical appraisal, evidence transfer
and implementation, monitoring the use of evidence, practice
harmonisation, development evidence-based practice (EBP) and
providing support e.g., through education. Additionally, APNs’
responsibilities involve carrying out independent patient care;
supporting the organisation's staff in implementing, promot-
ing and enabling evidence-based healthcare, and leading mul-
tidisciplinary development teams or projects both within the
organisation and nationally. They are also responsible for trans-
ferring evidence to political decision-makers at national and
international levels (Jokiniemi et al. 2020; Schober et al. 2020;
Ylimiki et al. 2022). APNs need extensive and deep competence
in every sub-dimension of EBHC to promote its implementation
in decision-making about the guidance, rehabilitation and treat-
ment of patients/clients (Ylimiki et al. 2024).

2 | Background

The Joanna Briggs Institute (JBI) Model of evidence-based
healthcare identifies five critical areas essential for achieving
EBHC: global health, generation, synthesis, transfer and imple-
mentation of evidence (Jordan et al. 2019). Global health requires
that APNs are competent in identifying information needs, crit-
ically evaluating current practices, engaging with EBHC and
maintaining a positive attitude towards it (Jordan et al. 2019;
Ylimaéki et al. 2022). Evidence generation requires competence
in using information technology (Bhatarasakoon et al. 2022),
generating research data, such as information about their organ-
isation's systems or other contexts (Melnyk et al. 2014; Schober
et al. 2020; Woo et al. 2019) and understanding different sources

of evidence such as discourse, expertise and research (Jordan
et al. 2019). For evidence synthesis, APNs must be competent
in searching for evidence (Yliméki et al. 2022), formulating
research questions, evaluating the quality of existing studies
(Bhatarasakoon et al. 2022; Gerrish et al. 2011), conducting sys-
tematic reviews and producing evidence summaries and guide-
lines (Jordan et al. 2019; Malik, McKenna, and Plummer 2015;
Schober et al. 2020; Yliméki et al. 2022).

To support evidence transfer, APNs need expertise in pub-
lishing research (Woo et al. 2019), implementing education
(Jordan et al. 2019; Schober et al. 2020; Woo et al. 2019),
promoting the integration of evidence into patient infor-
mation systems (Jordan et al. 2019; Schober et al. 2020)
and actively disseminating evidence (Jordan et al. 2019;
Malik, McKenna, and Plummer 2015; Schober et al. 2020).
Competence in evidence implementation involves using evi-
dence in decision-making related to patient care, rehabilita-
tion or guidance (Bhatarasakoon et al. 2022; Malik, McKenna,
and Plummer 2015; Schober et al. 2020; Woo et al. 2019). It
also includes developing evidence-based practices, conduct-
ing context analysis (Jordan et al. 2019; Yliméki et al. 2022),
facilitating change (Gerrish et al. 2011; Jordan et al. 2019;
Yliméki et al. 2022; Woo et al. 2019) and evaluating the pro-
cess and outcomes of change (Jordan et al. 2019; Ylimiki
et al. 2022; Ylim#ki et al. 2024). A systematic review by
Yliméki et al. (2024) found that higher level of education (at
least master's degree) in APNs is associated with improved
EBHC competence. In contrast, factors such as marital status,
gender, nationality, work experience, job title, weekly working
hours, academic environment, Magnet hospital status and re-
search council involvement showed limited or contradictory
relationships with EBHC competence (Yliméiki et al. 2024).

According to ICN, APN is an umbrella term for nurses who
have acquired an advanced knowledge base, complex decision-
making skills and clinical competence through additional ed-
ucation (at least a master's degree), with roles and competence
shaped by the specific context in which they are credentialed to
practice (Schober et al. 2020). In practice, however, the educa-
tional background, job descriptions and job titles of APNs vary
due to differences in regulations and the phasing of introducing
APN job descriptions in different countries (Dowling et al. 2013;
Janson, Opheim, and Hellesp 2023; Jean and Briana 2019). In
Finland, tasks with extended responsibilities and advanced
nursing are performed by CNS, NP (Jokiniemi et al. 2022) and
part of registered nurses and special registered nurses (De
Raeve et al. 2024). Similarly, in Singapore, not only APNs (Xu
et al. 2022), but also nurse managers, nurse educators and nurse
clinicians carry out extended and advanced nursing (Ministry of
Health (MOH) Singapore 2024). This study's target population
included those performing extended and advanced nursing, and
they are referred to as an APN.

The development of extended and advanced tasks in nurs-
ing began in both countries at the beginning of the 2000s (De
Raeve et al. 2024; Jokiniemi et al. 2022; Kannusamy 2006; Xu
et al. 2022). In Finland, APN education is organised in several
universities of applied sciences and universities (Jokiniemi
et al. 2020), in Singapore the education is concentrated in one
university (Ayre and Bee 2014) and two universities of applied
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sciences (Care to go Beyond 2024). APNs working in Singapore
were selected in this study because the study aimed to provide
new insights into the evidence-based nursing competence of
Finnish APNs for development and management. Singapore has
the best healthcare system in the world (International Citizens
Insurance 2024), and the health and education of its population
are also rated as the best (Legatum Institute 2024). Finland
was ranked second best in population education and the 15th
best country in population health of Legatum prosperity Index
(Legatum Institute 2024). We suggest that it is worth investigat-
ing whether these differences have any association with APNs
level of EBHC competence, particularly considering an ear-
lier finding that the EBHC competence of APNs has not been
studied adequately using the JBI EBHC model and the relevant
job descriptions (Ylim#ki et al. 2024). This study aimed to fill
this gap.

3 | The Study

The purpose of the study was to describe and com-
pare Advanced Practice Nurses' (APNs) Evidence-Based
HealthCare (EBHC) competence profiles, and the factors as-
sociated with them in Finland and Singapore. The research
questions were as follows:

1. What are the levels and profiles of EBHC competencies
among APNs in Finland and Singapore?

2. What factors are associated with EBHC competence and
profiles of EBHC competence among APNs in Finland and
Singapore?

3. What are the differences in APNs EBHC competence be-
tween Finland and Singapore?

4 | Methods
4.1 | Study Design

A descriptive and analytical cross-sectional study was conducted
between two countries, Finland and Singapore (Cory 2019;
Kesmodel 2018; Maier et al. 2023; Polit and Beck 2017). The
study followed the STROBE checklist which guided the study's
reporting (von Elm et al. 2007; Data S1).

4.2 | Study Participants

All registered and senior nurses who had an advanced job de-
scription related to the APN role were invited to the study. In
Finland, all CNSs, and registered nurses with advanced job
descriptions in clinical practice at five university hospitals
and one primary healthcare service were invited to participate
in the study. In Singapore, all APNs, and senior nurses with
advanced job descriptions such as assistant nurse clinicians
(ANC), nurse clinicians (NC), senior nurse clinicians (SNC),
nurse managers (NM), senior nurse managers (SNM), nurse
educators (NE) and senior nurse educators (SNE) in clinical
practice were invited to participate. The inclusion criteria for
the study were (1) APN or a registered/senior nurse with an

advanced job description in clinical practice, (2) working in
primary or special healthcare and (3) working full-time or
part-time. The inclusion criteria were determined in this way
because the available registry data suggested that the num-
ber of registered APNs was limited in both countries, and
we wanted to get information about EBHC competence from
all nurses performing an advanced job description. Registry
data was only available for CNSs (N=120) in Finland and
APNs (N=383) in Singapore; no registry data were available
for other job titles (Finnish Nurses Association (FNA) 2023;
Ministry of Health (MOH) Singapore 2023).

4.3 | Instruments

Data were collected using a new EBHC-Comp-APN instru-
ment and an existing EBHC knowledge test. The instrument
was developed because existing tools for measuring evidence-
based practice did not account for the full scope of tasks per-
formed by APNSs, nor did they cover all the key areas of the
EBHC model. The newly developed self-assessment instru-
ment (EBHC-Comp-APN) measures the EBHC competence of
APNs. The instrument was developed at the University of Oulu
and the Nursing Research Foundation. The development of the
instrument will be published elsewhere. It is based on the JBI
model of EBHC (Jordan et al. 2019) and considers the results
of systematic reviews which relate to the general EBHC com-
petence of nurses (Harkonen et al. 2021), advanced practice
nurses (Yliméaki et al. 2024), educators (Immonen et al. 2022)
and leaders (Koivunen et al. 2023). In addition, the results of a
qualitative study (Yliméki et al. 2022) and the ICN guidelines
on advanced practice nursing (Schober et al. 2020) were con-
sidered in the context of the formation of the items describing
the EBHC competence concerning ‘the role of APNs in EBHC’.
The content validity of the instrument was evaluated by EBHC
experts (n=9) (master's level nursing educators, nursing lead-
ers, researchers, CNSs). Overall, the instrument showed ex-
cellent content validity S-CVE =0.99 (K&didridinen, Mikkonen,
and Kyngis 2020). The instrument was piloted with gradu-
ating Master of Nursing Science students (n=22) who rated
its functionality and clarity. In addition, the average response
time was calculated. The construct validity of the instrument
was examined by explorative factor analysis which supported
a five-factor model. Detailed development and testing of the
instrument will be reported elsewhere.

The questionnaire contained 16 background questions, 61 items
from EBHC-Comp-APN and 11 items from the EBHC knowl-
edge test. The EBHC-Comp-APN instrument contained 5 sub-
dimensions: ‘the knowledge needs related to global health’ (10
items); ‘evidence generation’ (14 items); ‘evidence synthesis and
transfer’ (8 items); and ‘evidence implementation’ (13 items) and
the new sub-dimension ‘the role of APNs in EBHC’ (16 items).
The items were measured on a five-point Likert rating scale (1-
very poor, 2- poor, 3- fair, 4- good and 5- excellent competence).
Background questions concerned APNs' age, gender, previous
education, year of completion of the highest degree, current
job title, place of current practice, continuing education level,
additional qualifications, participation in research projects and
participation in development projects, and organisation-specific
background. The country, in which the participant's worked
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(Finland or Singapore) was also considered as a background
factor. Cronbach's alpha values for the EBHC-Comp-APN in-
struments (English and Finnish) ranged from 0.98 to 0.99,
and Cronbach's alpha values for the sub-dimensions ranged
from 0.91 to 0.97. The instrument showed excellent internal
consistency (De Von et al. 2007; Kddridinen, Mikkonen, and
Kyngis 2020; Polit and Beck 2017).

The EBHC knowledge test included eleven questions with the
response options ‘Yes’, ‘No’ or ‘I don't know’. The EBHC knowl-
edge test was developed collaboratively by the University of Oulu
and the Nursing Research Foundation and has previously been
used in national-level EBHC competence surveys in Finland.
Responses were scored according to the percentage of questions
correctly answered.

The EBHC-Comp-APN instrument, questionnaire and EBHC
knowledge test were originally in Finnish. These were trans-
lated into English in three stages by four researchers: (1) the in-
strument, questionnaire and test were translated from Finnish
to English by two independent researchers, and translation dif-
ferences were resolved by consensus among three researchers;
(2) the fourth researcher translated the instrument, question-
naire and test from English to Finnish and (3) the re-translated
Finnish version was compared for consistency with the original
version. The translations were accepted because they were mu-
tually consistent. In addition, a fifth researcher with excellent
English checked the instrument, questionnaire and test. Finally,
together with Singaporean researchers, word-level revisions and
specifications were made to the English versions to make the
EBHC-Comp-APN instrument, the questionnaire and the EBHC
knowledge test statements understandable to APNs working in
Singapore.

4.4 | Data Collection

The data were collected through Webropol and Qualtrics sur-
veys in May-October 2023. In Finland, the survey was sent to
APNs by e-mail via contact persons in the relevant organisa-
tions. In Singapore, the survey was sent via the NUS Nursing
Alumni email database. In the e-mail, participants received a
data protection form and information about the eligibility con-
ditions, the purpose of the study and the main content of the
survey. Only participants who gave informed consent were able
to answer the survey. Participants were given 5weeks to answer
the survey, during which the participating organisations were
advised to issue 3 reminders. The response rate could not be cal-
culated because there was no statistical information on the size
of the target population in Finland and Singapore.

4.5 | Data Analysis

Data were analysed using IBM SPSS Statistics 29.0 (IBM
Corp., 2022). Descriptive statistics frequency (f), percentage (%),
mean, median and standard deviation (SD) values were used to
describe participants' characteristics and their level of EBHC
competence. The K-mean cluster algorithm was used to identify
EBHC profiles. Cluster analysis was used to identify sub-groups

of the data used whose members are similar in terms of EBHC
competence characteristics while at the same time differing from
members of other groups. The EBHC competence levels of these
profiles were interpreted on a five-point Likert scale, where a
mean of <2.49 indicates low competence, 2.50-3.49 is moderate,
3.50-4.49 is good, and a mean of >4.50 is excellent. The EBHC
knowledge test results of the profiles have been interpreted ac-
cording to the scores of the answers: <69.9% means poor EBHC
knowledge, 70%-79.9% moderate, 80%-89.9% good and>90%
excellent. Dependence between classified background variables,
overall competence and profiles was analysed with crosstabs,
and Chi-square test. Dependence between continuous back-
ground variables, overall competence and clusters was analysed
with a one-way analysis of variables (ANOVA), independent
samples t-test, Mann-Whitney's U and Kruskal-Wallis tests.
When a statistically significant difference between the investi-
gated groups was identified, a Bonferroni correction was applied
to evaluate whether each group differed significantly.

Multivariate logistic regression was used to determine the inde-
pendent effect of variables affecting APNs' EBHC competence
by adjusting the effect of other variables affecting EBHC compe-
tence. For the multivariate logistic regression analysis, the data
were transferred to dichotomous form (0=1-3.49—learners;
1=3.5-5—experts) to enable analysis. Four multivariate logis-
tic regression analyses were constructed for (1) personal factors,
(2) participation-related factors, (3) working-related factors and
(4) organisational factors. In the multivariate logistic regression
analysis constructed for sociodemographic factors, the year of
graduation from the highest degree and job title were excluded
due to multicollinearity (Polit and Beck 2017).

The statistical significance level was set at p<0.05 in all the
tests conducted (Polit and Beck 2017). 0.6% of all answers had
missing values but these were not replaced in the analyses. No
analysis of missing values was performed because the number
of missing responses was very small. Variation in the number
of participants was allowed in the analyses, and the numbers of
participants were reported.

4.6 | Ethical Considerations

The research generally followed the principles of good scien-
tific research, which include applying for a research permit,
accurately describing the entire research process, appropriate
citation of references, stating important conflicts of interest,
and clarifying the rights and obligations of the research parties
(World Medical Association 2013). Research permits were ap-
plied for and approved in Finland and Singapore in according
with local practice. A research permission for the study was ob-
tained from the National University of Singapore's Institutional
Review Board (NUS-IRB-2023-645). According to Finnish eth-
ical research standards, no statement from the Research Ethics
Committee was required because the study did not concern
the physical or psychological integrity of health professionals
(TENK 2023). All participants in the study gave their informed
consent before completing the survey. The research followed the
European Union's General Data Protection Regulation (General
Data Protection Regulation (GDPR) 2016). All participants'
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personal information was kept confidential, and their anonym-
ity in reporting was ensured.

5 | Results
5.1 | Participants’ Characteristics

Participants in the study were APNs or similar registered or se-
nior nurses with advanced from Finland (n =157) and Singapore
(n=99) with an advanced clinical role in clinical practice.
Table 1 provides detailed information on the characteristics of
the participants. There were statistically significant differences
between APNs working in Finland and Singapore regarding

age, education level, year of completion of the highest degree, job
titles, current field of work, as well as participation in research
and development projects (Table 1).

5.2 | Participants’' EBHC Competence Level
and Profiles in Finland

The EBHC competence level of APNs working in Finland
(n=157) varied across five sub-dimensions: ‘the knowledge
needs related to global health’ (mean 3.49, SD 0.72), ‘evidence
generation’ (mean 3.03, SD 0.77), ‘evidence synthesis and trans-
fer’ (mean 2.38, SD 0.93), ‘evidence implementation’ (mean 3.09,
SD 0.94) and ‘the role of APNs in EBHC’ (mean 2.68, SD 0.94).

TABLE1 | Participants’ demographic characteristics in Finland and Singapore.

Characteristics Finland (n=157) Singapore (n=99) 4
Age in years, mean +SD 46.78 £9.78 36.00+£11.004 0.001¢
Gender, n (%) 0.051°
Female 149 (94.9) 87 (87.9)
Male 6 (3.8) 11 (11.1)
Do not want to tell 2(1.3) 1(1.0)
Education level, n (%) 0.004°
Vocational degree (Applied Sciences and University Bachelor's 112 (71.3) 51(51.5)
degree)
Master's degree (Applied Sciences and University Master's degree) 41 (26.1) 45 (45.5)
Doctoral degree (University degree) 4(2.5) 3(3.0)
The year of completion of the highest degree, mean + SD 2008.72+£10.72 2015.00+9.00¢ <0.001°
Job title, n (%) <0.001°
Registered Nurses and Specialist Nurses 79 (50.3) 0(0.0)
Nurse Clinicians 0(0.0) 52(52.5)
Nurse Practitioners 47 (29.9) 0(0.0)
Nurse managers and Nurse educators 0(0.0) 26 (26.3)
Clinical Nurse Specialists 30(19.1) 0(0.0)
Advanced Practice Nurses 1(0.6) 21(21.2)
Current APNs work field, n (%) <0.001*
Specialised social- and healthcare (Acute care in hospital, 86 (54.8) 84 (84.8)
Outpatient in hospital)
Primary social- and healthcare (Community hospital, Polyclinic 84 (45.2) 15(15.2)
and Home Care)
Participated in development and research projects, n (%)
Participated in development projects 106 (67.5) 86 (86.9) <0.001*
Participated in research projects 33(21.0) 67 (67.7) <0.001*
Note: Bold values indicate P < 0.05.
Abbreviation: SD, standard deviation.
“Pearson Chi-Square Test.
bFisher Chi-Square Test.
*Mann-Whitney U test.
dMedian (IQR =Interquartile Range).
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The median score on the EBHC knowledge test was 75% (me-
dian) but individual results varied considerably (IQR=25.00,
see Table 2).

Participants’ EBHC competence was presented in three dif-
ferent profiles ranging from an average score of 2.01 to 3.80.
A three-profile model was found to be most appropriate to
represent APNs' EBHC competence levels. EBHC competence
differed between profiles to a statistically significant degree
(p<0.001) on all five sub-dimensions (Table 3). In all profiles,
APNs evaluated their competence in ‘the knowledge needs
related to global health’ as the highest and in ‘evidence syn-
thesis and transfer’ as the lowest. Overall, EBHC competence
was highest in Profile A, moderate in Profile B and lowest in
Profile C.

Profile A included 31.8% (n = 50) of all participants and displayed
the highest averages on the EBHC knowledge test and EBHC
competence (mean variation of sub-dimensions 3.35-4.01).
EBHC competence was good at > 3.5 in all other sub-dimensions
apart from ‘evidence synthesis and transfer’. The mean age of
APNs was 45.0years, and the median year of graduation from
their highest degree was 2017. Profile A had the most doctoral
(8.0%) and master's degrees (58.0%). Most APNs in this profile
worked in specialised healthcare (64.0%). Profile A also in-
cluded the most clinical nurse specialists (40.0%). Most of them
had participated in development projects (80.0%) and research
projects (40.0%) (Table 3). Over the previous two years, 48.0%
of the Profile A APNs had participated in a national expert net-
work and 30.0% in scientific conferences; further, 20.0% of the
APNSs in this profile had worked in a nursing guideline group,
36.0% as a producer or assistant of electronic education material,
and 32.0% as a leader of projects or a department (Table S1).

Profile B represented the largest number of participants at 36.9%
(n=58). APNs in this profile rate their EBHC competence as
moderate, both overall (mean 2.94) and in each sub-dimension
(mean variation 2.62-3.54) except for Evidence Synthesis and
Transfer (2.33) sub-dimension. The mean age of this profile was
46.2years, and the mean year of completion of the highest de-
gree was 2007 (Table 3) Profile B APNs participated most often

TABLE 2 | Participants’ EBHC competence in Finland and Singapore.

networks within your own organisation (60.3%), their organisa-
tions most often had a research council (41.4%), teamwork sup-
ported the development of EBP (82.8%), and clear tasks and roles
for different nursing professionals, e.g., nurse, nurse practitioner
and APN (27.6%). Profile B had the least number of people who
participated in continuing education offered by an external or-
ganisation (53.4%) (Table S1).

Profile C included 31.2% (n =49) of the APNSs. Profile C evaluated
their overall EBHC competence as low at 2.01 (mean), with mean
variation in sub-dimensions 1.45-2.78. Only the ‘the knowledge
needs related to global health’ competence was assessed as mod-
erate (mean 2.78). The result of the EBHC knowledge test was
also poor. The average age of this profile was 49.3years and the
average year of completion of the highest degree was 2005. Most
of the Profile C participants had a vocational degree (98.0%) and
worked in primary healthcare (63.3%) (Table 3). Profile C APNs
had participated the least in development and research projects,
scientific conferences and the national expert network. In Profile
C, most participants participated in continuing education that
was offered by your own organisation (59.2%), and most felt that
the roles of different experts and management in the developing
evidence-based practice were clearly defined (83.7%) (Table S1).

The level of EBHC competence had a statistically significant pos-
itive association with higher education level, most recent year
of highest degree completion, job title CNS (versus registered
nurse, specialist nurse), specialised care setting (vs. primary
healthcare settings) and more active participation in research
and development projects, scientific conferences, your own or-
ganisation's networks, national networks and following profes-
sional social media. In addition, the level of EBHC competence
was positively associated with working in a nursing guideline
group, producing written and electronic learning material, act-
ing as an educator, mentor or consultant, and managing projects
or a department. Further, several background factors relating to
the organisation had a positive and statistically significant asso-
ciation with APNs' EBHC competence profile or level; (1) EBHC
is documented in the strategy, (2) management supports EBHC,
(3) teamwork supports EBHC, (4) sufficient resources to develop
evidence-based standard operating practice, (5) opportunity to

EBHC competence Finland (n=157) Singapore (n=99) P
The knowledge needs related to global health, mean + SD 3.49+0.72 3.44+0.58 0.487%
Evidence generation, mean + SD 3.03+0.77 3.13+£0.49 0.291%
Evidence synthesis and transfer, mean +SD 2.38+£0.93 3.07+0.65 <0.001?
Evidence implementation, mean £ SD 3.09+0.94 3.26+0.58¢ 0.0342
The role of APNs in EBHC, mean +SD 2.68+0.94 3.23+0.63°¢ <0.0012
APNs overall EHBC competence, scale 1-5, mean +SD 2.92+0.78 3.23+0.52¢ <0.001?
Knowledge test about EBHC, median + IQR 75.00+25.00 82.00+9.0004 0.599°

Note: Bold values indicate P < 0.05.

Abbreviations: IQR, interquartile range; SD, standard deviation.
“Independent Samples Test.

"Mann-Whitney U test.

‘n=93.

dn=90.
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TABLE 3 | Participants’ EBHC competence profiles in Finland.

Characteristics and competence Profile A (n=50) Profile B (n=58) Profile C (n=49) 4]
Age in years, mean+SD 45.0+8.9 46.2+9.7 49.3+10.4 0.080°¢
Gender, n (%) 0.9412
Female 47 (94.0) 56 (96.6) 46 (93.9)
Male 2(3.4) 2(3.4) 2(4.1)
Dont want to tell 1(2.0) 0(0.0) 1(2.0)
Education level, n (%) <0.001b
Vocational degree (Applied Sciences and 17 (34.0) 47 (81.0) 48 (98.0)
University Bachelor's degree)
Master's degree (Applied Sciences and 29 (58.0) 11 (19.0) 1(2.0)
University Master's degree)
Doctoral degree (University degree) 4(8.0) 0(0.0) 0(0.0)
The year of completion of the highest degree 2017.0+9.0” 2006.9+10.7 2004.9+10.6 <0.001°¢
(mean +SD, "=median + IQR)
Job title, n (%) <0.001*
Registered Nurses and Specialist Nurses 17 (34.0) 30 (51.7) 32(65.3)
Nurse Clinicians 0(0.0) 0(0.0) 0(0.0)
Nurse Practitioners 12 (32.8) 19 (32.8) 16 (32.7)
Nurse managers and Nurse educators 0(0.0) 0(0.0) 0(0.0)
Clinical Nurse Specialists 20 (40.0) 9 (15.5) 1(2.0)
Advanced Practice Nurses 1(2.0) 0(0.0) 0(0.0)
Current APNs work field, n (%) 0.009°
Specialised social- and healthcare (Acute 32 (64.0) 36 (62.1) 18 (36.7)
care in hospital, Outpatient in hospital)
Primary social- and healthcare (Community 18 (36.0) 22(37.9) 31 (63.3)
hospital, Polyclinic and Home Care)
Participated in development and research
projects, n (%)
Participated in development projects 40 (80.0) 44 (75.9) 22 (44.9) <0.001b
Participated in research projects 20 (40.0) 9(15.5) 4(8.2) <0.001°
EBHC competences, mean + SD
The Knowledge Needs Related to Global 4.01+0.42 3.54+0.49 2.78+0.53 <0.001°¢
Health
Evidence Generation 3.80+£0.43 3.08+£0.42 2.19+0.41 <0.001°
Evidence Synthesis and Transfer 3.35+£0.71 2.33+0.48 1.45+0.41 <0.001°¢
Evidence Implementation 3.99+0.41 3.17+0.49 1.95+0.49 <0.001°¢
The role of APNs in EBHC 3.73+£0.49 2.62+0.44 1.68+0.42 <0.001¢
APNs overall EHBC competence, scale 1-5, 3.80+0.35 2.94+0.25 2.01+0.32 <0.001°
mean +SD
Knowledge test about EBHC, mean + SD 83.0+9.0” 75.0+16.0” 62.5+£22.5 <0.001°¢
Note: Bold values indicate P < 0.05.
“Fisher-Freeman-Halton Exact test.
YPearson Chi-Square test.
One-way ANOVA.
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participate in the development of EBHC, (6) journal club activi-
ties, (7) research council activities, (8) existing data (e.g., statis-
tics, registers) systematic uses for the development of services
(Table 3; Table S1).

5.3 | Participants’ EBHC Competence Level
and Profiles in Singapore

The EBHC competence level of APNs working in Singapore
(n=99) varied across five sub-dimensions: ‘the knowledge
needs related to global health’ (mean 3.44, SD 0.58), ‘evidence
generation’ (mean 3.13, SD 0.49), ‘evidence synthesis and trans-
fer’ (mean 3.07, SD 0.65), ‘evidence implementation’ (mean 3.26,
SD 0.58) and ‘the role of APNs in EBHC’ (mean 3.23, SD 0.63).
The median score on the EBHC knowledge test was 82% (me-
dian) but individual results varied considerably (IQR =9.00, see
Table 2).

Participants’ EBHC competence was presented in three different
profiles ranging from an average score of 2.55 to 3.81. A three-
profile model was identified as the most suitable for represent-
ing the EBHC competence levels of APNs. EBHC competence
differed between profiles to a statistically significant degree
(p<0.001) on all five sub-dimensions (Table 4). In all profiles,
APNs evaluated their competence in ‘the knowledge needs re-
lated to global health’ as the highest. In Profiles A and B, ‘syn-
thesis and transfer of evidence’ was evaluated as the lowest
competence, and in Profile C, ‘the role of APNs in EBHC’. EBHC
competence was highest in Profile A, moderate in Profile B and
lowest in Profile C.

Profile A included 29% (n =27) of all participants and displayed
the highest averages on the EBHC knowledge test and EBHC
competence (mean variation of sub-dimensions 3.63-4.00).
EBHC competence was good at >3.5 in all sub-dimensions.
The mean age of APNs was 39.8 years, and the median year of
graduation from their highest degree was 2017. Profile A had
the most doctoral (7.4%). Most APNs in this profile worked
in specialised healthcare (88.9%). Profile A also included the
most nurse managers and educators (37.0%). Most of them had
participated in development projects (88.9%) (Table 4). 44.4%
of the APNs in this profile had worked as a mentor within the
organisation, and 59.3% as a leader of projects or a department
(Table S2).

Profile B represented the largest number of participants at
47.3% (n=44). APNs in this profile rate their EBHC compe-
tence as moderate, both overall (mean 2.94) and in each sub-
dimension (mean variation 3.06-3.40). The mean age of this
profile was 35.5years, and the mean year of completion of the
highest degree was 2011. Profile B included the most APNs
(29.5%) (Table 4).

Profile C included 23.7% (n=22) of the APNSs. Profile C evalu-
ated their overall EBHC competence as moderate at 2.55 (mean),
with mean variation in sub-dimensions 2.50-2.84. The EBHC
knowledge test result was also moderate. The average age of
this profile was 40.5years and the average year of completion
of the highest degree was 2012. Most of the Profile C partici-
pants had only a vocational degree (68.2%) (Table 4). Profile C

APNs had participated the least mentoring in their organisation
and in leadership (in projects or the department). In Profile C,
most participants participated in continuing education that was
offered by an external organisation (45.5%), and most felt that
the roles of different experts and management in the develop-
ing evidence-based practice were not clearly defined (72.7%)
(Table S2).

Among the personal background factors, gender and year of
highest degree completion was statistically significantly asso-
ciated with the EBHC competency profile of APNs working in
Singapore. In addition, the level of EBHC competence was pos-
itively associated with more active participation as a mentor in
own organisation, and leadership of projects or a department.
Further, several background factors relating to the organisa-
tion had a positive and statistically significant association with
APNs' EBHC competence profile or level; (1) teamwork supports
EBHC, (2) clear tasks and roles between different experts and
(3) evidence is integrated into information systems to support
decision-making (Table 4; Table S2).

5.4 | Association Between Background Factors
and EBHC Competence

We performed four multivariate logistic regression models for
both countries (model 1=personal factors; model 2={factors
related to participation; model 3 =factors related to work tasks;
and model 4 = organisational factors) to identify independent as-
sociation between different background factors and EBHC com-
petence (Table 5).

In model 1: Among APNs working in Finland, the EBHC com-
petence was independently related to a higher level of educa-
tion (p =0.004) and a more recent graduation year of the most
recent degree (p=0.003). In model 2: Active participation in
research projects (p =0.042) and the national expert network
(p=0.002) was independently related to the EBHC compe-
tence of APNs operating in Finland. In model 3: Working in
a nursing guideline group (p=0.004) and as a project or de-
partment leader (p=0.016) was independently related to the
EBHC competence of APNs working in Finland. In model
4: The EBHC competence of APNs working in Finland was
independently associated with the fact that there were suffi-
cient resources to develop evidence-based standard operat-
ing practices (p=0.009) and that the organisation organised
Journal Clubs (p=0.005). Instead, the EBHC competence of
those working in Singapore was associated with the fact that
the roles of different experts and management responsibili-
ties in the development of evidence-based practice are clearly
defined in my organisation (p=0.024). No statistically sig-
nificant independent association was found with the EBHC
competence of APNs working in Singapore in multivariable
logistic regression models 1, 2 and 3.

5.5 | Differences in Participants' EBHC
Competence Between Finland and Singapore

Statistically significant differences were found between APNs
working in Finland and Singapore in their self-assessments of
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TABLE 4 | Participants' EBHC competence profiles in Singapore.

Characteristics and competence Profile A (n=27) Profile B (n=44) Profile C (n=22) P
Age in years, mean + SD 39.8+10.2 35.5+5.04 40.5+12.04 0.285¢
Gender, n (%) 0.026*
Female 20 (74.1) 40 (90.9) 22 (100)
Male 6(22.2) 4(9.1) 0(0.0)
Dont want to tell 1(3.7) 0(0.0) 0(0.0)
Education level, n (%) 0.0932
Vocational degree (Applied Sciences and 14 (51.9) 17 (38.6) 15(68.2)
University Bachelor's degree)
Master's degree (Applied Sciences and 11 (38.6) 26 (59.1) 7 (31.8)
University Master's degree)
Doctoral degree (University degree) 2(7.4) 1(2.3) 0(0.0)
The year of completion of the highest degree 2017.0£9.0 2010.8+9.8 2012.0+8.0” 0.009¢
(mean +SD, “=median + IQR)
Job title, n (%) 0.085%
Registered Nurses and Specialist Nurses 0(0.0) 0(0.0) 0(0.0)
Nurse Clinicians 13 (48.1) 19 (43.2) 16 (72.7)
Nurse Practitioners 0(0.0) 0(0.0) 0(0.0)
Nurse managers and Nurse educators 10 (37.0) 12 (27.3) 2(9.1)
Clinical Nurse Specialists 0(0.0) 0(0.0) 0(0.0)
Advanced Practice Nurses 4(14.8) 13 (29.5) 4(18.2)
Current APNs work field, n (%) 0.926%
Specialised social- and healthcare (Acute 24 (88.9) 37 (84.1) 19 (86.4)
care in hospital, Outpatient in hospital)
Primary social- and healthcare (Community 3(11.1) 7 (15.9) 3(13.6)
hospital, Polyclinic and Home Care)
Participated in development and research
projects, n (%)
Participated in development projects 24 (88.9) 39 (88.6) 18 (81.8) 0.7222
Participated in research projects 19 (70.4) 31(70.5) 14 (63.6) 0.879°
EBHC competences, mean + SD
The Knowledge Needs Related to Global 4.00+0.45 3.40+0.38 2.84+0.36 <0.001¢
Health
Evidence Generation 3.63+0.33 3.06+£0.32 2.62+0.30 <0.001¢
Evidence Synthesis and Transfer 3.64+0.52 3.06+£0.42 2.57+0.57” <0.001°¢
Evidence Implementation 3.88+0.427 3.29+0.25 2.67+0.427 <0.001°
The role of APNs in EBHC 3.94+0.19” 3.18+0.28 2.50+0.34” <0.001¢
APNs overall EHBC competence, scale 1-5, 3.81+0.39” 3.20+0.21 2.55+0.20 <0.001°
mean +SD
Knowledge test about EBHC, mean +SD 82.69+8.02 82.00+£9.00” 73.00+18.00” 0.032¢
Note: Bold values indicate P < 0.05.
2Fisher-Freeman-Halton Exact test.
YPearson Chi-Square test.
‘One-way anova.
d=median + IQR.
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overall EBHC competence (p<0.001) and competence areas
of ‘evidence synthesis and transfer’ (p<0.001), ‘evidence im-
plementation’ (p=0.034), and ‘the role of APNs in EBHC’
(p<0.001). APNs working in Singapore assessed their EBHC
competence more highly than working in Finland. However, no
statistically significant difference was found between APNs in
Finland and Singapore in the results of the knowledge test about
EBHC, although, the results from APNs in Singapore were bet-
ter and more consistent than those of APNs in Finland (Table 2).

APNs in Finland had a lower level of education and partic-
ipated less frequently in development and research projects,
scientific conferences, continuing education in own organisa-
tion, and worked less frequently in nursing guideline groups,
and management tasks than APNs in Singapore. There were
statistically significant differences between Finnish and
Singaporean organisational factors that may associated with
APNs' EBHC competence. For example, APNs working in
Singapore estimate more often than APNs in Finland that
in their organisation EBHC is documented in the organisa-
tion's strategy; leadership supports EBHC's development; the
organisational culture is positive towards change; teamwork
supports evidence-based practice (EBP); they have the oppor-
tunity to participate in the development of EBP; the organ-
isation has a Journal clubs; the organisation has a research
council; different nursing professionals have clear tasks and
roles; the roles of different experts and the management's re-
sponsibilities in the development of EBP are clearly defined;
and the evidence is integrated into information systems
(Table 1; Table S3).

6 | Discussion

This study aimed to describe the EBHC competence of APNs,
and the factors associated with it in Finland and Singapore.
We found significant variation in APNs' levels of EBHC com-
petence across sub-dimensions and competence profiles, es-
pecially in Finland. This suggests that the EBHC competence
of APNs needs further development in Finland and Singapore.
Among the APNs of both countries, EBHC competence was
strongest in ‘the knowledge needs related to global health’
sub-dimension, which includes identifying the need for infor-
mation and critical examination of practice and commitment
to implementing EBHC. These results were consistent with
the findings of the systematic review (Ylimaiki et al. 2024).
The weakest EBHC competence area among APNs was ‘syn-
thesis and transfer evidence’, which partially corresponds to
previous findings (Ylimiki et al. 2024). On the other hand, in
this study, APNs did not find generating evidence generation
as challenging as identified in a previously conducted system-
atic review (Ylimiki et al. 2024).

The EBHC competence of APNs in Singapore was statisti-
cally higher than that of Finnish APNs, apart from the sub-
dimensions ‘the knowledge needs related to global health’ and
‘evidence generation’. Results from the EBHC knowledge test
were also higher in Singapore, although the difference was
not statistically significant. APNs in Singapore achieved more
consistent results on the EBHC knowledge test than those in
Finland, in part because Finland does not define a specific

educational requirement for nurses performing advanced and/
or independent tasks, and the education of APNs in Finland
is not as standardised as in Singapore. It should be noted that
the country (Finland, Singapore) was not an independently
competence-related variable in the multivariate logistic regres-
sion, so it does not explain differences in APNs' EBHC compe-
tence between countries.

This study found that the EBHC competence profiles of Finnish
APNs were associated with several factors including educa-
tion level; year of highest education; job title; current place of
practice; participation in development and research projects
(Table 3), scientific conferences, in own organisation network
and a national expert network; following professional social
media; working in a nursing guideline group; producing or con-
tributing to educational material; and being mentor, consultant
and leadership (Table S1). In addition, several organisational
factors were associated with the Finnish APNs' EBHC compe-
tence profiles (see Table S1). The EBHC competence profiles of
APNs working in Singapore were associated with gender, high-
est education year (Table 3), working as a mentor and leadership
(Table S2). In addition, the EBHC competence profiles of APNs
working in Singapore were associated with teamwork support-
ing evidence-based nursing, clear roles and responsibilities of
different experts in developing EBHC and integrating evidence
into information systems (Table S2).

It is important to note that the differences in background fac-
tors between APNs in Finland and Singapore may partly explain
the observed disparities between the countries. The competence
differences between the countries could partially be explained
by (1) the education level in this study and also internationally
(Legatum Institute 2024; see Tables 3, 4 and 5), (2) the empha-
sis on the field of specialised healthcare in the Singaporean
research material (See Tables 3 and 4), (3) more active partic-
ipation in research and development projects (See Tables 3, 4
and 5) and (4) activities supporting the implementation of the
healthcare system EBHC in this study and also internationally
(International Citizens Insurance 2024; see Tables S1, S2 and 5).

A higher educational level of APNs working in Finland was in-
dependently associated with higher EBHC competence. This ob-
servation is along with findings from previous studies (Immonen
et al. 2022; Ylimaiki et al. 2024). However, the difference in edu-
cation level was not statistically associated with the EBHC com-
petence of APNs working in Singapore. Therefore, this finding
confirms the previous understanding (Holloway et al. 2018) that
it is important to identify what the competence level is like, and
which factors are associated with the competence in each con-
text before developing the competence.

Another key factor associated with the EBHC competence of
APNs operating in Finland and Singapore was related to the
year in which the participants had graduated their highest de-
gree. Those who graduated longer ago registered the lowest level
of EBHC competence. The JBI Model of EBHC was created in
2005 (Jordan et al. 2019), meaning it is relatively new, and its in-
tegration into nursing education has taken some time. This may
partly explain why the EBHC competence level of recent grad-
uates is better. The same result was also identified in the study
by Immonen et al. (2024), whose target population was Finnish
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social and healthcare educators. In addition, in both countries
the task descriptions of APNs are quite new, and the educating
of APNs is developing, which may be partly related to the better
EBHC competence of recent graduates.

The level of EBHC competence of Finnish APNs was strength-
ened by participation in research projects, the same result was
also observed among Finnish social- and healthcare educa-
tors (Immonen et al. 2024). Woo et al. (2019) in their study
found that the time APNs spend in their work on a certain
sub-dimension is positively correlated with the competence
of that sub-dimension. This study found that participation in
research projects and development projects was very common
among APNs working in Singapore, while only less than fifth
of APNs working in Finland participated in research proj-
ects, which confirms Woo et al. (2019) observation. In addi-
tion, participating in national network of experts, working in
a nursing guideline group and leading projects or personnel
strengthened Finnish APNs' EBHC competence. Other previ-
ous studies have not examined the relationship between evi-
dence generation, transfer, nursing leadership and the level of
EBHC competence.

These new findings are important in the development of EBHC
competence, as EBHC competence includes a lot of competence
needed in research and development. These roles are essential
to APN's mission and contribute to the competencies associated
with their primary role. APNs have a unique role in the health
sector in promoting and developing evidence-based healthcare
within their organisation (Schober et al. 2020). This includes de-
veloping the EBHC competencies of other professional groups
through education, mentoring and consultation. They are also
responsible for monitoring and evaluating the implementa-
tion of evidence-based practices in clinical settings (Jokiniemi
et al. 2020; Schober et al. 2020; Ylimaki et al. 2022; Ylimaki
et al. 2024). To fulfil this role, APNs need to have a deep under-
standing of the JBI Model of EBHC and be competent in every
step of the EBHC process because without care according to the
EBHC model, the implementation of EBN is not possible.

6.1 | Strengths and Limitations

This study's strength is that those results from the various in-
struments support each other. EBHC competence was measured
using a self-assessment instrument (scale 1-5) and the EBHC
knowledge test. The results from the EBHC competence self-
assessment and the EBHC knowledge test were consistent for
each profile. For example, Profile A evaluated the EBHC compe-
tence as the highest and had the best results in EBHC knowledge
test. This shows that the results of the instruments are in line
with each other. A further strength was that the EBHC-Comp-
APN instrument's reliability according to Cronbach's alpha
proved excellent in both the Finnish and English instruments
(Finnish a=0.987, English «=0.982) and the instrument's sub-
dimensions (Finnish «=0.937-0.971, English ¢ =0.912-0.964).
In addition, a statistician was involved in the analysis.

The generalizability of the study is limited by the small number
of registered APNs in both Finland and Singapore. Both coun-
tries have well-developed and high-quality healthcare services,

and the roles of APNs are somewhat established. This study's
target population included all nursing professionals who provide
advanced and independent care because this study described the
current level of EBHC competence of all advanced and indepen-
dent nursing professionals. This may have increased the observed
variability in EBHC competence and educational background.

The complete response rate for the entire target population could
not be calculated due to insufficient registered data on the number
of registered and senior nurses with advanced job descriptions.
The relatively low response rate in Singapore may be explained
by several studies targeting the same target population over the
same period. In Finland, some of the data collection took place
during the summer vacation. Nine unfinished questionnaires
were excluded. The length of the survey may explain why these
were unfinished. In evaluating the generalizability, and usability
of the research results, the participants’ characteristics and the
well-developed and high-quality healthcare services of the partic-
ular countries studied must be taken into consideration.

The smaller size of the data from Singapore may contribute to
the fact that not all factors related to APNs' EBHC competence
were identified using cluster analysis and logistic regression
models based on dichotomous division. Due to the limitations
mentioned above, it is important to continue research in the field.

6.2 | Recommendations for Further Research

It would also be valuable for future research to consider con-
founding factors which affect EBHC competence. In the future,
itisimportant to continue researching APNs' EBHC competence
profiles and related factors, considering all key areas of EBHC,
as this was the first study to map this. In addition, there is a
need for systematic research on how the previous experience of
generating, synthesis, transferring and implementing evidence
and leading the implementation, is associated with the EBHC
competence of APNs.

6.3 | Implications for Policy and Practice

Healthcare organisations should consider the EBHC compe-
tence needs identified in this study and the factors associated
with EBHC competence in the development of APNs' EBHC
competence. In APNs' education should comprehensively con-
sider the EBHC model and integrate it into the teaching content.
In addition, there are indications that APNs could benefit from
practical training during education, e.g., generating research,
searching for evidence, evidence synthesis, evidence trans-
fer and implementation. Practicing the competence needed in
future work should be integrated in the teaching. Nationally,
APNS' tasks descriptions and job titles should be defined and
validated to harmonise and clarify APNs' duties and the compe-
tence expected of them.

7 | Conclusion

The level of EBHC competence of APNs varied from poor to
good across profiles. The weakest competence was in ‘evidence

6429

85U801 SUOWILLOD BA1TER1D) 8|qeo! dde aup Aq peuseob aJe Ss(pie YO ‘8sn Jo se|n. Joj Akeid)8ul|uO /8|1 UO (SUONIPUOD-pUe-SWLBI W00 A8 |1 Afe.d | juluoy/SAny) SUORIPUOD pue swie | 8u18es *[9202/T0/82] Uo Ariqiiauliuo A8|im ‘mn Jo AiseAlun Aq T9T Uel/TTTT OT/10p/woo A8 |Im Aselqpul|uo//Sdny Wwolj pepeojumoqd ‘0T ‘SZ02 ‘8792S9ET



synthesis and transfer’. Special attention should be paid to this so
that APNs can promote the use of reliable evidence such as sys-
tematic reviews, national nursing guidelines and other evidence
summaries among healthcare providers. Personal and organi-
sational factors were associated with APNs' EBHC competence.
Healthcare organisations should therefore provide APNs with
sufficient resources and opportunities to participate in relevant
practices and integrate evidence into information systems to
build their EBHC competence. APNs should also be encouraged
to participate in research projects and a national expert network,
work in a nursing guideline group and take on leadership-related
roles (leading a development or research project or department)
to develop their EBHC competencies. In addition, at the national
level, APNs, education and healthcare organisations, and poli-
cymakers should agree on a sufficient level of education to man-
age a wide-ranging and independent role and to promote EBHC
at the organisational level. The results of this study can be used
to develop continuing and basic education on EBHC for APNs or
profile groups of APNs and increase organisation knowledge of
how to support EBHC competence among APNS.
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