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Aim: To test the structural validity and internal consistency of one (A-scale) of the two Professional Nurse Self-Assessment Scale II
(ProfNurse SAS II) scales among graduating Nordic nursing students with the goal of assessing their psychometric properties
when used separately.
Design:Tis study employed an explorative factor analyses to validate the ProfNurse SAS II A-scale items (n� 50) (self-assessed
clinical competence).
Methods: Te data were analyzed using jamovi Version 2.3.21. Te suitability of the data for the planned analyses was assessed
using established criteria for good model ft prior to conducting statistical tests. Exploratory factor analysis (EFA) was used to
examine the underlying structure of one of the two scales, given its application in a new population and the lack of prior
confrmation of its factor structure within this specifc context. Internal consistency was assessed using Cronbach’s alpha.
Data Sources: Convenience sampling was used to select the participants among graduating nursing students in fve Nordic
countries. Data collection was made digitally during 2021–2022. A total of 274 graduating nursing students from fve Nordic
countries and 12 diferent universities completed the ProfNurse SAS II A-scale holding 50 items in local languages.
Results: EFA and parallel analysis elicited a fve-factor solution accounting for 52.14% of variance in scores. Internal consistency
reliability was supportedwith Cronbach’s alpha of 0.960 for the ProfNurse SAS II A-scale.Te fve factors were namedDirect Clinical
Practice (1), Ethical and Collaborative Practice (2); Pharmaceutical Practice (3); Digital Coaching and Guidance (4); and Development
and Leadership (5).TeA-scale with a reduced number of items (from 50 to 44 items) showed proper structural validity and internal
consistency for measuring self-assessed clinical competence and needs for further training among graduating nursing students.
Conclusions: Te scale supports the study’s theoretical framework and competencies of the graduating nursing students.
Implications for the Profession and/or Patient Care: Self-assessment supports evidence-based practice and nursing education,
and the ProfNurse SAS II A-scale ofers a valid tool for measuring clinical competence among graduating students.
ReportingMethod:Te STROBE checklist for cross-sectional studies was adhered to, as well as the COSMIN reporting guideline.
Patient or Public Contribution: Graduating nursing students from fve Nordic countries contributed to the study by answering
the questionnaire.
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Summary

• What does this paper contribute to the wider global
clinical community?
◦ Tis paper introduces the use of the ProfNurse SAS
A-scale with reduced items (50–44), as an instrument
for assessing self-assessed clinical competence, now
applicable to graduating bachelor’s level nursing
students.
◦ Unlike existing tools, this instrument provides
a comprehensive holistic approach to measuring,
specifcally clinical competence among nurses.
◦ It can be used by educational institutions to enhance
curricula and by healthcare organizations and clinical
teachers to assess clinical competence, identify
training needs, and support nurses’ professional de-
velopment to meet evolving healthcare demands.

1. Introduction

Registered nurses’ scope of practice can be defned as the
services that nurses are competent and authorized to carry
out when nursing knowledge, expertise, and compassion are
needed in patient care to achieve the best outcomes for
patients [1]. Registered nurses work in interprofessional
healthcare teams as authorized members focusing on their
specifc scope of practice [1, 2]. Nursing competence is a key
concept which can be defned as the integrated knowledge,
skills, judgment, and attributes required of a nurse to
practice safely and ethically in a designated role and setting
[2]. Clinical competence, meanwhile, refers to the knowl-
edge, skills, personal values, and ethics which are demon-
strated through performance and linked to context and
external factors [3, 4], meaning that general nursing com-
petence is about overall professional ethics, responsibility,
and tasks, while clinical competence is more related to
specifc concrete care situations.

Defning and evaluating nurses’ clinical competence is
complex due to the multifaceted nature of nursing practice
[5, 6]. As both the demands on healthcare and the system
itself are constantly evolving and changing to meet future
requirements, so will nursing practice and competences
[1, 7–9]. It is not just a question of a one-of change but of
getting used to the fact that nursing is a profession that
adapts to an ever-changing environment. Even though core
nursing activities such as promoting health, alleviating
sufering, contributing to a dignifed death, and providing
holistic person-centered care are constant [10], the nature of
nursing activities evolves [8, 11]. Te WHO also addresses
the quality of nursing education in words like “ready to
practice?” in the State of Worlds Nursing 2025 report [12].
Nursing is in a period where we constantly need to evaluate
how the knowledge and clinical competence acquired by
nursing students during their education correspond to and
are relevant to patient safety and the needs of future nursing
care, working life, and society [8, 13], as well as how

continuous education can be measured to correspond to the
needs of clinical practice.

Inconsistencies in assessment methods and tools across
countries and institutions highlight the need to establish
consistent and systematic approaches and to employ reliable,
valid instruments [14]. Previously several instruments for
assessing clinical competence have been deemed to have
questionable or inadequate content validity, underscoring
the need for further validation [15]. Terefore, continuous
research on instruments for assessing clinical competence
among nurses is needed. An instrument for assessing
competence is an important tool for nursing education, and
clinical practice [16] specifcally when focusing on clinical
competence and thereby ofering a standardized approach to
evaluating students’ skills, knowledge, and professional
performance, so-called “hands-on” competence [17]. Tere
are limited tools for the specifc purpose of evaluating
clinical competence, and the availability of a well-validated
instrument supports objective assessment and contributes to
the overall quality of evidence-based nursing education and
practice [16].

2. Background

In order to ensure patient satisfaction and the functioning
of the health system from a global perspective adequate and
motivated nurses are needed, and improvements are
necessary to support nurses, especially new graduates on
their career pathways and increase retainment in the
profession [13, 18, 19]. Newly graduated nurses’ satisfac-
tion with their nursing education has been found to be
statistically signifcantly associated with their job satis-
faction, that is, satisfaction with their current job, the
quality of care, and the nursing profession [10]. At the
government level, research has proposed exploring and
discussing how nursing education can be harmonized
across regions and how to adapt curricula and speciali-
zation programs to current and future needs, for example,
emphasizing health technology and the development of
frameworks such as scope of practice [13, 20]. Te Nordic
nursing labor market is characterized by a high degree of
mobility, with mutual recognition of qualifcations en-
abling nurses to work across borders [21–23]. Nurses in the
Nordic countries generally enjoy strong professional au-
tonomy and are equal members of interdisciplinary
healthcare teams. Te role of educational institutions as
contributors to nursing competence and as collaborators in
achieving workforce goals is essential [7, 13]. Measuring the
quality of education and the student’s clinical competence
can therefore be seen as a central part of quality assurance.

A well-validated instrument for mapping clinical com-
petence is valuable for the development of the nursing
profession, nurse education, and specialization studies
[16, 24] when combined with other methods. Several in-
struments for assessing nurses’ competence have been de-
veloped over the past decade also in within the Nordic
countries, for example, the Nurse Professional Competence
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Scale (NPC) [15, 24], the Nurse Competence Scale (NCS)
[25], and the for example ambulance NCS [26], which is
focused on a particular feld. Yet, instruments available for
measuring specifcally clinical competence are limited. A
scale that is measuring clinical competence might be more
benefcial for clinical practice than a scale focusing solely on
general nursing competence. Overall, selecting an appro-
priate scale can be complicated, and the context and purpose
need to be carefully considered [15]. An integrated holistic
view of competence or a combination of quantitative and
qualitative methods can reduce the risk of merely evaluating
tasks and skills when evaluating nurses’ clinical competence
[4]. Terefore, a holistic approach to assessment of clinical
competence has been promoted lately within the nursing
profession [27]. In addition, psychometric testing of an
instrument is highly important in order to ensure the results
collected are valid and reliable [18]. As assessment of ed-
ucation should be both reliable and valid, mapping using
well-tested instruments is an important part of this [19].

Te Professional Nurse Self-Assessment Scale II
(ProfNurse SAS II) is a questionnaire designed to specif-
cally measure self-assessed clinical competence among
nurses on a A- and B-scale of 1–10 [20–22, 28]. Te A-scale
measures self-assessed clinical competence and the B-scale
self-assessed need for further training/knowledge on the
same item. Te ProfNurse SAS II holds a strong theoretical
foundation as the Caring Advanced Practice Nursing Model
[29] serves as a theoretical framework, giving the instrument
a deductive approach [18]. Te Caring Advanced Practice
Nursing Model is based on the International Council of
Nurses’ (ICN) [30] and Hamric’s defnitions [31] of the
central competence domains of Advanced Practice Nursing
and a three-dimensional view of knowledge [15, 24]. Te
model defnes knowledge as consisting of “epistêmê” or
theoretical-scientifc knowledge, “technê” or practical
knowledge, and “phronesis” or wisdom [32]. Te three-
dimensional approach to knowledge originally stems from
Aristotle’s philosophy [33]. Leading to an approach where
nurses’ clinical skills are viewed as an intertwining of these
three diferent types of “knowledge,” visible in the nurses’
clinical competence and practice. Te model emphasizes the
equality of the diferent types of knowledge (theoretical-
scientifc knowledge, practical knowledge, and wisdom) in
an evidence- and knowledge-based clinical care reality fo-
cused on providing high quality care. Concepts of the Nordic
theory of caritative caring [29, 34] are grounded in themodel
and the caring communion plays a central role in the Caring
Advanced Practice Nursing Model [19]. Concepts from the
model’s theoretical perspectives serve as philosophical ap-
proaches which take a holistic view of the patient and care
and have, therefore, been integrated into the ProfNurse SAS
II instrument [12]. In addition, the model identifes eight
core competences in Advanced Practice Nursing: Direct
Clinical Practice, Ethical Decision-Making, Coaching and
Guidance, Consultation, Collaboration, Case Management,
Research and Development, and Leadership [19]. Yet, the
core competences or domains of the model are adaptable to
all levels of nursing (Basic, Specialized, and Advanced

Nursing), based on the idea that the same care activities are
performed at diferent levels, with the advanced level being
characterized only by deeper and broader caregiver com-
petence within the specifc area [19, 28].

ProfNurse SAS II has not yet been tested on graduating
bachelor-level nursing students and may beneft from
shortening to increase response rates. Additionally, a mod-
erate negative correlation has been found between the A-
(self-assessed clinical competence) and B-scale (need for
further training/knowledge), meaning that low clinical
competence correlates with higher need for further training/
knowledge on an item and vice versa (Eronen et al. sub-
mitted). Terefore, structural validity and internal consis-
tency was tested specifcally for the A-scale.

3. Aim

Te study aimed to test the structural validity and internal
consistency of one 50-item (A-scale) of the two ProfNurse
SAS II scales among graduating Nordic nursing students.

4. Methods

4.1. Design, Setting, and Sampling. Te data for the study
came from a cross-sectional study [35] and was collected
digitally between the years 2021 and 2022 from graduating
bachelor level nursing students in fve Nordic countries and
12 diferent universities. Te data were collected using
a convenience sampling method, twice a year, at the time of
graduation, resulting in a total of four data collections. Only
students at bachelor’s level were included. At the national
level, one member of a Nordic research group (a Nordplus
funded project) from each country was responsible for
obtaining research permission, student recruitment, and
data collection. Te invitation letter and the anonymous
questionnaire link were published on a learning platform in
Norway and sent digitally to graduating students via their
student email, through a contact person, or directly in other
countries.

A total of 2869 nursing students who were graduating
from diferent universities, university colleges, or universi-
ties of applied sciences in Denmark, Finland, Iceland,
Norway, or Sweden were invited to participate in the study.
Of the 839 students that responded, 339 answered only the
background questions, and the remaining 500 answered at
least some of the questions on the ProfNurse SAS II scales.
A total of 274 students from 12 diferent universities had
completed the A-scale with no missing items. A larger group
consisting of 326 questionnaires (including an additional 52
incomplete questionnaires) was also analyzed at the be-
ginning of the process for comparison. Te missing A-scale
items in these incomplete questionnaires were shown to be
missing completely at random (MCAR). All A-scale item
means of the 274 complete and the 52 incomplete answers
showed no statistically signifcant diferences between
groups. As the results were quite similar, it was decided to
use only the responses with no missing items (n� 274) for
the statistical tests. Answers to B-scale items were omitted.

Nursing Research and Practice 3
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4.2.Te Instrument. Te ProfNurse SAS II questionnaire is
a further developed and modifed version of the previously
validated ProfNurse SAS I questionnaire [36–39]. Te in-
strument contains 6 components: Direct Clinical Practice,
Professional Development, Ethical Decision-making, Clin-
ical Leadership and Cooperation and Consultation, and
Critical Tinking. Te 50 items included measures both self-
assessed clinical competence (A-scale) and the need for
further training (B-scale) on two scales among nurses. Te
instrument is intended to be used at diferent educational
levels, as it holds a holistic approach and addresses core
clinical competencies/domains [29]. Te instrument asks for
(a) self-assessment of clinical competence on a scale of 1–10
(A-scale), where 1 indicates low and 10 high competence,
and (b) needs for further training (B-scale), where 1 in-
dicates low and 10 high need for further training on each
item [21, 22].

Te ProfNurse SAS instrument has previously been
evaluated for content validity and reliability (Cronbach’s
alpha values ranged from 0.737 to 0.940) [21, 28], and the
ProfNurse SAS II has been assessed for internal consistency,
obtaining Cronbach’s alpha values of 0.936 for the A-scale
and 0.979 for the B-scale [37], and translated from Nor-
wegian into Swedish, Finnish-Swedish, Finnish, Danish,
Icelandic, and English [40]. Te previously conducted
translation process have been carried out over several stages
and involved linguistic specialists, proofreading, blinded
back translation, pilot testing, comparisons, and adjustments
based on expert assessment.

Te instrument thus consists of two scales, 50 items each
and moderate negative correlations (e.g., r� −0.34 and
p � 0.001) between the A-scale and the B-scale have been
found in previous studies that used the ProfNurse SAS
questionnaire with diferent samples [37, 41]. A further
cross-sectional study (Eronen et al. submitted) also found
a moderate negative correlation (r� −0.47). In the latter
study, 8 of the 10 items with the highest mean scores for self-
assessment of clinical competence had the lowest mean
scores for need for further training. Similarly, eight of the
items with the highest mean scores for need for further
training were also among the 10 items with the lowest mean
scores for self-assessment of clinical competence. Tis
pattern indicates that the students provided a fairly reliable
evaluation of their self-assessed clinical competence and
need for additional training. Based on previous fndings, the
questionnaire is undergoing psychometric tests only for the
A-scale, with the goal of fnding out whether instrument is
possible to be used and further developed by retaining only
the A-scale (self-assessment of clinical competence). Tere
have been problems with the response rate and in future
studies a shorter questionnaire could result in an increased
response rate, as shorter versions come with several
benefts [42].

4.3. Data Analysis. Data were analyzed statistically using
jamovi (Version 2.3.21) [43] software. Little’s MCAR test
was performed with the R program [44], using the “naniar”
package. To evaluate the structural validity and internal

relationships of a scale when no clear hypothesis exists about
underlying dimensions exploratory factor analysis (EFA)
can be conducted [45]. As the aim was to examine the
underlying structure of one of the two scales in a new
population EFA was deemed suitable, instead of proceeding
to confrmatory factor analysis (CFA) [46].

While EFA does not have the same formal model ft
indices as CFA, there are still several statistical criteria
(Kaiser–Meyer–Olkin (KMO), Bartlett’s test of sphericity,
factor loadings, eigenvalues, scree plot, and parallel analyses)
to evaluate the adequacy of the factor solution and good
model ft that can be adhered to [47]. Established model ft
criteria were applied to assess the suitability of the data prior
to performing statistical analyses [48]. Data analysis was
conducted following the steps: assessment of suitability of
the data, factor extraction and factor rotation, and in-
terpretation. Te KMO index of sampling adequacy and
Bartlett’s test of sphericity were used to confrm that the data
were suitable for factor analysis [49, 50]. Principal axis was
used as the extraction method and parallel analysis was
utilized to assist in the decision concerning the number of
factors to retain and compared with a scree test [50, 51]. Te
assumption was that the factors could correlate with each
other, which is common in psychology and social sciences,
for example. Terefore, instead of orthogonal rotation
methods, the oblique rotation method Oblimin was chosen,
which allows for the correlation of factors to be taken into
account, when conducting EFA [42, 50, 52].Te factors were
indeed found to correlate with each other, with a median
correlation of 0.33, which supported the choice made. An
adequate sample size was ensured by requiring at least fve
participants per item [46]. Cronbach’s alpha values were
used to measure the internal consistency both of the in-
strument as a whole and of each of its constructs, and the
acceptable level of reliability was set at ≥ 0.7 [53].

4.4. Ethical Considerations. Te study was carried out in
accordance with relevant ethical guidelines and regulations
[54–56]. Research permission was obtained from all partici-
pating universities in accordance with their policies by
members of the research group in each of the included
countries. Te data were collected in collaboration with
a Nordic research project that was approved by the Norwegian
Center for Research Data (NSD; Norsk senter for for-
skningsdata/Nr. 803827). An ethical review was not required,
as no sensitive data were collected, the respondents were adults,
and the data received from the project did not include any
confdential information. Te respondents were informed
about voluntary participation and anonymity in a cover letter
included in the e-mail with theweb-based questionnaire.When
feasible, students were provided with verbal information about
the study, considering the restrictions imposed by the
COVID-19 pandemic. By answering the questionnaire, the
respondents gave their consent to participate. Respondents
were assured that participation in or withdrawal from the study
would not afect their grades, as they were about to graduate
and had completed their studies and participation was via an
electronic questionnaire.

4 Nursing Research and Practice
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5. Results

5.1. Construct Validity. Te construct validity of the Prof-
Nurse SAS II A-scale was examined using EFA. Te data
were found to be suitable for analysis (KMO� 0.940, Bar-
tlett’s test X2 � 7571, and df� 946 (p< 0.001)). At frst, the
parallel analysis yielded a four-factor model, but after
considering the theoretical background of the questions and
analyzing the factor loadings, a fve-factor model was
considered the most accurate. Furthermore, the number of
factors within ±1 range of the estimate can be considered as
viable candidates [51]. Te fve-factor model included digital
competence as a unique factor, which was not included in
the four-factor model, after considering theoretical per-
spectives as well as statistical analysis. Additionally, four
items that were classifed as specifc to Advanced Practice
Nursing (items nos. 28, 31, 32, and 39) would have been
dropped in the four-factor model. One example of an item
concerning Advanced Practice Nursing which was consid-
ered important to retain is item no. 39, I am cognizant of
when my medical knowledge is insufcient when assessing
patients’ health conditions.

Items that were identifed as weak (factor loading < 0.4)
were investigated and accurately considered from a theo-
retical perspective, before deleting and continuing the
analysis [36, 42]. Based on the three EFAs conducted the
research group chose to retain items with a factor loading of
≥ 0.35. In the frst EFA, all 50 items in the ProfNurse SAS II
A-scale were included. Te second EFA was performed with
the 48 items which remained after the frst EFA. Te third
EFA was performed with the 44 remaining items.

Te frst factor,Direct Clinical Practice, explained 16.41%
of the total variance (eigenvalue = 7.22). Te second factor,
Ethical and Collaborative Practice, explained 17.80% of the
total variance (eigenvalue = 7.83). Te third factor, Phar-
maceutical Practice, explained 4.17% of the total variance
(eigenvalue = 1.83). Te fourth factor, Digital Coaching and
Guidance, explained 5.45% of the total variance
(eigenvalue = 2.40). Te ffth factor, Development and
Leadership, explained 8.31% of the total variance
(eigenvalue = 3.66). Te fve factors accounted for 52.14% of
the total variance. To interpret the theoretical substance of
the factors the variables that loaded the strongest on each of
the factors were checked and compared with the theoretical
perspectives, the clinical core competencies that form the
basis of the Caring Advanced Practice NursingModel, which
serves as the theoretical framework [29].

5.2. InternalConsistencyReliability. Te internal consistency
of the ProfNurse SAS II A-scale was checked using
Cronbach’s alpha (n� 274, A-scale, no missing items). Te
alpha value of the A-scale was 0.960 and the alpha values of
the fve factors ranged from 0.841 to 0.937. Te alpha value
for the frst factor (Direct Clinical Practice) was 0.932 (13
items), for the second factor (Ethical and Collaborative
Practice) 0.937 (22 items), for the third factor (Pharma-
ceutical Practice) 0.843 (2 items), for the fourth factor

(Digital Coaching and Guidance) 0.884 (2 items), and for the
ffth factor (Development and Leadership) 0.841 (5 items).

Te results of the EFA of the ProfNurse SAS II A-scale
are presented in detail per factor and per item in Table 1.Te
excluded items are presented in Table 2.

6. Discussion

Te aim of the study was to test the structural validity and
internal consistency of the ProfNurse SAS II A-scale among
graduating (Bc) Nordic nursing students (n� 274) and to
possibly omit the B-scale (the need for further training). EFA,
using parallel analysis, identifed fve underlying factors in the
data. Te reliability of the internal consistency was proven by
Cronbach’s alpha which was 0.96 for the ProfNurse SAS II A-
scale, which exceeds the limit for clinical reliability for in-
struments. Tus, the A-scale with a reduced number of items
(from 50 to 44 items) showed proper structural validity and
internal consistency based on the results of the statistical analysis.

6.1. EFA. Te use of EFA was central for evaluating the
structural validity of the scale within a new sample context.
Given that only one of the two original subscales (the A-scale)
was employed, and the sample difered demographically from
those in previous studies, it was important not to assume the
original factor structure would replicate. Te importance of re-
examining psychometric properties when changing a ques-
tionnaire or applying it to new populations is, therefore, jus-
tifed. Tis approach allowed for a data-driven evaluation of
item performance and factor structure without imposing prior
constraints, ensuring the scale’s appropriateness and in-
terpretability within the new sample among graduating nursing
students. EFA acts as a necessary step to examine structural
validity and internal consistency before confrming or applying
the one-scale versionmore broadly [57]. As EFAs are to be used
to discover factor structure and explore underlying structures at
a specifc dataset without any hypothesis or prior models [47].

Te fve factors capture over half of the patterns or
information found in participants’ responses, which is
considered acceptable [58]. As factor analysis attempts to
identify the set of factors that represent the underlying
relationship among a group of related variables the variables
that had the strongest loading on each factor were con-
sidered when interpreting the theoretical substance [46].

Te number of items on the ProfNurse SAS II A-scale
was reduced from 50 to 44 based on factor loadings (≥ 0.35),
taking into account the current needs of the healthcare
setting [59] (e.g., caring for patients in a digital environ-
ment) and theoretical consideration by the research group.
Further studies conducting CFAs are needed in the future to
confrm the theoretical basis and the validity and reliability
of the developed version in broader contexts.

6.2. ProfNurse SAS II A-Scale as a Clinically Reliable
Instrument. Internal consistency can be defned as the in-
terrelatedness among items [60]. Te internal consistency of
the factors, as measured by Cronbach’s alpha, ranged from

Nursing Research and Practice 5
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0.84 to 0.94, thus exceeding the commonly accepted
thresholds for clinical instruments. Values above 0.70 are
acceptable for new scales, > 0.80 for well-established in-
struments, and > 0.90 indicate good internal consistency
reliability [42, 53]. Te factors with the most items, Direct
Clinical Practice and Ethical and Collaborative Practice,
achieved alpha values above 0.90. Factors with fewer items
showed slightly lower alpha values (> 0.80), suggesting
acceptable reliability but with potential for improvement
through item revision or expansion in future studies.

6.3. A-Scale as the “Only” Scale. As such, the A-scale (A-
scale� self-assessed clinical competence, where 1 indicates
low and 10 high competence in each item) of the ProfNurse
SAS II instrument shows potential to be used separately from
the B-scale (B-scale� need for further training) to also in-
vestigate need for further training. As low self-assessed
clinical competence seems to indicate a need for further
training or knowledge within the same area [35]. Tere are
several potential benefts to using the developed version
containing only the A-scale, for example, a markedly shorter
questionnaire which may lead to higher response rates [42]
in future studies. However, it is important that no key items
are left out given the theoretical background and compe-
tences that may be considered relevant for, for example,
digitalization [11, 59] and pharmacological knowledge,
where a gap have been found in previous studies
[35, 37, 39, 41].

6.4. Teoretical Perspectives and the Five-Factor Solution.
EFA confrmed the fve-factor solution as the most appro-
priate based on theoretical perspectives and consensus
among the research group. Te fve-factor solution is sup-
ported by the Caring Advanced Practice Nursing Model [29]
and philosophical approaches involving a holistic view of the
patient and care [10]. Te model identifes eight core
competences in Advanced Practice Nursing: Direct Clinical
Practice, Ethical Decision-Making, Coaching and Guidance,
Consultation, Collaboration, Case Management, Research
and Development, and Leadership. Te ProfNurse SAS II is
designed to specifcally measure self-assessed clinical com-
petence from a holistic perspective among nurses at diferent
educational levels. Te theoretical foundation of the in-
strument is based on clinical core competences, and
therefore it is deemed suitable to be used at diferent edu-
cational levels including advanced level [38]. Tese core
competences arising from the theoretical foundation were
shown to be appropriate to describe the factors. As such,
when naming factors both the items that loaded strongest
(≥ 0.35) and those which were supported by scientifc theory
were used.

Te fve-factor solution was considered important also as
it retained four more items that were signifcant for the role
of advanced practice nurse than the four-factor solution.
Leaving those items out (items nos. 28, 31, 32, and 39) could
have restricted the use of the instrument to graduating
nursing students, which was not the purpose. Choosing the
fve-factor model makes the instrument more adaptable to

diferent educational levels e.g. basic, specialized, and ad-
vanced level professional roles. As the intention is not to
develop the instrument so it will be restricted to a certain
setting (e.g., graduating nursing students), but to confrm its
reliability and validity for various settings, educational levels,
and professional nursing roles beyond the previously applied
settings, and to potentially shorten the questionnaire
[37–39].

One new factor arises in the fve-factor solution which
can be seen important considering technological develop-
ment [11, 59] within the healthcare sector. As the healthcare
sector is undergoing rapid developments due to factors such
as technology and digitalization, nursing education is also
evolving in a progressive manner [61]. Previous studies have
found knowledge gaps within eHealth [35, 37, 41]. Te fve-
factor model retained items on the factor named Digital
Coaching and Guidance, which can be seen as particularly
valuable to the present and future of the nursing profession
[59, 62, 63].

6.5. Excluded Items. Te shortened version contains 44
items instead of 50. Of the six excluded items (factor loading
< 0.35), three did not load on any of the factors in the EFA
(for factor loadings, see Table 2); e.g., item no. 47, I give
health promotion and illness preventive recommendations in
accordance with national guidelines to patients,might be too
self-evident, as nurses are required to adhere to national
guidelines in their everyday work. In addition, item no. 37, I
consult other professional experts when required, could po-
tentially be covered by item no. 38 on cooperation with other
professionals, while item no. 35, I experience a division of
responsibility between the physician and me as a nurse,might
be unnecessary considering cooperation is asked about
elsewhere (e.g., item no. 38). Item no. 13, I develop and
administer health-promoting and illness-preventive actions
for patients, was close to the loading limit (0.357) but after
discussions within the research group it was decided to
exclude the item due to similarities with several other
questions on similar themes, for example, I identify patients’
health problems (item no. 4) and I take patients’ physical
health needs (illness, pain, disabilities, etc.) into account when
assessing and planning for the health and life situation of
patients (item no. 23). Te last excluded item (no. 50), I
report all incidents in accordance with the actual patient
safety system, could be considered to be covered by item no.
33, I am correct and accurate in speech and writing. Pre-
sumably, the exclusion of items measuring the same thing
succeeded. It must be taken into account that when using
self-assessment, some answers become a matter of personal
interpretation also for the respondent. Excluded items are
presented in Table 2.

6.6. Self-Assessment as aMeasurementTool. As the scale only
measures clinical competence from the perspective of the
nurse, this means that, in addition to personal in-
terpretation, the bias associated with self-assessment [64, 65]
must be taken into account; for example, there might be
variations depending on whether the respondents are
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nursing students or experienced professionals, and whether
they are too critical of themselves or over- or undervalue
their competence [65–68]. As such the setting and sample
need to be considered carefully when applying the in-
strument. Studies show that self-assessment is a proper and
well-functioning method when participants are used to self-
assessment and when it is pointed to a specifc area of
knowledge, for example, nursing, and not general knowledge
across diferent areas [64, 69]. Despite some limitations,
considering self-assessment as a method the instrument can
easily provide valuable information on the clinical compe-
tence of nurses and their need for further training.

6.7. Future Research. Te ProfNurse SAS II A-scale with
reduced number of items (from 50 to 44) shows proper
structural validity and internal consistency and may,
therefore, also be applied among nursing students, in ad-
dition to the variety of nursing settings where the ProfNurse
SAS II already has been applied [36, 38–40]. Using the
shorter ProfNurse SAS II questionnaire would be preferable
in the future considering increasing response rates. Due to
the development within the profession the instrument may
require updating, changes, and new items in order to
measure self-assessed clinical competence as accurately as
possible, specifcally about digital care and competences
needed to care for patients remotely and via diferent
eHealth solutions [9, 59]. Te need for revisions and the
introduction of new questions might be needed quite fre-
quently, in addition to conducting CFA.

6.8. Practical Relevance. Both educators and employers can
beneft from the shortened version of the ProfNurse SAS II
instrument, which uses a theory-based holistic approach to
evaluate the development of clinical competence of nurses
and to assess the relevance of education to the needs of the
health sector. Moreover, the information obtained can
positively impact on the career path of nurses if taken into
account by leaders in healthcare organizations, clinical
educators, and educational institutions, for example, when
planning mentoring, further training, and specialization
programs. It can also provide healthcare educators, super-
visors, clinical educators, and healthcare leaders with timely
information about the clinical competence of nurses, along
with other methods. Te ProfNurse SAS II A-scale can be
completed by registered nurses, advanced practice nurses
[36–39], or as part of nursing education as the theoretical
basis supports the broad applicability of the instrument,
considering that core clinical competences are general in
nature [29].

7. Strengths and Limitations

7.1. Sampling and Generalizability. First, with regard to
sampling, the sample consisted of graduating nursing stu-
dents in diferent universities in the Nordic countries, but
the number of participants from diferent countries was not
equal, and a convenience sampling strategy was used. Te

Nordic countries vary in size and diferent numbers of
institutions provide nursing education in each, for example,
Iceland has only two universities and both were included,
while the other countries have several and not all could be
included due to time constraints. As such, the sample
consisted of graduating nursing students from the Nordic
countries as a region, meaning participants should not be
considered fully representative of the population. Self-
assessment can lead to bias, which needs to be addressed
and can raise questions about the generalizability of the
results.

Additionally, response rates were lower than desired,
given the large number of potential responses. More rep-
resentative samples from diferent stages of education are
needed in future studies to test the psychometric properties
of the ProfNurse SAS II A-scale. As the results are restricted
to the Nordic region, further validations are required to
support the fve-factor solution of the ProfNurse SAS II A-
scale in other geographic settings. It also needs to be con-
sidered that the Nordic region follows the same European
Union (EU) directives and has similar education for nurses
at the bachelor level. It is possible that the questionnaire and
the items work diferently when applied outside the EU area.

Second, there are several viewpoints regarding what
constitutes an adequate sample size for conducting factor
analysis.Te sample size (n� 274, A-scale, no missing items)
can be seen as a limitation, as the response rate remained low
compared with the number of potential responses. Despite
this, based on diferent viewpoints, the data used in this
study seem to fulfll the requirements of 150+ with at least
fve cases of each variable [52, 46] considered adequate for
conducting exploratory factor analyses. Te 274 survey re-
sponses included in this study had no missing items, which
can be seen as a strength, especially because the missing
values in the other returned surveys were MCAR and no
diferences were found between the item means of complete
and incomplete answers. Including imputed responses
(n� 326) in the statistical analyses was also evaluated but as
the results were quite similar, only responses with no
missing items were retained for the psychometric testing.

7.2. Parallel Analysis. Parallel analysis was chosen for de-
termining the number of factors in EFA as it is considered
the most appropriate method [50–52], and the numbers of
factors should range between 1 of the estimate [51]. Te
parallel analysis yielded a four-factor model; however, after
discussion among the research group and considering
theoretical perspectives, this was changed to a fve-factor
model, still an acceptable number, which can be seen as
a strength.Tird, the chosenmodel has two factors with only
two questions, which can be considered a weakness. Tey
were theoretically discussed and decided on to retain.

Finally, the conditions of the model chosen based on
factor analysis are in principle partially contradictory to each
other: the proportion of overall variance in the data that is
accounted for by the solution should be as high as possible.
Te number of factors should be as low as possible. Te
model should contain as many large and small loadings of
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absolute value as possible. Te factors should have
a meaningful interpretation [45].

An important strength of the study is the adherence to
the STROBE [70] checklist for cross-sectional studies and
the COSMIN reporting guideline [71] (checklist as Sup-
porting fle (available here)), thereby ensuring standard of
methodological accuracy, transparency, and reporting
quality.

8. Conclusion

Te ProfNurse SAS II A-scale, a shortened version of the
original instrument, has shown good structural validity and
internal consistency for assessing self-assessed clinical
competence and training needs among graduating bachelor-
level nursing students. While several tools exist to measure
nursing competence, instruments specifcally targeting
clinical competence from a holistic, theory-based perspec-
tive remain limited. Te updated ProfNurse SAS II ad-
dresses the gap and can now be used to evaluate competence
development at the bachelor level. Te results provide
valuable information on how training matches the com-
petence needs of clinical practice. In addition, the results
contribute to the nurse’s career path if they serve as a de-
cision-making basis for healthcare leaders and clinical ed-
ucators, especially when planning mentoring and
specialization programs. Further research, including studies
with broader, non-Nordic samples and CFA, is needed to
validate the instrument’s factor structure and
generalizability.
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S. Wangensteen, “Self-assessed Competence and Need for
Further Training Among Registered Nurses in Somatic
Hospital Wards in Sweden: A Cross-Sectional Survey,” BMC
Nursing 19, no. 1 (August 2020): 74, https://doi.org/10.1186/
s12912-020-00466-2.

[42] K. Mikkonen, M. Tomietto, and R. Watson, “Instrument
Development and Psychometric Testing in Nursing Education
Research,” Nurse Education Today 119 (December 2022):
105603, https://doi.org/10.1016/j.nedt.2022.105603.

Nursing Research and Practice 13

 7053, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/nrp/8312620 by U

niversity O
f T

urku, W
iley O

nline L
ibrary on [17/10/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://doi.org/10.1016/j.ijnurstu.2019.103414
http://doi.org/10.1016/j.ijnurstu.2019.103414
http://doi.org/10.1016/j.ijnurstu.2020.103734
http://doi.org/10.1016/j.nedt.2013.08.009
http://doi.org/10.1016/j.nedt.2013.08.009
http://doi.org/10.1097/01.nep.0000000000001156
https://www.icn.ch/resources/publications-and-reports/sustain-and-retain-2022-and-beyond
https://www.icn.ch/resources/publications-and-reports/sustain-and-retain-2022-and-beyond
http://doi.org/10.1186/s12913-024-11177-8
http://doi.org/10.1177/20571585231169241
http://doi.org/10.1177/20571585231169241
http://doi.org/10.1111/j.1365-2648.2010.05331.x
https://www.norden.org/en/declaration/nordic-declaration-recognition-qualifications-concerning-higher-education-reykjavik
https://www.norden.org/en/declaration/nordic-declaration-recognition-qualifications-concerning-higher-education-reykjavik
https://www.norden.org/en/declaration/nordic-declaration-recognition-qualifications-concerning-higher-education-reykjavik
https://www.scup.com/doi/10.18261/ISSN1892-2686-2015-02-03
https://www.scup.com/doi/10.18261/ISSN1892-2686-2015-02-03
http://doi.org/10.1016/j.nedt.2015.09.013
http://doi.org/10.1016/j.nedt.2015.09.013
http://doi.org/10.1111/j.1365-2648.2004.03071.x
http://doi.org/10.1016/j.jen.2019.07.019
http://doi.org/10.1186/s12909-016-0768-0
http://doi.org/10.1186/s12912-023-01438-y
http://doi.org/10.1186/s12912-023-01438-y
https://link.springer.com/10.1007/978-3-030-53555-1
https://link.springer.com/10.1007/978-3-030-53555-1
https://www.icn.ch/resources/publications-and-reports/guidelines-advanced-practice-nursing-2020
https://www.icn.ch/resources/publications-and-reports/guidelines-advanced-practice-nursing-2020
https://www.icn.ch/resources/publications-and-reports/guidelines-advanced-practice-nursing-2020
http://doi.org/10.1111/nup.12321
http://doi.org/10.1186/s12912-015-0109-3
http://doi.org/10.1186/s12912-015-0109-3
http://doi.org/10.1111/jocn.15095
http://doi.org/10.1186/s12912-021-00627-x
http://doi.org/10.1186/s12912-021-00627-x
http://doi.org/10.1016/j.nedt.2017.12.020
http://doi.org/10.1111/scs.13234
http://doi.org/10.1186/s12912-020-00466-2
http://doi.org/10.1186/s12912-020-00466-2
http://doi.org/10.1016/j.nedt.2022.105603


[43] “Jamovi,” Computer Software.
[44] R Core Team, “R: A Language and Environment for Statistical

Computing,” (2021), https://cran.r-project.org.
[45] A. G. Yong and S. Pearce, “A Beginner’s Guide to Factor

Analysis: Focusing on Exploratory Factor Analysis,” Tutorials
in Quantitative Methods for Psychology 9, no. 2 (2013): 79–94,
https://doi.org/10.20982/tqmp.09.2.p079.

[46] H. A. DeVon, M. E. Block, and P. Moyle-Wright, “A Psy-
chometric Toolbox for Testing Validity and Reliability,”
Journal of Nursing Scholarship 39, no. 2 (June 2007): 155–164,
https://doi.org/10.1111/j.1547-5069.2007.00161.x.

[47] ResearchGate, “(PDF) Best Practices in Exploratory Factor
Analysis: Four Recommendations for Getting the Most from
Your Analysis,” (2007), https://www.researchgate.net/publica
tion/209835856_Best_Practices_in_Exploratory_Factor_Ana
lysis_Four_Recommendations_for_Getting_the_Most_Fro
m_Your_Analysis.

[48] A. Field, Discovering Statistics Using IBM SPSS Statistics, 6th
ed. (Sage Publishing, 2024).

[49] B. Williams, A. Onsman, and T. Brown, “Exploratory Factor
Analysis: A Five-Step Guide for Novices,” Australasian
Journal of Paramedicine 8 (January 2010): 1–13, https://
doi.org/10.33151/ajp.8.3.93.

[50] J. Pallant, SPSS Survival Manual: A Step by Step Guide to Data
Analysis Using IBM SPSS, 7th ed. (Routledge, 2020).

[51] S. Lim and S. Jahng, “Determining the Number of Factors
Using Parallel Analysis and Its Recent Variants,” Psychological
Methods 24, no. 4 (August 2019): 452–467, https://doi.org/
10.1037/met0000230.

[52] B. G. Tabachnick and L. S. Fidell,Using Multivariate Statistics,
5th ed. (Allyn & Bacon/Pearson Education).

[53] M. Tavakol and R. Dennick, “Making Sense of Cronbach’s
Alpha,” International Journal of Medical Education 2 (June
2011): 53–55, https://doi.org/10.5116/ijme.4dfb.8dfd.

[54] World Medical Association, “Declaration of Helsinki-Ethical
Principles for Medical Research Involving Human Subjects,”
(2013), https://www.wma.net/policies-post/wma-declaratio
n-of-helsinki-ethical-principles-for-medical-research-involvi
ng-human-subjects/.

[55] “Ethical Guidelines for Nursing Research in the Nordic
Countries,” (2003), https://ssn-norden.dk/wp-content/upload
s/2020/05/ssns_etiske_retningslinjer_0-003.pdf.

[56] All European Academies, “Te European Code of Conduct for
Research Integrity,” (2017), https://www.allea.org/wp-conte
nt/uploads/2017/05/ALLEA-European-Code-of-Conduct-fo
r-Research-Integrity-2017.pdf.

[57] R. F. DeVellis and C. T. Torpe, in Scale Development: Teory
and Applications, 5th ed. (Sage, 2022).

[58] J. F. Hair, W. C. Black, B. J. Babin, and R. E. Anderson, in
Multivariate Data Analysis (Pearson, 2014).

[59] E. Jarva, A. Oikarinen, and J. Andersson, “Healthcare Pro-
fessionals’ Perceptions of Digital Health Competence: A
Qualitative Descriptive Study,” Nursing Open 9, no. 2 (March
2022): 1379–1393, https://doi.org/10.1002/nop2.1184.

[60] L. B. Mokkink, C. B. Terwee, and D. L. Knol, “Te COSMIN
Checklist for Evaluating the Methodological Quality of
Studies on Measurement Properties: A Clarifcation of Its
Content,” BMC Medical Research Methodology 10, no. 1
(March 2010): 22, https://doi.org/10.1186/1471-2288-10-22.

[61] J. Konttila, H. Siira, and H. Kyngäs, “Healthcare Professionals’
Competence in Digitalisation: A Systematic Review,” Journal
of Clinical Nursing 28, no. 5–6 (March 2019): 745–761, https://
doi.org/10.1111/jocn.14710.

[62] C. Nøhr, Nordic eHealth Benchmarking towards Evidence
Informed Policies (Nordic Council of Ministers, 2020).

[63] T. Heponiemi, A. M. Kaihlanen, A. Kouvonen, L. Leemann,
S. Taipale, and K. Gluschkof, “Te Role of Age and Digital
Competence on the Use of Online Health and Social Care
Services: A Cross-Sectional Population-Based Survey,” Digit
Health 8 (January 2022): 205520762210744, https://doi.org/
10.1177/20552076221074485.

[64] I. Colthart, G. Bagnall, and A. Evans, “Te Efectiveness of
Self-Assessment on the Identifcation of Learner Needs,
Learner Activity, and Impact on Clinical Practice: BEME
Guide No. 10,” Medical Teacher 30, no. 2 (January 2008):
124–145, https://doi.org/10.1080/01421590701881699.

[65] P. Baxter and G. Norman, “Self-Assessment or Self De-
ception? A Lack of Association Between Nursing Students’
Self-Assessment and Performance,” Journal of Advanced
Nursing 67, no. 11 (November 2011): 2406–2413, https://
doi.org/10.1111/j.1365-2648.2011.05658.x.

[66] S. Kajander-Unkuri, H. Leino-Kilpi, and J. Katajisto, “Con-
gruence Between Graduating Nursing Students’ Self-
Assessments and Mentors’ Assessments of Students’ Nurse
Competence,” Collegian 23, no. 3 (September 2016): 303–312,
https://doi.org/10.1016/j.colegn.2015.06.002.

[67] D. A. Davis, P. E. Mazmanian, M. Fordis, R. Van Harrison,
K. E. Torpe, and L. Perrier, “Accuracy of Physician Self-
Assessment Compared With Observed Measures of Com-
petence: A Systematic Review,” JAMA 296, no. 9 (September
2006): 1094, https://doi.org/10.1001/jama.296.9.1094.

[68] A. M. Høegh-Larsen, M. T. Gonzalez, I. Å. Reierson,
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