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ABSTRACT

Background and objective: The continuous assessment of nursing competence is internationally established and an important
task in the further development of professional nursing. The Nurse Professional Competence Scale Short Form is a potentially
appropriate instrument to assess the competence of Austrian Registered Nurses (RN). However, the translated and Austrian-
specific culturally adapted version of the scale has not yet been sufficiently psychometrically tested. The aim of this study was to
test the validity and internal consistency of the Austrian version of the Nurse Professional Competence Scale Short Form.
Methods: We conducted an exploratory cross-sectional study. Between October 2021 and January 2022, Registered Nurses from
a total of 16 hospitals were invited to assess their competencies using the Austrian version of the Nurse Professional Competence
Scale Short Form. Principal axis factor analysis with Promax rotation was performed to test construct validity. Both Cronbach’s
Alpha and McDonald’s Omega coefficients were used to evaluate internal consistency.
Results: Data from a total of 576 Registered Nurses were included in the psychometric evaluation. Both the Kaiser-Meyer-Olkin
coefficient (KMO = 0.958) and the significant Bartlett test (χ2 = 12430.988; df = 595; p < .001) indicated appropriate fit of
the data for factor analysis. Using principal axis factor analysis with Promax rotation, five factors were extracted, explaining
a total of 60.5% of the variances. The Nurse Professional Competence Scale Short Form German Austrian language version
(NPC–SF–AUT) thus comprises 35 items representing the five factors “Health promotion and safeguarding” (13 items), “Multi-
professional cooperation and development” (7 items), “Process-guided nursing care” (5 items), “Inclusive decision-making” (5
items) and “Rule-governed professional practice” (5 items). Both the factor-specific Cronbach’s Alpha and McDonald’s Omega
coefficients confirmed good to excellent (α = 0.83-0.92; ω = 0.83-0.92) internal consistency of the NPC-SF-AUT.
Conclusions: The NPC–SF–AUT is a valid and internal consistent instrument for the self-assessment of RNs’ competence in
Austria. The instrument can be used for the continuous assessment of nursing competence and thus contribute to the advancement
of the nursing profession.
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1. BACKGROUND

Almost 97,000 nursing professionals work in Austria, of
whom about 60% are employed as registered nurses (RNs)

in the higher service for health care and nursing.[1] Nurses
have to ensure high-quality health care[2] and to promote
transformative change regarding patient-centered care as an
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important part of interprofessional teams.[3] Highly quali-
fied nurses increase patient safety, reduce mortality, improve
quality of care, and help reduce the cost of care.[4–7]

As part of the reform of the Austrian Health and Nursing
care Act[8] the competencies of the individual nursing profes-
sions were redefined[9] on the basis of the competency model
of the International Council of Nurses (ICN)[10] as well as
the World Health Organization’s[11] global standards for the
initial education of professional nurses and midwifes, com-
prising competencies with regard to evidence-based practice,
critical thinking, community oriented and culturally compe-
tent practising within the crountry-specific regulations and
care systems, effective, safe and multi-professional work-
ing in line with ethical principles as well as leadership and
continuing professional development. Eventually, this le-
gal reform resulted in the transfer of nursing education for
registered nurses (RNs) from the vocational to the higher ed-
ucation level, accompanied by a curricular adaptation of the
learning content and addressing the intended competencies
suggested for European Union countries[12] to be acquired
within nursing educational programs and eventually being
performed in nursing practice. Thus, Austrian RNs are re-
sponsible for promoting and maintaining the health of people
of all age groups, families and populations in every care
setting. This requires nursing practice based on scientific
evidence and with reference to health-promoting, preventive,
curative, rehabilitative, and palliative competencies. In addi-
tion, the development of professional competencies based on
continuing further qualifications is mandatory for Austrian
RNs.[8]

Nursing competencies are generally defined as a conglomer-
ate of knowledge, skills, qualifications, norms, values, and
rules,[13–15] and they develop stepwise with experience un-
der context-dependent requirements.[16–18] Several European
studies have identified the influence of the type of nursing ed-
ucation and RNs’ experience in different nursing settings as
critical for the extent of individual nurses’ competencies.[19]

The assessment of competencies can be carried out methodi-
cally in various ways, so that both qualitative examinations
(e.g. interviews) as well as objective and subjective quanti-
tative assessments are described as purposeful.[20] In order
to evaluate the development of profession-specific compe-
tencies continuously and comprehensively, the use of stan-
dardized self-assessment instruments has become established
internationally.[21, 22] However, such instruments often have
to be adapted for the respective national nursing contexts.[23]

For European countries, a total of five different valid and
reliable large-scale self-assessment instruments have been
developed, which evaluate nursing competence based on dif-

ferent theoretical constructs. A content-analytic exploration
of these instruments at item level revealed the Nurse Profes-
sional Competence (NPC) Scale[24] as potentially appropriate
for assessing nursing competencies in the Austrian nursing
context.[25]

The theoretical construct of the NPC Scale was developed
in Sweden and is based on both the competencies defined
in Swedish national nursing legislation and the competen-
cies defined in the European Union standards for nursing
and midwifery.[26] The original Swedish 88 items version
of the NPC Scale has been evaluated among nursing stu-
dents at their point of graduation on construct validity and
reliability.[24] It was subsequently translated into English[27]

and German[28] and thus culturally adapted for Austria and
German-speaking Switzerland.[29] In a first test-theoretical
step, the 88 items version of the NPC Scale was content-
validated in both Austria[30] and Switzerland.[31] Due to
the high number of items and associated low practicability
and acceptance in the target group, a short form of the in-
strument was developed by the original authors. For the
NPC Scale Short Form,[32] 35 items of the original instru-
ment were extracted, and these were assigned to six scale
dimensions (nursing care; value-based nursing care; medical-
technical treatment nursing care; nursing-related pedagogy;
documentation and nursing-related administration; nursing
development, leadership and organization of nursing care),
although during this reduction process no modifications were
conducted to the individual items in terms of wording or con-
tent.[33] This scale version is recommended by the authors for
use with both nursing students and graduated RNs to assess
their extent of nursing competence.[32] The NPC Scale Short
Form has so far been tested for its psychometric properties in
several countries worldwide. The original six-factor structure
of the original instrument was confirmed after factor analysis
in three studies,[34–36] while Prosen et al.[37] revealed a four-
factor structure after confirmatory factor analysis and Lee
et al.[?] extracted five factors based on principal component
analysis. The reliability of the country-specific NPC Scale
Short Form versions revealed consistent good to excellent
homogeneity of the items at factor level after checking in-
ternal consistency using Cronbach’s Alpha.[34–39] A revision
of the item-specific results of a previous psychometric eval-
uation of the Austrian version of NPC Scale[30] indicated a
good to excellent relevance of the respective items which are
represented in the NPC Scale Short Form, with item content
validity indexes (I-CVIs) ranging from 0.83 to 1.00.

Despite the internationally widely established evaluation of
nurses’ competencies[19] and its addressing in the European
development plan for nursing professions,[40] there is no
respective scientific evidence available so far for German-
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speaking countries.[41] The lack of psychometrically vali-
dated instruments hampers the required continuous evalu-
ation of developed competencies across nursing careers[42]

and means widespread uncertainty regarding development
needs at individual, organizational, and systemic levels.[43, 44]

The German-Austrian-language version of the NPC Scale
Short Form could be used in both research and nursing prac-
tice. However, the use of a translated instrument requires that
it has been evaluated prior at least with regard to the classical
test theory quality criteria of reliability and validity to ensure
the confidence of data collected based on the instrument.[45]

Therefore, the aim of this study was to examine the Austrian
version of the NPC Scale Short Form with regard to its con-
struct validity as well as its internal consistency in order to
subsequently provide a psychometrically tested instrument
for the assessment of nursing competence of Austrian RNs.

2. METHODS

2.1 Study design
We conducted an exploratory cross-sectional study.

2.2 Sampling
The sampling of participants corresponded to a non-
probabilistic convenience sample.[46] For the testing of con-
struct validity by exploratory factor analysis, a minimum size
of 500 participants is defined as appropriate, considering the
number of items of the instrument and considering potentially
low communalities and low factor loadings, respectively.[45]

We included RNs in public and private hospitals in Austria.
Prerequisites for participation were active employment in
a conservative, surgical, or interdisciplinary inpatient medi-
cal discipline. Additionally, professional certification must
have been acquired through training in accordance with the
respective training regulations in the Austrian Health and
Nursing care Act. Nurses with legally defined specialized ed-
ucation and further qualifications were excluded to increase
the homogeneity of the sample and to prevent potential bias
due to additional acquisition of competencies based on for-
mal additional qualifications. Finally, we defined to exclude
all those RNs who had not completed the entire nursing
competence-related assessment items (part two of the survey
instrument).

2.3 Instrument
The survey instrument consisted of two parts. Part one cov-
ered relevant background variables to describe the sample
(age, gender, work experience, type of hospital, type of qual-
ification as RN, formal qualifications, current work area),
part two represented the items of the Austrian version of
the Nurse Professional Competence Scale Short Form (NPC-

SF). The NPC–SF consists of a total of 35 items, which
are assigned to six scale dimensions (nursing care, 5 items;
value-based nursing care, 5 items; medical-technical treat-
ment nursing care, 6 items; nursing-related pedagogy, 5
items; documentation and nursing-related administration, 8
items; nursing development, leadership and organization of
nursing care, 6 items). The individual items are answered
by self-assessing the corresponding nursing competencies
using a 7-point Likert scale (1 = to a very low degree; 2 =
to a low degree; 3 = to a fairly low degree; 4 = neither high
or low degree; 5 = to a fairly high degree; 6 = to a high
degree; 7 = to a very high degree). The extent of nursing
competence at item level can be interpreted directly based
on Likert-scaled scores. Dimension-specific scale scores are
calculated by summing up the self-estimated item scores per
scale dimension divided by the maximum achievable total
score for the respective scale dimension. This calculated
value is finally multiplied by 100, so scale dimension scores
can range from 0-100. No cut-off value is specified for the
instrument; the closer the score is to 100, the higher the level
of dimension-related nursing competence.[33]

2.4 Data collection
A paper-based data collection was conducted from October
2021 to January 2022. To recruit study participants, nursing
directors in Austrian health care facilities were initially con-
tacted and informed about the study. In case of a respective
healthcare facility’s agreement for participation, the prepaid
and readdressed questionnaires, including the information
letters, were placed in envelopes in those departments in
which RNs were employed. In the enclosed information
letters, explicit reference was made to voluntary participa-
tion, anonymity, data storage and publication of the results
in anonymized way, as well as the possibility of contacting
the study authors in case of questions regarding the study.
Returning the completed questionnaires was consent to study
participation.

2.5 Data analysis
Exploratory factor analysis and internal consistency testing,
as well as descriptive analyses were performed using IBM
SPSS Statistics for Windows, Version 27.0.[47]

2.5.1 Descriptive data
The background variables of the sample were described using
absolute and relative frequency distributions, and the mean
values and standard deviations were calculated for the back-
ground variables age and experience as well as the values
of the item-specific nursing competence estimations. The
normal distribution of the item-specific ratings was analysed
using histograms and Kolmogorov-Smirnov tests.
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2.5.2 Estimating construct validity

The construct validity of the German-Austrian-language ver-
sion of the NPC Scale Short Form was tested by conducting
exploratory factor analysis (EFA). Since the data were not
expected to be free of measurement error, EFA using the
maximum likelihood method was intended under the prereq-
uisite of normally distributed data. If normal distribution is
lacking, principal axis factor analysis is considered a more
appropriate method[48] to explain correlations among items
by a smaller number of homogeneous factors.[45] Data were
tested for distribution using histograms and Kolmogorov-
Smirnov test for normality, a Kaiser-Meyer-Olkin coefficient
of > 0.5 was considered as a minimum requirement for the
conductibility of the factor analysis as well as a significant re-
sult of testing for Bartlett sphericity.[49] Item communalities
between h2 = 0.2 and h2 = 0.4 in relation to the established
sample size[45] were defined as the minimum requirement
for further inclusion of the corresponding items in the EFA.
Initially, oblique Promax factor rotation was performed due
to potential factor intercorrelations, whereby extracted fac-
tors had to have an eigenvalue of λ > 1.[45] A correlation
between factors of < 0.32[50] was established as a criterion
for possible further orthogonal rotation.

2.5.3 Estimating reliability

The reliability of the instrument was evaluated by testing
the internal consistency using the Cronbach’s alpha coeffi-
cient.[51] The mean-inter-item correlation (MIC) as an index
of homogeneity was determined to be r > 0.3 according to
Cristobal et al.,[52] and the corrected item total correlation as
an expression of the discriminatory power of the items had to
show solely positive correlation coefficients of r > 0.38.[53]

Additionally, the internal consistency was calculated using
McDonald’s Omega,[54] since Cronbach’s Alpha values can
lead to an overestimation of the internal consistency due to
potential tau-equivalence violating factors that remain disre-
garded.[55] Reliability coefficients ≥ 0.7[56] were considered
acceptable confirmation of internal consistency.

2.6 Ethical considerations

The detailed study plan was submitted to the university ethics
board. The described methodological procedure and the mea-
sures to ensure both research ethics according to the dec-
laration of Helsinki[57] and data protection principles were
voted as appropriate and the study was given approval. Ad-
ditionally, written permission to use and psychometrically
evaluate the German-Austrian-language version of the NPC
Scale Short Form was obtained from the developer of the
original instrument.

3. RESULTS
3.1 Description of the sample
A total of 868 of the 1,961 questionnaires sent out were re-
turned, thus resulting in a response rate of 44.3%. In a first
selection step, a total of 263 participants were excluded due
to lack of inclusion criteria, and in a second selection step, a
further 29 participants were excluded due to missing infor-
mation in the questionnaires with regard to the assessment
of item-specific nursing competencies. Consequently, data
from 576 RNs from 16 Austrian hospitals (14 public hospi-
tals, 2 private hospitals) could be included for psychometric
testing of the German-Austrian-language version of the NPC
Scale Short Form (see Figure 1). Participants were working
in different medical disciplines (conservative, surgical, and
interdisciplinary) in inpatient care at the time of data collec-
tion. Table 1 provides a detailed overview of the participants’
background variables.

3.2 Construct validity
The analysis of the data by histograms showed left-skewed
distributions for all 35 items, the subsequent Kolmogorov-
Smirnov tests were significant for all items (p < .001). The
Kaiser-Meyer-Olkin coefficient showed a very good (KMO
= 0.958) fit of the data for factorization, and the Bartlett-test
was significant (χ2 = 12430.988; df = 595; p < .001). Due to
lack of normal distribution, the use of maximum liklihood
method was rejected and several principal axis factor analy-
sis procedures were performed. Besides factorizations based
on the retention criterion of eigenvalue > 1, it was tested
whether the original instrument’s six-factor structure would
be appropriate for explaining the variances in our sample.
In the course of each analysis procedure, the accuracy of
the extracted factor solutions and their corresponding item
loadings was reviewed by taking both methodological deter-
minants and content relevance into account. With regard to
the best fitting factorial solution presented in the following,
three items (items 11, 12,13) had low communalities (h2 <
0.4), the remaining items’ communalities ranged between
medium and high. Thus, all 35 items were included in the
further analysis. By initially applying oblique factor rota-
tion using Promax method, five factors with eigenvalues > 1
were extracted; due to high correlations (r > 0.32) among the
extracted factors, subsequent orthogonal rotation was omit-
ted. This model explained a total of 60.5% of the variances
with factor loadings ranging from λ = 0.27 (item 30) to λ

= 0.93 (item 20); five items showed cross loadings on two
factors each (items 8, 22, 26, 28, 30). After content revision
of these cross-loaded items and considering both the high
item-specific content validity indexes (I-CVIs 0.89-0.98[30])
as well as the items’ substantive theoretical relevance for
the construct of nursing competence of Austrian RNs we
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decided to remain them in the scale. The five factors were
designated according to theoretically reasonable interpreta-
tions of factor-related meanings and the final model (see
Table 2) of the Nurse Professional Competence Scale Short
Form German AUT language version (NPC–SF–AUT) was
established as following: Factor 1: Health promotion and
safeguarding (13 items); Factor 2: Multi-professional coop-
eration and development (7 items); Factor 3: Process-guided
nursing care (5 items); Factor 4: Inclusive decision-making
(5 items); Factor 5: Rule-governed professional practice (5

items).

3.3 Reliability
The testing of the five-factor-model of the NPC–SF–AUT
by using both Cronbach’s Alpha and McDonald’s Omega
approaches indicated good to excellent[59] internal consis-
tency of the scale. The mean-inter-item correlations (MIC)
were above 0.30 indicating sufficient homogeneity of the
factor-specific items, and corrected item-total correlations >
0.38 showed adequate discriminatory power of the respective
items (see Table 3).

Figure 1. Flow diagram of the sample selection process (adapted from von Elm et al.; STROBE Initiative[58])
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4. DISCUSSION
The aim of the study was to evaluate the psychometric prop-
erties of the NPC Scale Short Form in the Austrian nursing
context. The five-factor structure of the final NPC–SF–AUT
demonstrates solid construct validity, and the internal con-
sistency ranges from good to excellent in terms of the five
subscales.

Table 1. Characteristics of the sample (n = 576)
 

 

Background variable n (%) Mean ± SD 

Age in years 573# 35.28 ± 10.65

Female 517 (89.9) 35.14 ± 10.68

Male 55 (9.5) 37.02 ± 10.36

Divers 3 (0.5) 28.67 ± 5.17 

Hospitals 576  

Public 527 (91.5)  

Private 49 (8.5)  

Current medical discipline 531#  

Conservative  222 (41.8)  

Internal medicine 146 (65.8)  

Neurology 28 (12.6)  

Psychiatry 28 (12.6)  

Oncology 28 (12.6)  

Palliative care 3 (1.4)  

Surgical  247 (46.5)  

General & visceral surgery 140 (56.7)  

Orthopaedics 78 (31.6)  

Gynaecology 20 (8.1)  

Urology 4 (1.6)  

Ophthalmology 3 (1.2)  

ENT 1 (0.4)  

Neurosurgery 1 (0.4)  

Interdisciplinary 62 (11.7)  

Overall work experience in years  573# 12.16 ± 10.56

Experience in current discipline in years  559# 8.46 ± 8.41 

Registered nurses’ type of professional education 575#  

†VTa  153 (26.6)  

⁑VTb  292 (50.8)  

�VTc 31 (5.4)  

¥ATa 51 (8.9)  

‡ATb  48 (8.3)  

# all percentages related to valid values for background factor; number of missings per 

background factor = (576) minus (valid value) 

† vocational training (duration 3 years; graduation before year 2001) 

⁑ vocational training (duration 3 years; graduation between years 2001 – 2022) 

� abbreviated vocational training (duration 2 years) 

¥ combined academical and vocational nursing education at university (duration 3,5 years) 

‡ academical nursing education at university of applied sciences 

 

Both the potential consistency of the item content of the
Nurse professional Competence Scale[26] with the legally
defined competences for Austrian RNs described by Kellerer
et al.[25] as well as the previously published results of ex-
perts’ assessments outlining high content relevance for the
NPC Short Form’s scale items for the Austrian nursing con-

text[30]could be confirmed by the explorative factor analysis.
Nevertheless, the factor structure of the NPC–SF–AUT dif-
fers strongly from that of the original scale. The original
scale version as well as the country-specifically adapted NPC
Scale Short Form versions in Saudi-Arabia,[34] China[36] and
Croatioa[35] comprise item-specific nursing competencies
under a total of six factors.[33] However, Lee et al.[38] and
Prosen et al.[37] demonstrated altered scale structures after
testing for construct validity, which was also revealed in our
principal axis factor analysis results.

One reason for this difference might relate to different sam-
ple characteristics. Nilsson et al.[33] as well as Xu et al.[36]

included exclusively nursing students at the time of their
graduation when psychometrically testing the scale. This
implies that the assessment of item-related competencies
only referred to individual practical experiences gained from
the perspective of trainees. The extents of the self-assessed
nursing competencies are relatively high in our study, which
is reflected by the item-specific mean values as well as the
strongly left-skewed distribution of the data. One explanation
may be that the scale-specific items represent nursing compe-
tencies that are frequently applied in the context of nursing
practice and are therefore particularly high in experienced
RNs, as in our sample; similar high ratings are also found in
those other studies that conducted the psychometric evalu-
ations of the country-specific adapted scale versions of the
NPC Scale Short Form with graduated RNs.[34, 37] Moreover,
several studies show that nursing competence in the con-
text of professional practising is strongly influenced by the
number of years working in the nursing profession[60–64] and
the experience in the respective nursing discipline,[61, 65, 66]

respectively. The participants in our study showed a broad
distribution with regard to those influencing factors, which
might have influenced the individual assessments of the indi-
vidual competencies. When interpreting these high ratings, it
must be critically noted that self-assessments of task-related
competencies, which are mastered routinely due to broad ex-
perience, per se often lead to an overestimation of one’s own
abilities[67] and may not be sufficiently consistent with actual
performance in practical health care work.[68] Results of self-
assessments conducted on the basis of large-scale studies
with generic instruments such as the NPC–SF–AUT might
therefore rather provide an initial overview of the distribu-
tion of the task-related competences of interest;[69] However,
item-specific individual competencies should subsequently
be examined in more depth using more specific methods or, if
necessary, validated through complementary data collection
using objective assessment methods.[70]
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Table 2. Factorial structure of the NPC–SF–AUT
 

 

 
Item 
No.† 

Item 
Do you think you have the ability to… 

Mean (± SD)‡ 
Communa-
lities 

Factor 
loading

Factor 1 
Health promotion 
and safeguarding 

11 Manage drugs adequately, applying knowledge in pharmacology? 5.46 (1.19) 0.37 0.39 

12 Independently administer prescriptions? 5.88 (1.25) 0.37 0.41 

13 Question unclear instructions/prescriptions? 6.21 (0.92) 0.31 0.32 

14 
Display judgement, knowledge and thoroughness when informing and 
providing for the patient’s security and wellbeing during examinations 
and treatments? 

6.21 (0.85) 0.52 0.55 

15 Follow up the patient’s condition after examinations and treatments? 6.40 (0.78) 0.48 0.44 

16 
Handle medical products on the basis of existing regulations and safety 
routines? 

5.84 (1.00) 0.46 0.40 

17 
Provide support and guidance to enable optimal participation in care and 
treatment, in dialogue with the patient and next of kin? 

5.86 (1.05) 0.68 0.91 

18 
Inform and educate patients and next of kin individually, taking into 
account time, form and content? 

5.71 (1.12) 0.70 0.91 

19 
Inform and educate patients and next of kin in a group, taking into 
account time, form and content? 

5.32 (1.36) 0.64 0.84 

20 
Make sure that the patient and next of kin understand the information 
provided? 

5.93 (1.04) 0.66 0.93 

21 IN dialogue motivate the patient to comply with treatments? 6.10 (0.90) 0.58 0.50 

22 Make use of relevant patient records? 6.11 (0.92) 0.55 0.28 

23 
use information and communication technology (ICT) to support nursing 
care? 

5.59 (1.20) 0.49 0.47 

Factor 2 
Multi-professional 
cooperation and 
development 

28 
Continuously engage in your own personal and professional competence 
development? 

5.76 (1.04) 0.56 0.46 

29 
Systematically lead, prioritize, delegate and coordinate nursing care 
within the team, based on the patient’s needs and the different 
competencies of co-workers/staff? 

5.81 (1.08) 0.53 0.55 

31 
In case of a serious incident within or outside the care institution, apply 
emergency medical principles? 

5.39 (1.23) 0.48 0.54 

32 
Implement new knowledge and thus promote nursing care in accordance 
with science and evidence-based practice? 

5.26 (1.24) 0.61 0.73 

33 Plan, consult, inform and cooperate with other actors in the chain of care? 5.68 (1.10) 0.56 0.60 

34 Teach, supervise and assess students? 5.55 (1.26) 0.54 0.76 

35 Supervise and train co-workers/staff? 5.53 (1.28) 0.62 0.82 

Factor 3 
Process-guided 
nursing care 

1 
Independently apply the following stages in the nursing process: 
observation and assessment? 

6.22 (0.94) 0.54 0.77 

2 Cater for the patient’s needs regarding basic, physical nursing care? 6.52 (0.86) 0.65 0.87 

3 Cater for the patient’s needs regarding specific, physical nursing care? 6.10 (0.97) 0.61 0.77 

4 Document the patient’s physical condition? 6.33 (0.84) 0.53 0.66 

5 Document the patient’s psychological condition? 5.80 (1.06) 0.42 0.29 

Factor 4 
Inclusive 
decision-making 

6 
Communicate with patients, next of kin and staff respectfully, sensitively 
and empathetically? 

6.49 (0.78) 0.59 0.70 

7 
Show concern and respect for the patient’s autonomy, integrity and 
dignity? 

6.51 (0.75) 0.72 0.87 

8 
UTilize the knowledge and experience of the patient and/or their next of 
kin? 

5.99 (1.02) 0.51 0.49 

9 Show openness to and respect for different values and faiths? 6.11 (1.06) 0.44 0.64 

10 
Utilize the knowledge and experience of the team and others, and through 
team collaboration contribute to a holistic view of the patient? 

6.33 (0.88) 0.49 0.38 

Factor 5 
Rule-governed 
professional 
practice 

24 Carry out documentation according to current legislation? 5.63 (1.11) 0.65 0.78 

25 Comply with existing regulations as well as guidelines and procedures? 5.76 (1.05) 0.68 0.86 

26 Handle sensitive information correctly and carefully? 6.44 (0.79) 0.45 0.50 

27 Pay attention to work-related risks and actively prevent these? 6.05 (0.92) 0.54 0.37 

30 Act adequately in case of unprofessional conduct by staff? 5.61 (1.08) 0.52 0.27 
† Item numbering corresponding to the original NPC Scale Short Form; ‡ 7-point Likert scale (1 = to a very low degree; 2 = to a low degree; 3 = to a fairly low degree; 4 = 
neither high or low degree; 5 = to a fairly high degree; 6 = to a high degree; 7 = to a very high degree); SD = standard deviation;  
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Table 3. Reliability values of the NPC–SF–AUT
 

 

Factor MIC† (min¥; max⁑)  
Corrected item-total 
correlations 
min; max 

Cronbach’s 
α 

McDonald’s 
ω [CI 95%] 

Factor 1 
Health promotion and safeguarding  

0.48 (0.33; 0.76) 0.52; 0.77 0.92 0.92 [0.91, 0.93] 

Factor 2 
Multi-professional cooperation and development 

0.53 (0.40; 0.75) 0.61; 0.71 0.88 0.88 [0.86, 0.90] 

Factor 3 
Process-guided nursing care 

0.52 (0.37; 0.63) 0.55; 0.71 0.84 0.83 [0.80, 0.86] 

Factor 4 
Inclusive decision-making 

0.52 (0.22; 0.56) 0.60; 0.73 0.84 0.84 [0.81, 0.87] 

Factor 5 
Rule-governed professional practice 

0.50 (0.37; 0.74) 0.55; 0.74 0.83 0.84 [0.81, 0.86] 

†Mean inter-item correlation; ¥min = lowest correlation; ⁑max = highest correlation; α = Alpha; ω = Omega; CI = confidence interval 

 

 An additional influence on the extent of nursing competence
is the type of RN qualification.[60, 63, 71] In Austria, all RNs
currently work on the basis of the legally defined profes-
sional profile,[8] although their training was based in two
different educational sectors (vocational and higher educa-
tion) and whose theoretical and practical qualification and
training pathways differ strongly.[72] The majority of nurses
actually practicing were qualified by a three-year vocational
training. Indeed, the vocational nursing training had changed
by the end of the nineties from a highly pathogenetically
towards a more salutogenetically oriented curriculum.[73]

Consequently, vocationally trained nurses graduating from
the millennium acquired different competences as their pre-
decessors. Above all, RNs with academic nursing education
also practice on the same legal basis, although their compe-
tencies may differ from those of vocationally trained nurses
due to different learning modalities and curricula. One con-
sequence of this development is a presumed heterogeneity in
the prevalence of particular nursing competencies in current
Austrian nursing practice. This specific education-related
heterogeneity is also reflected in the sample of our study and
therefore might explain the prevalent differences towards
item-specific competence estimations between the evaluated
study samples in other European[32, 35, 37] and Asian[34, 36, 38]

countries and our study cohort and, eventually, the subse-
quent change of the instruemnts’ factorial structure.

The modification of the six-factor structure of the original
scale[33] towards the Austrian scale version comprising five
factors may also result from the different methods used for
testing construct validity.[50] Exploratory factor analysis of
the original scale was conducted using principal component
analysis. This type of factor analysis presupposes that data
are free of measurement error.[45] However, in our study, it
was assumed that absence of measurement error would not
prevail in the self-assessment of complex nursing compe-

tencies because of the generally dynamic development of
competence of postgraduate and, in many cases, highly ex-
perienced nurses. Thus, principal axis analysis was chosen
as the analytical method that would adequately account for
measurement error.[45] Furthermore, orthogonal factor ro-
tations were performed by Nilsson et al.[33] using Varimax
method. Brown[74] points out that orthogonal rotation proce-
dures assume uncorrelated factors and should only be used
when, from a theoretical point of view, no general higher or-
der factor has to be suspected. In our study, according to the
respective recommendations, Promax rotation was initially
used as an oblique rotation method, whereas any subsequent
orthogonal rotation was omitted due to predominant factor
correlations. The differences in factorial structures between
the original scale and the NPC–SF–AUT may thus be related
to these different factor analysis and rotation methods.

The denominations of the five individual scale factors of the
NPC–SF–AUT are based on the concise meanings of the
factor-related item contents and both strongly in line with
internationally established[10, 11] and nationally derived com-
petence domains[8] for RNs. The items of factor 1 "Health
promotion and safeguarding" represent nursing competen-
cies concerning safe, multi-perspective, interprofessional and
participative patient care as well as competencies relating
to patient education. In the original scale,[33] this factor
is not represented in a similar content structure; the corre-
sponding items are thus distributed between two separate
subscales (medical and technical care and care pedagogics,
respectively). Patient education basically depicts a specific
nursing area of responsibility and should be characterized by
structured and goal-oriented pedagogical activities.[75] In our
study, items related to medical nursing care and treatment
correlated significantly with patient education-specific items.
A possible explanation might be that patient education might
rarely be experienced as a specific, clearly distinct activity in
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routine nursing care, but is rather provided in an unstructured
way and in the course of medical and nursing care measures
due to a lack of time resources and too high a workload
of the nurses.[76, 77] The factor "Multi-professional cooper-
ation and development" covers those competencies which
are intended to ensure high-quality patient care both intra-
professionally and across professions. The high relevance of
these competencies is evident from the corresponding def-
inition of the professional profile provided by the Austrian
Health and Nursing care Act[8] and is explicitly pointed out
in the respective WHO’s nursing competence domain[11] and
the derived curriculum[78] for nursing education in Austria.
“Process-guided nursing care” (factor 3) reflects nurses’ core
competencies in objective-oriented direct patient care with
respect to the steps of the nursing process. This item-specific
factor structure is identical to the corresponding subscale of
the original instrument.[33] Decision-making in the context
of nursing care must focus on the individuality and integrity
of the patient’s preferences, in accordance with an ethical and
participatory understanding of nursing care.[79] The items
representing the factor “Inclusive Decision-making” (factor
4) cover self-assessments of respective relevant[16] competen-
cies. Finally, competencies for regulation-based professional
practice represent the items of factor 5 (“Rule-governed pro-
fessional practice”). The relevance of these competencies is
explicitly emphasised by the defined educational standards
for nurses[11] and their respective integration in the Austrian
nursing education regulations.[78]

Limitations

We included the self-assessed data of a total of 576 RNs. Due
to the recruitment method using a convenience sample strat-
egy, a corresponding selection bias cannot be ruled out,[46]

and the representativeness of the sample for the population
of Austrian RNs is not ensured. However, in terms of the
distribution of socio-demographic and macro-social charac-
teristics, the composition of the sample shows an adequate
representation of the Austrian nursing profession at the qual-
ification level of RNs. The nationwide inclusion of nurses
from 16 different hospitals as well as the vast variety of med-
ical disciplines had the potential to realistically represent the
actual nursing practice and to provide appropriate data for the
psychometric testing of the scale. Since further qualifications
in particular can significantly influence the characteristics
of nursing competences,[71] all nurses who had completed
legally scheduled further qualifications or specialisations in
addition to their regular nursing education were excluded
from the study. This measure further increased the homo-
geneity of the sample, thus limiting qualification-specific
bias.

Nevertheless, it must be critically mentioned that in this study
only competences of RNs working in acute inpatient wards
were evaluated. The item loadings and subsequently the ex-
ploratively extracted factor structure are merely based on the
self-assessments of the RNs working in these nursing areas;
consequently, the external validity is limited, and a valid
assessment of the competences of RNs working in further
acute care (e.g. outpatient clinics, intensive care units) or
long-term care settings cannot be ensured on the basis of the
present instrument.

The data collection was carried out in a period marked by the
highest incidence of the COVID – 19 pandemic in Austria
since its beginning.[80] Many care-related tasks and activities,
which are usually performed under regular working condi-
tions, could only be partially or not at all executed at this
time.[81, 82] In many cases, the main focus was on manag-
ing basic care and preventing the spread of infection within
health facilities, which limited the scope of nursing activities
and consequently the application of individual competen-
cies such as those related to patient education and genuine
multidimensional caring.[83] Consequently, the assessments
of the extent of those competencies at the time of the study
were potentially based on experiences from the time before
the COVID – 19 pandemic, which might have caused recall
biased[46] self-assessments.

5. CONCLUSIONS

The NPC–SF–AUT is a valid and internal consistent instru-
ment for the self-assessment of Austrian RNs. Thus, an
assessment instrument is available that enables both nursing
practice and nursing research to continuously assess the com-
petence development of RNs working in acute care settings
on general wards. Further studies should evaluate the validity
of the present NPC-SF-AUT scale’s construct by using con-
firmatory factor analysis methods, in particular to evaluate
the validity of the present factor structure for RNs in spe-
cialized, outpatient and long-term care settings. Eventually,
since the NPC–SF–AUT is a self-assessment instrument, we
recommend further psychometrical testings with regard to
concurrent validity through objective competence assessment
methods.
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[37] Prosen M, Kvas A, Bošković S, et al. Cross-cultural adaptation
and psychometric evaluation of the Slovenian version of the nurse
professional competence scale. BMC Nurs. 2021; 20(1): 142.
PMid:34380487 https://doi.org/10.1186/s12912-021-006
64-6

[38] Lee SJ, Seo HJ, Kim KH, et al. Transcultural adaptation and validity
of the nurse professional competence scale Korean version for gradu-
ating nursing students: An explanatory factor analysis. Nurs Open.
2022.

[39] van de Mortel TF, Nilsson J, Lepp M. Validating the Nurse Pro-
fessional Competence Scale with Australian baccalaureate nursing
students. COLLEGIAN. 2021; 28(2): 244–51. https://doi.org/
10.1016/j.colegn.2020.06.010

[40] WHO Regional Office for Europe. European strategic directions for
strengthening nursing and midwifery towards Health 2020 goals
[Internet]. 2015 [updated 2015; cited 2022 Jan 12]. Available from:

https://www.euro.who.int/__data/assets/pdf_file/00
04/274306/European-strategic-directions-strengthe
ning-nursing-midwifery-Health2020_en-REV1.pdf

[41] Kellerer JD, Rohringer M, Deufert D. Factors influencing nursing
competence of Registered Nurses in Europe: A Scoping review. Int J
Nurs Stud. 2022. https://doi.org/10.5430/jnep.v13n1p6

[42] Di Leonardi BC, Hagler D, Marshall DR, et al. From Competence to
Continuing Competency. J Contin Educ Nurs. 2020; 51(1): 15–24.
PMid:31895466 https://doi.org/10.3928/00220124-20191
217-05

[43] Fukada M. Nursing Competency: Definition, Structure and De-
velopment. Yonago Acta Med. 2018; 61(1): 1–7. PMid:29599616
https://doi.org/10.33160/yam.2018.03.001

[44] Liu Y, Aungsuroch Y. Current Literature Review of Registered
Nurses’ Competency in the Global Community. J Nurs Scholarsh.
2018; 50(2): 191–9. PMid:29314612 https://doi.org/10.111
1/jnu.12361

[45] Bühner M. Einführung in die Test- und Fragebogenkonstruktion.
3rd ed. München, Boston, San Francisco, Harlow, England, Don
Mills, Ontario, Sydney, Mexico City, Madrid, Amsterdam: Pearson
Studium ein Imprint von Pearson Education; 2011. 642 p. (Pearson
Studium - Psychologie). ger.

[46] Döring N, Bortz J.e of Cronbach’s alpha. International Journal of
Medical Educat Forschungsmethoden und Evaluation in den Sozial-
und Humanwissenschaften. Berlin, Heidelberg: Springer Berlin Hei-
delberg; 2016. 1063 p.

[47] IBM Corp. IBM SPSS Statistics for Windows. Armonk, NY: IBM
SPSS Statistics; 2020.

[48] Treiblmaier H, Filzmoser P. Exploratory factor analysis revisited:
How robust methods support the detection of hidden multivariate data
structures in IS research. Information & Management. 2010; 47(4):
197–207. https://doi.org/10.1016/j.im.2010.02.002

[49] Dziuban CD, Shirkey EC. When is a correlation matrix appropriate
for factor analysis? Some decision rules. Psychological Bulletin.
1974; 81(6): 358–61. https://doi.org/10.1037/h0036316

[50] Tabachnick BG, Fidell LS. Using multivariate statistics. New York,
NY: Pearson; 2019. 832 p. (Always learning). eng.

[51] Taber KS. The Use of Cronbach’s Alpha When Developing and Re-
porting Research Instruments in Science Education. Res Sci Educ.
2018; 48(6): 1273–96. https://doi.org/10.1007/s11165-0
16-9602-2

[52] Cristobal E, Flavián C, Guinalíu M. Perceived e-service quality
(PeSQ). Managing Service Quality: An International Journal. 2007;
17(3): 317–40. https://doi.org/10.1108/09604520710744
326

[53] Machuca C, Baker SR, Sufi F, et al. Derivation of a short form
of the Dentine Hypersensitivity Experience Questionnaire. Journal
of clinical periodontology. 2014; 41(1): 46–51. PMid:24117603
https://doi.org/10.1111/jcpe.12175

[54] Hayes AF, Coutts JJ. Use Omega Rather than Cronbach’s Alpha for
Estimating Reliability. But. . . Communication Methods and Mea-
sures. 2020; 14(1): 1–24. https://doi.org/10.1080/19312458
.2020.1718629

[55] McNeish D. Thanks coefficient alpha, we’ll take it from here.
Psychol Methods. 2018; 23(3): 412–33. PMid:28557467 https:
//doi.org/10.1037/met0000144

[56] Tavakol M, Dennick R. Making sension. 2011; 253–5.
[57] Goodyear MDE, Krleza-Jeric K, Lemmens T. The Declaration of

Helsinki. BMJ. 2007; 335(7621): 624–5. PMid:17901471 https:
//doi.org/10.1136/bmj.39339.610000.BE

[58] Elm EV, Altman DG, Egger M, et al. The Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE) statement:

50 ISSN 1925-4040 E-ISSN 1925-4059

https://doi.org/10.1016/j.nedt.2013.07.016
https://doi.org/10.1016/j.nedt.2013.07.016
https://doi.org/10.5430/jnep.v6n1p100
https://doi.org/10.5430/jnep.v12n2p92
https://doi.org/10.5430/jnep.v12n2p92
https://doi.org/10.5430/jnep.v11n1p51 
https://doi.org/10.5430/jnep.v11n1p51 
https://doi.org/10.1177/1043659620921222
https://doi.org/10.1177/1043659620921222
https://doi.org/10.1177/21582440221118544
https://doi.org/10.1177/21582440221118544
https://doi.org/10.1002/nop2.1036
https://doi.org/10.1186/s12912-021-00664-6
https://doi.org/10.1186/s12912-021-00664-6
https://doi.org/10.1016/j.colegn.2020.06.010
https://doi.org/10.1016/j.colegn.2020.06.010
https://www.euro.who.int/__data/assets/pdf_file/0004/274306/European-strategic-directions-strengthening-nursing-midwifery-Health2020_en-REV1.pdf
https://www.euro.who.int/__data/assets/pdf_file/0004/274306/European-strategic-directions-strengthening-nursing-midwifery-Health2020_en-REV1.pdf
https://www.euro.who.int/__data/assets/pdf_file/0004/274306/European-strategic-directions-strengthening-nursing-midwifery-Health2020_en-REV1.pdf
https://doi.org/10.5430/jnep.v13n1p6
https://doi.org/10.3928/00220124-20191217-05
https://doi.org/10.3928/00220124-20191217-05
https://doi.org/10.33160/yam.2018.03.001
https://doi.org/10.1111/jnu.12361
https://doi.org/10.1111/jnu.12361
https://doi.org/10.1016/j.im.2010.02.002 
https://doi.org/10.1037/h0036316 
https://doi.org/10.1007/s11165-016-9602-2 
https://doi.org/10.1007/s11165-016-9602-2 
https://doi.org/10.1108/09604520710744326
https://doi.org/10.1108/09604520710744326
https://doi.org/10.1111/jcpe.12175
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1037/met0000144
https://doi.org/10.1037/met0000144
https://doi.org/10.1136/bmj.39339.610000.BE
https://doi.org/10.1136/bmj.39339.610000.BE


http://jnep.sciedupress.com Journal of Nursing Education and Practice 2023, Vol. 13, No. 4

guidelines for reporting observational studies. J Clin Epidemiol. 2008;
61(4): 344–9. PMid:18313558 https://doi.org/10.1016/j.jc
linepi.2007.11.008

[59] Blanz M. Forschungsmethoden und Statistik für die Soziale Arbeit:
Grundlagen und Anwendungen. 1st ed. Stuttgart: Kohlhammer; 2015.
301 p.

[60] Karlstedt M, Wadensten B, Fagerberg I, et al. Is the competence
of Swedish Registered Nurses working in municipal care of older
people merely a question of age and postgraduate education? Scand
J Caring Sci. 2015; 29(2): 307–16. PMid:25213399 https://doi.
org/10.1111/scs.12164

[61] Meretoja R, Numminen O, Isoaho H, et al. Nurse competence be-
tween three generational nurse cohorts: A cross-sectional study.
Int J Nurs Pract. 2015; 21(4): 350–8. PMid:24689751 https:
//doi.org/10.1111/ijn.12297

[62] Hamström N, Kankkunen P, Suominen T, et al. Short hospital stays
and new demands for nurse competencies. Int J Nurs Pract. 2012;
18(5): 501–8. PMid:23009380 https://doi.org/10.1111/j.14
40-172X.2012.02055.x

[63] Iacorossi L, Gambalunga F, Di Muzio M, et al. Role and skills of the
oncology nurse: an observational study. Ann Ig. 2020; 32(1): 27–37.

[64] Numminen O, Leino-Kilpi H, Isoaho H, et al. Development of
nurses’ professional competence early in their career: A longitudinal
study. J Contin Educ Nurs. 2017; 48(1): 29–39. PMid:28099676
https://doi.org/10.3928/00220124-20170110-08

[65] Numminen O, Meretoja R, Isoaho H, et al. Professional compe-
tence of practising nurses. J Clin Nurs. 2013; 22(9-10): 1411–23.
PMid:23574296 https://doi.org/10.1111/j.1365-2702.20
12.04334.x

[66] Salonen AH, Kaunonen M, Meretoja R, et al. Competence profiles
of recently registered nurses working in intensive and emergency
settings. J Nurs Manag. 2007; 15(8): 792–800. PMid:17944604
https://doi.org/10.1111/j.1365-2934.2007.00768.x

[67] Kim YH, Kwon H, Lee J, et al. Why Do People Overestimate or
Underestimate Their Abilities? A Cross-Culturally Valid Model
of Cognitive and Motivational Processes in Self-Assessment Bi-
ases. Journal of Cross-Cultural Psychology. 2016; 47(9): 1201–16.
https://doi.org/10.1177/0022022116661243

[68] Davis DA, Mazmanian PE, Fordis M, et al. Accuracy of physician
self-assessment compared with observed measures of competence: a
systematic review. JAMA. 2006; 296(9): 1094–102. PMid:16954489
https://doi.org/10.1001/jama.296.9.1094

[69] Tippelt R, Kadera S. Im Fokus: Potenziale von Large-Scale As-
sessments und Längsschnittstudien zur Kompetenzentwicklung. Im
Fokus: Potenziale von Large-Scale Assessments und Längsschnittstu-
dien zur Kompetenzentwicklung. 2014.

[70] Darmann-Finck I, Reuschenbach B. Entwicklungsstand der Kom-
petenzmessung im Berufsfeld Pflege [Current state of competence
assessment in nursing]. Z Evid Fortbild Qual Gesundhwes. 2013;
107(1): 23–9. ger. PMid:23415340 https://doi.org/10.1016/
j.zefq.2012.11.020

[71] Istomina N, Suominen T, Razbadauskas A, et al. Competence of
nurses and factors associated with it. Medicina (Kaunas). 2011; 47(4):
230-7. https://doi.org/10.3390/medicina47040033

[72] Dreier A, Homeyer S, Oppermann RF, et al. Akademische Pflegeaus-
bildung in Deutschland: Ergebnisse zur pflegefachlichen Weiter-
entwicklung aus der Care-N Study M-V [Academic training of
nursing professionals in Germany: further development of nurs-
ing expertise - results of the Care-N Study M-V]. Z Evid Fortbild
Qual Gesundhwes. 2016; 115-11663–70. PMid:27837961 https:
//doi.org/10.1016/j.zefq.2016.03.003

[73] Österreichisches Bundesinstitut für Gesundheitswesen ÖBIG. Of-
fenes Curriculum für die Ausbildung in Allgemeiner Gesundheitsund
Krankenpflege. Wien: ÖBIG; 2003.

[74] James Dean Brown. Choosing the Right Type of Rotation in PCA
and EFA. JALT [Internet]. 2009; 13(3): 20–5.

[75] Tabak ER, Mullen PD, Simons-Morton DG, et al. Definition and
yield of inclusion criteria for a meta-analysis of patient education
studies in clinical preventive services. Eval Health Prof. 1991; 14(4):
388–411. PMid:10120958 https://doi.org/10.1177/016327
879101400402

[76] Pueyo-Garrigues M, Pardavila-Belio MI, Canga-Armayor A, et al.
NURSES’ knowledge, skills and personal attributes for provid-
ing competent health education practice, and its influencing fac-
tors: A cross-sectional study. Nurse Educ Pract. 2022; 58103277.
PMid:34929565 https://doi.org/10.1016/j.nepr.2021.10
3277

[77] Livne Y, Peterfreund I, Sheps J. Barriers to patient education and
their relationship to nurses’ perceptions of patient education climate.
CNS. 2017; 5(4): 65. https://doi.org/10.5430/cns.v5n4p65

[78] BGBl. II Nr. 200/2008.: Verordnung der Bundesministerin
für Gesundheit, Familie und Jugend über Fachhochschul-
Bachelorstudiengänge für die Ausbildung in der allgemeinen
Gesundheitsund Krankenpflege [cited 2020 Nov 15]. Available
from: https://www.ris.bka.gv.at/GeltendeFassung.wxe?
Abfrage=Bundesnormen&Gesetzesnummer=20005853

[79] Nibbelink CW, Brewer BB. Decision-making in nursing practice:
An integrative literature review. J Clin Nurs. 2018; 27(5-6): 917–28.
PMid:29098746 https://doi.org/10.1111/jocn.14151

[80] Österreichische Agentur für Gesundheit und Ernährungssicherheit
GmbH. AGES Dashboard COVID19: Epidemiologische Kurve Öster-
reich [Internet]. 2022 [updated 2022 Jan 18; cited 2022 May 2].
Available from: https://covid19-dashboard.ages.at

[81] Zhang M, Zhang P, Liu Y, et al. Influence of perceived stress and
workload on work engagement in front-line nurses during COVID-19
pandemic. J Clin Nurs. 2021; 30(11-12): 1584–95. PMid:33590524
https://doi.org/10.1111/jocn.15707

[82] Yousaf Z, Nassani AA, Haffar M. Destructive Role of COVID-19
Fear on Nurses Performance: Mediating Role of Stress. Nurs Rep.
2021; 11(4): 955–64. PMid:34968281 https://doi.org/10.339
0/nursrep11040087

[83] Halcomb E, McInnes S, Williams A, et al. The Experiences of Pri-
mary Healthcare Nurses During the COVID-19 Pandemic in Aus-
tralia. J Nurs Scholarsh. 2020; 52(5): 553–63. PMid:32735758
https://doi.org/10.1111/jnu.12589

Published by Sciedu Press 51

https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1111/scs.12164
https://doi.org/10.1111/scs.12164
https://doi.org/10.1111/ijn.12297
https://doi.org/10.1111/ijn.12297
https://doi.org/10.1111/j.1440-172X.2012.02055.x
https://doi.org/10.1111/j.1440-172X.2012.02055.x
https://doi.org/10.3928/00220124-20170110-08
https://doi.org/10.1111/j.1365-2702.2012.04334.x
https://doi.org/10.1111/j.1365-2702.2012.04334.x
https://doi.org/10.1111/j.1365-2934.2007.00768.x
https://doi.org/10.1177/0022022116661243
https://doi.org/10.1001/jama.296.9.1094
https://doi.org/10.1016/j.zefq.2012.11.020
https://doi.org/10.1016/j.zefq.2012.11.020
https://doi.org/10.3390/medicina47040033 
https://doi.org/10.1016/j.zefq.2016.03.003
https://doi.org/10.1016/j.zefq.2016.03.003
https://doi.org/10.1177/016327879101400402
https://doi.org/10.1177/016327879101400402
https://doi.org/10.1016/j.nepr.2021.103277
https://doi.org/10.1016/j.nepr.2021.103277
https://doi.org/10.5430/cns.v5n4p65 
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20005853
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20005853
https://doi.org/10.1111/jocn.14151
https://covid19-dashboard.ages.at
https://doi.org/10.1111/jocn.15707
https://doi.org/10.3390/nursrep11040087
https://doi.org/10.3390/nursrep11040087
https://doi.org/10.1111/jnu.12589

	Background
	Methods
	Study design
	Sampling
	Instrument
	Data collection
	Data analysis
	Descriptive data
	Estimating construct validity
	Estimating reliability

	Ethical considerations

	Results
	Description of the sample
	Construct validity
	Reliability

	Discussion
	Conclusions

