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Abstract

Background: Novice nurses need to be better prepared to provide care in acute situations. There is currently no
validated scale specifically measuring nurses’ perception of their ability to provide care in acute situations. The aim
of this study was to develop and examine the psychometric properties of a scale that measures novice nurses self-
reported perception of ability to provide care in acute situations.

Method: Development and test of the psychometric properties of the Perception to Care in Acute Situations
(PCAS) scale. Items were generated from interviews with novice nurses (n = 17) and validated using opinions of an
expert panel and cognitive interviews with the target group.
Two hundred nine novice nurses tested the final scale. Exploratory factor analysis (EFA) was used to test construct
validity, item reduction and underlying dimensions between the measured variables and the latent construct.

Result: The PCAS scale contains 17 items grouped into three factors. EFA demonstrated a clean three factor logic
construct solution with no cross-loadings, high correlation for the total scale in both Cronbach’s alfa 0.90 and
ordinal alpha 0.92.

Conclusions: The PCAS scale has proven to have acceptable validity. The factors,” confidence in provision of care”,
“communication” and “patient perspective” are likely to be important aspects of providing care in acute situations.
Additional testing of the PCAS is needed to conclude if it is sensitive enough to evaluate interventions aimed at
improving novice nurses competence and suitable as a guide for reflection for novice nurses.
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Background
Novice nurses typically receive a comprehensive theoret-
ical education but there are indications in Western cul-
ture that they are poorly prepared for practical clinical
work [1]. A growing number of interventions have been
suggested and implemented to address this alleged lack
of work preparedness. These include simulation training
in nursing education [2, 3], internship/residency pro-
grams, standardized nurse orientation, simulation-based
graduate programs and mentorship/preceptorship for

new nurses [4]. Gradate nurses entering practice today
encounter a health care system characterized by work-
force shortages, economic restrictions, complex organi-
zations and increasing patient acuity. In addition, the
body of knowledge is increasing exponentially along with
development of new technologies that can influence
practice [5]. This raises debate as to whether it is realis-
tic to assume that novice nurses have the ability to work
independent when entering the profession [6].
Benner [7] has described the difference between expe-

rienced nurses and novice nurses in complex nursing
practice. She suggests that in the acquisition and devel-
opment of skills nurses pass through five levels of profi-
ciency which reflect changes in two general aspects of
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skill performance; the use of concrete experience (not
mere passage of time) rather than abstract principles
and a change in the perception and understanding of de-
manding situations. These changes mean that nurses see
situations as less of a compilation of equally relevant
parts and more as a complete whole in which only cer-
tain parts are relevant.
Acute care situations represent a particular situation

in which novice nurses feel unprepared and experience a
sense of overwhelming responsibility [8]. Despite being
novice or experienced, the nurse is expected to respond
as frequently and competent in acute situations so as to
prevent adverse events and improve patient outcome [9]
. The concept ‘acute’ is somewhat unclear even if it is
commonly used in both clinical and theoretical contexts.
The semantic definition of ‘acute’ is sharp and intense.
Synonyms also suggest something that is temporal, rapid
or swift [10]. In a study describing the acute situation as
a phenomenon from the perspective of novice nurses,
acute situations have been considered to include signifi-
cantly more than just the state of a clinically deteriorat-
ing patient. Acute situations involve situations where
something happens suddenly, time is insufficient, one’s
own competence is perceived as inadequate, responsibil-
ity is overwhelming, organizational deficiencies become
apparent and when there are challenges in interpersonal
relations [11]. A number of issues have been identified
which influence novice nurses’ ability to provide care in
acute situations. Studies have indicated that personal ex-
perience of managing acute situations [9, 12, 13] and
educational programs that integrate theory and practice
[13, 14] are considered by nurses themselves to be key
facilitators. Studies also suggests that simulation can
promote the ability to care in acute situations [13, 15,
16].
Outcomes of interventions aimed at improving nurses’

ability to provide care are typically evaluated using self-
report measures [2–4]. There are a variety of self-report
measurement scales that have been developed to evalu-
ate nurses’ competence and ability in different areas of
nursing. Measures of competence are often developed
from national goals or guidelines [17, 18] or on the basis
of theoretical framework [19]. Other measures focus on
specific skills considered essential in nursing [20, 21].
As described earlier, initiatives have been undertaken

to better prepare novice nurses for practice and specific-
ally for managing acute situations. To the authors’
knowledge however, there is currently no measurement
scale constructed with the goal of evaluating novice
nurses’ perceptions of their ability to care in situations
which they themselves would describe as acute. Such a
scale would facilitate evaluation of educational interven-
tions and serve as a guide for novice nurses to reflect on
areas they feel are problematic. The aim of this study

was to develop and examine the psychometric properties
off a scale that measures novice nurses self-reported per-
ception of their ability to care in acute situations.

Methods
Scale development
The construct to be measured by the Perception to Care
in Acute Situations (PCAS) scale is, novice nurses’ per-
ceived ability to care in acute situations. For the purpose
of development, a novice nurse was defined as an indi-
vidual who has worked in the profession for less than 1
year. The demarcation of less than 1 year of working ex-
perience was based upon Benner’s novice to expert the-
ory [7].
The term ‘ability’ was considered to reflect perceived

performance on a variety of tasks, described in the spe-
cific items within the scale and considered as a require-
ment of nurses who provide care in acute situations.
Care was defined as actions taken by the nurse with the
aim of improving health and reducing suffering [22].
Acute situations were considered as those perceived by
novice nurses themselves as being acute. This could in-
clude situations in which something happens suddenly
and the care situation changes or the perception that
there is insufficient time in relation to the tasks that
must be performed. A common example of an acute
situation would be when the patient suffers from a sud-
den illness [11].

Item generation
An inductive approach was used to generate potential
items for the PCAS scale [23, 24]. Items were based
upon interviews (n = 17) conducted in two previously
published studies with novice nurses. These studies in-
vestigated participants’ perception of acute situations
and identified factors which are considered necessary in
developing the ability to care in acute situations [11, 13].
The initial pool of items for the PCAS scale (n = 40)

was generated by the first author and later discussed
within the research team. Use of a team to develop items
took advantage of that people articulate similar ideas in
diverse ways [25]. During discussions with the research
team, several items were deleted, rewritten and added.
When consensus was reached, the total number of items
was 45. Eleven of these were background questions while
the remaining 34 items addressed ability to care in acute
situations. These 34 items were subsequently assessed
for content validity.

Content validity
Content validity of items was assessed by a group of ex-
perts and by a group representing the target population
(novice nurses). The expert panel was contacted by the
first author via e-mail and comprised of four individuals
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who were recruited on the basis that they had well docu-
mented clinical experience and/or research experience
on the topic [26]. Experts were all registered nurses and
had knowledge of acute care and nursing education.
They varied in sex, age, type of clinical experience and
clinical specialization. The panel consisted of a nursing
program director with a doctoral degree from a univer-
sity in Sweden, a lecturer in nursing with responsibility
for a course in acute care assessment, a senior lecturer
with doctoral degree specializing in emergency care and
an experienced registered nurse employed within a med-
ical ward and responsible for introducing novice nurses
to the ward. The panel of experts were requested to in-
dependently comment on the relevance of specific items
and the structure of the scale. They were asked to e-mail
their responses to the first author.
The group of novice nurses representing the target

population were recruited by the first and second au-
thors on the basis that they worked in somatic care in
different regions of Sweden. They comprised of one man
working in an accident and emergency ward and one
woman working on a medical acute care ward. For these
individuals cognitive interviewing was used as a measure
of content validity [23]. We used a combination of
thinking-aloud (were subjects are instructed to “think
aloud” when answering the questions) and probing (were
the interviewer asks for information relevant to the
question or answer given) [27]. The first interview was
based upon the first draft of the scale while the second
was based upon the revised version.
After receiving feedback from the expert group and

following the cognitive interviews, items were revised for
increased clarity and face validity. When modifications
had been made, a second cognitive interview was per-
formed with one novice nurse. The research team then
met to discuss each item and reach consensus about the
final items to include in the scale. Consensus was
reached on 33 items. All 33 required a response on a
four-point Likert scale. An even 4-point scale was
chosen so as to force respondents to clearly express their
perceived ability to care in acute situations [24]. The re-
sponse categories ranged from strongly disagree to
strongly agree and very poor to very good.
All items were entered into a web-based survey pro-

gram (Sunet Survey, version 4.3.9.5, Artisan Global
Media, Sweden) and a link to the questionnaire was gen-
erated to allow for anonymous login.

Psychometric testing
Sample selection and recruitment
A sample of novice nurses were recruited to participate
in psychometric testing of the scale. The sample in-
cluded novice registered nurses who had been working
for less than a year in a somatic ward at a hospital in

Sweden. Nurses were recruited by contacting representa-
tives from county and university hospitals within each of
the 21 healthcare regions of Sweden. Representatives
were requested to distribute an e-mail invitation to staff
who met the inclusion criteria. The invitation included
details of the study, information that participation was
anonymous and voluntary, contact information for the
researchers and a link to the web-based questionnaire.
Participants were encouraged to share the link with
other novice nurses who met the inclusion criteria for
this study. There is no consensus among experts on how
large of a sample is needed to test scales. Recommenda-
tions are however available regarding subject (respond-
ent) to item ratios and total sample size [25]. The
sample size was subsequently determined using the rec-
ommended minimum subject/item ratio of > 5:1 [28] or
at least 200 respondents [23].

Data analysis
Descriptive and frequency statistics were used to analyze
missing data, errors, demographics, frequency of en-
dorsements and discrimination within items.
Exploratory factor analysis (EFA) was used to test the

construct validity of the scale [29]. Given the ordinal na-
ture of the data, factorability was investigated by asses-
sing polychoric correlation [30]. Factorability was
assumed if item total correlations >.30 [24], Kaiser-
Meyer-Olkin (KMO) > 0.6 and Bartlett’s test of spher-
icity [28].
Construct validity, item reduction and underlying di-

mensions between the measured variables and the latent
construct were assessed using EFA [29] with ordinary
least squares [31]. As we expected some correlation be-
tween factors, oblique rotation was used [32].
The number of factors to retain in the model was de-

termined using a scree plot, parallel analysis, Eigenvalue
> 1 and Velicer MAP. At least three items were required
within each factor [32].
Items were deleted if there were factor loadings <.32,

[29, 32] or cross-loading (i.e. discrimination between
factors) < .20.
Internal consistency was evaluated using polychoric

corrected item - total correlations and ordinal alpha [23,
33]. For comparative purposes we also present Cron-
bach’s alpha ≥.70 [23]. All statistical analysis was per-
formed in R statistical software 3.5.3 [34] with Psych
package 1.8.12 [35]. and the R-studio interface version
1.2.1335.

Ethical considerations
This study did not involve patients, relatives or sensitive
personal information. As such the study did not fall
within the boundaries of the Ethical Review Act 2003:
460 [36], which regulates all types of research involving
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humans in Sweden and was not required to be submit-
ted for ethical approval, locally or nationally. The re-
search was however conducted in accordance with the
requirements of the Declaration of Helsinki [37]. This
has been done by ensuring that participation in the
study was anonymous and ensuring that it was not pos-
sible for anyone in the research team to identify any of
the nurses responding to the survey. Consent to partici-
pate was assumed if nurses chose to complete the web-
based questionnaire.

Results
Representatives from 14 of the 21 healthcare regions in
Sweden agreed to contact staff meeting the inclusion cri-
teria. The sample represented 33 hospitals (both county
and university hospitals) and a total of 227 participants
completed the survey. No missing data was recorded as
the electronic questionnaire could not be submitted if
there was any missing data. Seventeen participants were
excluded as they did not fulfil the inclusion criteria of
having worked less than 1 year within somatic care. One
additional participant was excluded as they did not indi-
cate how many months they had been working after
graduation. Demographic descriptions of the remaining
209 respondents are presented in Table 1, (Fig. 1)
Frequency of endorsement of respondent categories as

a measure of item discrimination (i.e. variation in re-
spondents) showed 9 problematic items with zero en-
dorsement in the first response category. These types of
items do not improve psychometric properties [24] and

were subsequently put aside but not discarded due to
their theoretical importance [38]. To see the all 33 items,
please refer to the supplementary table with item data
description.
Correlations for the remaining set of 24 items was

≥0.40–0.73. Kaiser-Meyer-Olkin (KMO) test for sam-
pling adequacy was >.91 and Bartlett’s test of sphericity
was significant, K-squared = 129.06, df = 23, p = < 0.001.
The scree plot for the 24 items indicated a four-factor
solution while parallel analysis of polychoric correlations
suggested a three-factor solution. Eigenvalue >1 indi-
cated a four-factor solution and the Velicer MAP
achieved a minimum of 0.02 with 3 factors.
We subsequently tested a four-factor solution. For

every item deleted, in accordance to the pre-established
criteria; factor loadings <.32, or cross-loading (i.e. dis-
crimination between factors) < .20. a new EFA was run
and the factor loading matrix was analyzed. This was
done to ensure that item deletion did not change the
factor structure, cross-loadings or factor loadings [28].
After deletion of numerous items, it was apparent that

the four-factor solution did not fulfil the pre-established
requirement of three items in each factor solution.
A three-factor model was then attempted based on the

parallel analysis and Velicer MAP which had indicated
three factors. The same factor model approach and pre-
determined rules as the four-factor model were used.
This model resulted in a 16-item solution that was
judged as clear and comprehensible and fulfilled all
criteria.
Given that the 9 items removed during the initial ana-

lysis of response frequencies were considered to be the-
oretically important, an attempt was made to further
analyze them in the same way as the other items. Results
from the scree plot and a parallel analysis on these items
indicated that a three-factor solution would be most ap-
propriate. Therefore, we conducted an EFA with ordin-
ary least square and oblique rotation, direct oblimin
displaying the three-factor solution on the 9 items. The
items with the strongest loading for each of the three
factors were then added to the 16-item scale resulting in
a total of 19 items.
An EFA on the 19-items resulted in a cross-loading

and deletion of two items, in accordance to the pre-
established criteria. Additional re-run of the EFA dis-
played a good three factor fit that was judged as theoret-
ically sound, clear, comprehensible and fulfilling all
criteria. The pattern matrix is presented in Table 2. Fac-
tors were named, 1/” confidence in provision of care”
[10 items], 2/ “communication” [4 items] and 3/ “patient
perspective” [3 items] including a total of 17 items.
Ordinal alpha was calculated for each item to deter-

mine the relative effects on the scale as a whole and the
consequence of removing an item on each factor.

Table 1 Respondents demographics

Variable Value

Participants 209

Gender, n (%)

Female 175 (83,7)

Male 33 (15,8)

Other/Don’t want to say 1 (0,5)

Median age (range) 26 (22–54)

Median months working experience (range) 6 (1–12)

Universitiesa, n 27

Experience of acute situations since graduation, n (%)

Little 161 (77)

Much 48 (23)

Hospitals, n 33

Workplace

Accident and emergency dep, n (%) 25 (12)

Medical, n (%) 75 (36)

Surgical, Orthopaedic, n (%) 63 (30)

Other/combination, n (%) 46 (22)
aUniversities nurses graduated from
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Ordinal alpha values did not necessitate deletion of any
items. Inter item correlations were then investigated be-
tween factors and finally the item total correlations for
the whole scale, presented in Table 3.

Discussion
This study aimed to develop and examine the psycho-
metric properties of a scale that measures novice nurses
self-reported perception of their ability to provide care
in acute situations. Such a scale could be considered as a
useful tool to evaluate the relative effects of initiatives
designed to better prepare novice nurses for acute situa-
tions and fulfils a need expressed by several authors who
have called for new educational initiatives to better pre-
pare nurses for clinical work [9, 12, 15, 39].

The PCAS scale contains 17 items grouped into three
factors. The three factors, EFA modeling -” confidence
in provision of care” [10 items], 2/ “communication” [4
items] and 3/ “patient perspective” [3 items] are consid-
ered relevant to provision of care in acute situations and
have been highlighted in previous literature. Porter et al.
[40] and Smith et al. [41] have suggested that self-
confidence is a key component for clinical performance
while improvement in self-confidence for nurses has
been suggested as necessary to ensure appropriate care
[42]. Effective communication has been indicated by
Robertson-Preidler [43] as critical in identifying patient
specific needs and risks as well as enabling shared deci-
sion making which is important for providing appropri-
ate care. Finally, maintaining a patient perspective is
considered a basis of caring science [44].

Fig. 1 Flow chart of the PCAS development process
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Item reduction for the PCAS scale was performed
using EFA. This method is typically applied in the early
stage of scale development as a means of generating hy-
potheses about underlying processes and consolidating
data [29]. There is however, little consensus in the litera-
ture regarding decision rules when performing EFA [32].
Our choices are subsequently the result of iterative dis-
cussions within the research team with the aim of devel-
oping a valid scale that measures novice nurses self-
reported perception of ability to care in acute situations.
Validity of the scale was evaluated using cognitive

interviewing of novice nurses. Use of the target group
to evaluate the scale was important as nobody is
more expert in this area than novice nurses them-
selves [27]. An expert panel of four individuals was
also recruited to evaluate content validity of the
items. The fact that these experts were independent
from the research team is considered a strength of
the study [23]. The number of individuals in the ex-
pert group is consistent with recommendations [24].
The decision to use a four-point response option to
avoid “fence sitting” and force a choice was discussed
carefully within the research team and was tested

without issue in the cognitive interviews. Given the
aim of the scale was to measure self-reported percep-
tion of the ability to care and to facilitate the possi-
bility of reflection and discussion over areas in need
of improvement, it was considered important that re-
spondents take a stand. One has either the ability to
perform or solve a task or not. Indifference was not
considered to be a viable option.
Ordinal alpha and Cronbach’s alpha were used to

evaluate reliability. While ordinal alpha was considered
most appropriate, due to the ordinal nature of the scale,
we chose to also report Cronbach’s alpha to allow for
comparison with other scales which frequently report
this statistic. Both alpha levels were over 0.9. It is com-
monly accepted that Alpha levels should be at least 0.8
for basic research and 0.9 for clinical instruments [24]. It
is important to clarify that ordinal alpha is conceptually
equivalent to Cronbach’s alpha though it is performed
on polychoric correlations [33].
The PCAS scale is considered to be valid but further

investigation is necessary before the scale can be fully
implemented. A necessary step will be to trial the scale
in clinical practice (i.e. evaluation of interventions and as

Table 2 Pattern matrix of loadings score with oblique (oblimin) rotation (N = 209)

Item Factor 1 Factor 2 Factor 3

1. I worry about providing care in acute situations 0.75 0.02 −0.11

2. I trust my ability to provide care in acute situations 0.74 0.01 −0.07

3. I have sufficient knowledge to provide care in acute situations 0.62 0.05 0.03

4. I estimate my general ability to provide care in acute situations 0.73 0.00 0.02

5. I estimate my ability to manage the demands that I place upon myself in acute situations 0.80 0.09 0.07

6. I estimate my ability to manage demands from my colleagues in acute situations 0.68 −0.04 −0.04

7. I estimate my ability to independently determine necessary actions in acute situations 0.62 0.12 0.07

8. I estimate my ability to independently prioritise between actions in acute situations 0.57 0.14 0.02

12. I estimate my ability to independently lead bedside care in acute situations 0.55 0.15 0.09

16. I estimate my ability to understand the individual patient’s medical needs in acute situations 0.46 0.09 0.18

9. I estimate my ability to take instructions over the telephone in acute situations −0.06 0.94 0.01

10. I estimate my ability to carry out instructions that I have received over the phone in acute situations 0.04 0.83 −0.04

11. I estimate my ability to receive instructions from an attending doctor in acute situations 0.17 0.65 0.02

13. I estimate my ability to report a patient’s condition to a nurse in an acute situation 0.23 0.49 0.18

14. I estimate my ability to make patients participate in acute situations −0.10 0.04 0.84

15. I estimate my ability to understand the individual patient’s care needs in acute situations 0.13 −0.08 0.83

17. I estimate my ability to provide information adapted to the needs of the individual in acute situations 0.02 0.23 0.55

Ordinal alpha: Total scale 0.92 0.90 0.88 0.81

Cronbach alpha: Total scale 0.90 0.89 0.86 0.77

Correlation table for factors: Factor 1 Factor 2 Factor3

Factor 1 1.00 0.56 0.38

Factor 2 0.56 1.00 0.42

Factor 3 0.38 0.42 1.00

Bold numbers distinguish between factor items
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a guide for reflection), test stability of the factors and es-
tablish cut off scores.
As discussed earlier the term ‘acute situations’ is an

ambiguous concept [10] and not related to a specific
care situation or medical condition [11]. It is also im-
portant to recognize that novice nurses can be grouped
into different levels of proficiency reflecting their relative
experience of providing care in acute situations [7]. We
suggest that the PCAS scale could be used to classify
novice nurses according to their level of perceived profi-
ciency. This has implications for design of educational
initiatives such as simulation-based training which can
be customized to the individual nurses’ level of profi-
ciency as well as in relation to those areas perceived as
problematic by the novice nurse. Such a simulation
would support Benner’s [7] Novice to Expert theory by
giving the nurses experience of acute situations and the
opportunity to self-reflect over performance and the in-
fluences of their decision making.
The authors acknowledge several limitations in the de-

velopment and testing of the PCAS scale. Despite our
best attempts, the number of participants is in the lower
range of recommendations for this type of study [23].
One reason for this is that not all regions in Sweden
chose to participate in this study. Regional representa-
tives indicated that participation was limited by

workload and organizational issues. There were however
also regions that did not respond to our enquiry. The
number of novice nurses who actually received informa-
tion about the study is not known as not all hospitals re-
ported the number of nurses invited to participate. It
should be recognized that sample size for scale develop-
ment is restricted by the resources available [23]. This
might force a sample size that is adequate but not ideal
[28] and it is acknowledged that the model would be less
stable because of this.
Another limitation is that the web-based scale required

participants to submit their responses by pressing a send
button. If the participant did not press this button, no
answers was recorded. In the material we have seen that
over 90 respondents started the survey but did not sub-
mitted it. Reasons for this can only be speculated as data
collection was anonymous.
In conclusion, the PCAS scale has proven to have ac-

ceptable validity. The factors,” confidence in provision of
care”, “communication” and “patient perspective” sup-
port previous literature which highlight these areas as
important aspects of providing care in acute situations.
Additional testing of the PCAS is needed to conclude if
it is sensitive enough to evaluate interventions aimed at
improving novice nurses competence and suitable as a
guide for reflection for novice nurses. The PCAS scale

Table 3 Item correlations in factors

Items Corrected item correlation

Factor Scale

Factor 1 “Confidence in provision of care”

1. I worry about providing care in acute situations 0.71 0.64

2. I trust my ability to provide care in acute situations 0.70 0.64

3. I have sufficient knowledge to provide care in acute situations 0.67 0.64

4. I estimate my general ability to provide care in acute situations 0.73 0.69

5. I estimate my ability to manage the demands that I place upon myself in acute situations 0.77 0.71

6. I estimate my ability to manage demands from my colleagues in acute situations 0.63 0.57

7. I estimate my ability to independently determine necessary actions in acute situations 0.72 0.70

8. I estimate my ability to independently prioritise between actions in acute situations 0.68 0.65

12. I estimate my ability to independently lead bedside care in acute situations 0.69 0.69

16. I estimate my ability to understand the individual patient’s medical needs in acute situations 0.60 0.61

Factor 2 “Communication”

9. I estimate my ability to take instructions over the telephone in acute situations 0.88 0.69

10. I estimate my ability to carry out instructions that I have received over the phone in acute situations 0.82 0.67

11. I estimate my ability to receive instructions from an attending doctor in acute situations 0.77 0.68

13. I estimate my ability to report a patient’s condition to a nurse in an acute situation 0.70 0.71

Factor 3 “Patient perspective”

14. I estimate my ability to make patients participate in acute situations 0.79 0.45

15. I estimate my ability to understand the individual patient’s care needs in acute situations 0.77 0.56

17. I estimate my ability to provide information adapted to the needs of the individual in acute situations 0.64 0.55

Sterner et al. BMC Nursing           (2020) 19:13 Page 7 of 9



has potential for use in evaluating training interventions
for novice nurses and as a basis for discussion and re-
flection regarding areas in which novice nurses require
additional support and training.

Conclusions
The PCAS scale has proven to have acceptable validity.
The factors,” confidence in provision of care”, “commu-
nication” and “patient perspective” are likely to be im-
portant aspects of providing care in acute situations.
Additional testing of the PCAS is needed to conclude if
it is sensitive enough to evaluate interventions aimed at
improving novice nurses competence and suitable as a
guide for reflection for novice nurses.
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