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ARTICLE INFO ABSTRACT

Keywords: Background: The Swedish ambulance service has undergone major changes in recent decades due to advance-
Ambulance service ments being made in medical and technical resources, professional competence, and patient care. Registered and
ANC scale specialist nurses share the same role, accountabilities, and responsibilities in the ambulance service, and their
Nurses

professional competence has not yet been evaluated.

Objectives: The aim of the study was to investigate and compare self-reported professional competence among
nurses working in the ambulance service and to explore associations between potentially predictive background
factors and self-reported professional competence.

Method: A cross-sectional study with a digital questionnaire was used for collecting data from 34 registered
nurses and 71 specialist nurses. The Ambulance Nurse Competence Scale and the Research Utilization
Questionnaire were used for data collection.

Results: Significant differences were found among the nursing categories in terms of age, gender, education, and
work experience. Prehospital emergency nurses reported the highest professional competence. Nurses with a
master's degree did not report significantly higher professional competence than nurses with a bachelor's degree.
Conclusions: The findings indicated that there are differences in the professional competence of registered nurses
and specialist nurses. Length of work experience in the ambulance service is an important factor associated with
higher professional competence.

Professional competence
Research utilization

1. Introduction

In recent decades, the Swedish ambulance service has undergone
major changes and developments regarding care that can be provided at
the scene, during transportation, and to patients with time-critical
conditions[1]. These developments also require the adaptation of
competence in the ambulance service. For almost two decades, the
Swedish ambulance service has employed prehospital emergency
nurses (PENs) who have passed a one-year postgraduate programme to
become specialist nurses in prehospital care. Among other things, the
PEN training programme includes aspects of clinical reasoning, critical
thinking, decision making, and evidence-based practice, as well as the
completion of a master’s thesis. The Swedish National Association of
Ambulance Nurses and the Swedish Society of Nursing [2] advocate
that PENs’ competence is the most relevant for the ambulance service,
however, nurses with other specialisations (SNs) and registered nurses
without a specialisation (RNs) are also employed in ambulance service
positions. Studies have shown that higher competence among nurses is
associated with improved quality of care[3,4]. However, there is a
shortage of studies describing and comparing professional competence
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among the different categories of nurses working in the Swedish am-
bulance service. It is of importance to know more about nurses’ pro-
fessional competence as further advancements in the ambulance service
include adjusting appropriate competence to advanced roles and func-
tions.

2. Background

Registered Nurses (RNs) have completed a general nursing program
and are authorized by national regulatory authorities to engage in the
general scope of nursing practice[5]. The content, duration, and level of
nursing education can vary between countries. In Sweden, RNs must
complete a three-year nursing programme resulting in a bachelor’s
degree.

The role and scope of practice of specialist nurses (SNs) is not easily
defined[6]due to differing educational programmes throughout the
world[7]. The International Council of Nurses (ICN) defines the “nurse
specialist” as nurses prepared beyond the level of general RNs who are
authorized to practice as specialists with advanced expertise in a spe-
cific branch of the nursing field[5]. SNs and advanced nursing roles
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1755-599X/ © 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/BY/4.0/).


http://www.sciencedirect.com/science/journal/1755599X
https://www.elsevier.com/locate/aaen
https://doi.org/10.1016/j.ienj.2020.100896
https://doi.org/10.1016/j.ienj.2020.100896
mailto:jorgjans@kau.se
https://doi.org/10.1016/j.ienj.2020.100896
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ienj.2020.100896&domain=pdf

J. Jansson, et al.

International Emergency Nursing 52 (2020) 100896

Table 1
Background data of registered nurses and specialist nurses in prehospital care.
Characteristics Total RNs SNs PENs
n = 105 n = 34 n = 27 n = 44 p
Age, mean (SD) 43,4 (9.29) 38,9 (9.29) 48,2 (7.78) 43.8 (8,70) 0.00
Gender n (%)
Women 40 (38.1) 17 (51.5) 12 (44.4) 11 (25) 0.05
Men 64 (61.0) 16 (48.5) 15 (55.6) 33 (75)
Academical degree n (%)
Bachelor and under 49 (46,7) 33(100) 9 (40.9) 7 (16.3) 0.00
Master (one year) and above 49 (46,7) 0 (50) 13 (59.1) 36 (83.7)
Experience, mean (SD)
Years as Registered Nurse 12.86 (7.40) 8.65 (6.69) 18.33 (6.69) 12.75 (5.89) 0.00
Years in ambulance service 8.15 (6.75) 4.30 (5.15) 11.44 (8.56) 9.10 (5.11) 0.00
Research Utilization mean (SD)
Attitudes towards research 3.67 (0.63) 3.49 (0.69) 3.64 (0.62) 3.82 (0.57) 0.79
Availability and support to implement research 3.23 (0.54) 3.14 (0.45) 3.34 (0.53) 3.25 (0.61) 0.38
findings
Research use in daily practice 3.19 (0.77) 3.10 (0.62) 3.14 (0.88) 3.29 (0.81) 0.54
Estimation of ambulance assignments, last year in %, mean (SD)
Emergency assignments 23 (14.38) 24 (16.19) 28 (17.14) 20 (9.91) 0.09
Non-emergency assignments 51 (13.93) 50 (14.28) 47 (13.04) 54 (14.00) 0.20
Not ambulance assignments 26 (13.03) 26 (12.88) 25 (13.06) 26 (13.41) 0.96

RNs = Registered Nurses, SNs = Specialist Nurses (excluding PENs), and PENs = Prehospital Emergency Nurses.
Research Utilization Questionnaire response alternatives: strongly disagree (1), disagree (2), no opinion (3), agree (4) and strongly agree (5). P-values were measured

using Pearson’s Chi-Square and one-way ANOVA.

include aspects of clinical work, teaching, administration, research, and
consultations [8]. In the Swedish context, SNs are normally required to
complete at least a one-year specialist post-graduate nursing pro-
gramme. The Swedish ambulance services employ PENs as well as RNs
and various SNs, but distinct and pronounced differences in the scope of
practice or nursing roles is lacking.

Nurses’ professional competence as a concept has evolved over time.
Benner [9] defined nursing skills as an ability to perform nursing ac-
tions with desired results under varying clinical circumstances. Benner
also highlighted the importance of clinical experience for professional
competence development. Several studies have later defined profes-
sional competence to include cognitive, affective, and psychomotor
skills such as critical thinking and problem solving through the use of
theoretical knowledge, values, and attitudes [10-14]. A holistic per-
spective on nursing competence is now more or less accepted[15,16]. In
addition, today’s professional competence in nursing also involves de-
mands to provide evidence-based care[17,18], meaning that nurses use
their professional knowledge and clinical experience together with the
best available scientific evidence, to personalize the care provided to
different patients [19]. Evidence-based care is also described as an
approach for problem solving and an inherent motivation to use re-
search evidence for clinical decision-making. Stetler & Caramanica [20]
denote that the purpose of the evidence process can also be to under-
stand, validate, enhance, or change practice. The evidence process
therefore assumes that nurses continuously utilise research; that they
search, review, evaluate, and apply research results in practice.

The increased level of professional competence implies that ad-
vancements have been made in Swedish ambulance care. Although
Swedish universities have been educating PENs for almost 20 years and
the amount of SNs, including PENs, employed by the ambulance ser-
vices is greater than ever before, their professional competence has not
been evaluated. Therefore, the aim of this study was to investigate and
compare the self-reported professional competence of the various ca-
tegories of nurses working in the ambulance service, and to explore
associations between potential predictive background factors and self-
reported professional competence.

3. Methods
3.1. Design and setting

A cross-sectional study was conducted between January and March
2019, and included three ambulance organisations located in central
Sweden. The study included 33 ambulance stations with a total of 62
ground ambulances and nine single responders. In total, the organisa-
tions managed around 170 000 ambulance assignments a year.

3.2. Participants

All nurses (n = 500) working in the selected prehospital organisa-
tions were invited to participate. Emergency medical technicians were
excluded. A total of 105 nurses participated by responding to a digital
questionnaire, resulting in a response rate of 21%.

3.3. Data collection

Managers in the respective organisations assisted by supplying work
specific e-mail addresses for the nurses. A letter with information about
the study was sent to the nurses before they received the digital ques-
tionnaire. Before accessing the questionnaire, two mandatory questions
had to be answered to ensure that the nurses had read the information
and that they consented to participate. The digital questionnaire was
distributed using the program Survey and Report. Three reminders
were sent out during the study period.

3.4. Background characteristics

The respondents were asked for background data: age, gender,
education, academic degree, work experience as a registered nurse, and
work experience in the ambulance service. The respondents were also
asked to estimate the previous year’s distribution of ambulance calls
(Table 1).

3.5. The ambulance nurse competence (ANC) scale
The Ambulance Nurse Competence (ANC) Scale, developed by

Nilsson et al., [21], was used to measure competence. The scale consists
of 43 items and is derived from the competence requirements for
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Swedish prehospital emergency specialist nurses (Swedish Society of
Nursing and Swedish Society of Ambulance Nurses, 2012). The ANC
scale covers eight competence areas (CA): Nursing Care (8 items),
Value-based Nursing Care (5 items), Medical Technical Care (5 items),
Care Environments Emergency (4 items), Care Environments Serious
Events (8 items), Leadership Management (3 items), Leadership and
Supervision (4 items), and Research and Development (6 items). Self-
reported competence for each item is graded on a 7-point Likert scale
with response alternatives ranging from “to a very low degree” (1) to
“to a very high degree” (7). Mean scores were calculated for all eight
competence areas and transformed into a 1-100 scale, with a higher
score indicating a higher self-reported competence. The ANC Scale has
been systematically tested, with Cronbach’s alpha ranging from 0.71 to
0.88, with the exception of one competence area (Leadership) that was
rated 0.54. An explorative factor analysis showed that the factor solu-
tion explained 59.2% of the total variance[21]. In the current study,
internal consistency measured with Cronbach’s alpha was above 0.70
for all competence areas except Leadership Management (0.64) and
Leadership and Supervision (0.65).

3.6. Research utilization questionnaire

To measure nurses’ willingness to provide evidence-based care, the
Research Utilization Questionnaire (RUQ), developed by Champion &
Leach [22], was used. The questionnaire consists of 29 items[23]cov-
ering three index areas: Attitudes toward research (12 items), Avail-
ability and support to implement research findings (8 items), and Re-
search use in daily practice (9 items). The RUQ was developed for
nurses and has been used in several studies[23,24]. A 5-point Likert
scale (strongly disagree, partly disagree, no opinion, partly agree, and
strongly agree) are the given response alternatives. The RUQ includes
seven items with negative statements (items 1, 12, 13, 15, 16, 24, 29)
that were reversed prior to data analysis. The indexes were calculated
by adding the respondents’ scores and dividing the sum by the number
of items included in the respective index area. Higher scores indicate a
more positive attitude towards research and better availability and use
of research. Cronbach’s alpha values measured by Wallin et al. [23] and
Bostrom et al. [25] for the index areas were as follows: “Attitudes to-
wards research” 0.88 and 0.89, “Availability and support to implement
research findings” 0.75 and 0.51, and “Research use in daily practice”
0.84 and 0.88. In the current study, Cronbach’s alpha values were
measured for the three index areas respectively: 0.86, 0.60, and 0.89. In
this study, the RUQ indexes were used as background factors and as
potential predictive factors in the regression analysis.

3.7. Data analysis

Statistical analyses were performed by using SPSS for Windows,
version 25 (SPSS Inc., Chicago, IL, USA). The level of statistical sig-
nificance (p) was set at 0.05. Parametrical statistics were used as the
sum scores in the included instruments (competence areas and index),
were measured, and no presentation at item level was displayed.
Analysis was performed using chi-square, independent t-test, and one-
way ANOVA. The post-hoc Tukey test was used to measure significant
differences between more than two groups. Multiple linear regressions
were conducted using a general linear model to assess possible asso-
ciations between the level of Ambulance Nurse Competence, divided
between the eight competence areas (dependent variables), and uni-
variate significant predictive background factors.

The dichotomization of nurses’ ambulance service experience (<3
years - > 3 years) and academic degree (<Bachelor - = Master) were
based on practice in the Swedish ambulance service, development of
clinical experience, and the Swedish education system for RNs (ba-
chelor’s degree) and SNs (master’s degree). In the ambulance services,
an individual assessment is usually made of nurses’ ability to work in-
dependently. Independently working nurses are normally judged able
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to work together with inexperienced nurses (both as a nurse and as an
emergency driver) after three to four years in the profession. Benner [9]
placed the competent nurse in the middle, between the novice and the
expert nurse. The competent nurse has about 2-3 years of clinical ex-
perience and is efficient, self-confident, and demonstrates the ability to
solve problems analytically.

3.8. Ethical considerations

Ethical considerations according to the Helsinki Declaration were
followed i.e. risks/ benefits, voluntariness, informed consent, and that
no unauthorized person had access to the data[26]. The local ethical
committee at Karlstad University reviewed and approved the study
scheme (C2018/370).

4. Results

4.1. Characteristics of the nurses, research utilization, and ambulance
assignments

The mean age of the 105 nurses who responded to the questionnaire
was 43 years and 61.5% of them were men. All RNs had a bachelor’s
degree, 59.1% of SNs and 83.7% of PENs had a one-year master’s de-
gree. The SNs had the longest work experience as nurses, followed by
PENs and then RNs. A similar pattern was found in terms of work ex-
perience in prehospital care. About a quarter (23.6%) of the ambulance
assignments were estimated by the nurses to be emergency calls
(Table 1).

Nurses holding a one-year master’s degree reported a significantly
more positive attitude towards research than those holding a lower
academic degree (not in Tables). Nurses’ self-reported research utili-
zation ranged from 3.10 to 3.82 on a 5-point Likert scale. The mean
scores for the total population, in the respective indexes, were 3.63,
3.24, and 3.18, but there were no significant differences found between
nurse categories (Table 1).

4.2. Self-reported competence and background factors

Results from the ANC scale show that the respondents’ highest
scores were found in Medical Technical Care and the lowest in Research
and Development. In all competence areas, PENs scored higher than
SNs and RNs (non-significant). Significant associations (post-hoc Tukey
test, not included in Table) were found in Nursing Care between RNs
and PENs (p = 0.024), in Medical Technical Care between RNs and
PENs (p = 0.032), in Care Environments Serious Events between RNs
and PENs (p = 0.001) and RNs and SNs (p = 0.042), and in Leadership
and Supervision between RNs and PENs (p = 0.038). Significant as-
sociations were found in all competence areas except for Value-based
Nursing Care and a minimum of three years of work experience in the
ambulance service (Table 2).

4.3. Associations between the ANC scale competence areas and predictive
factors

Associations between nurses ANC competence areas and back-
ground factors were explored using multiple linear regression analysis
(Table 3). The findings showed that being a woman was positively as-
sociated with higher competence in the areas Nursing care and Value-
based Nursing. Longer ambulance service experience was positively
associated with higher competence in Medical Technical Care, Care
Environments Emergency, Care Environments Serious Events, and
Leadership Management. Availability and support to implement re-
search findings was positively associated with higher competence in
Care Environments Emergency, and research use in daily practice was
positively associated with higher competence in Research and Devel-
opment.
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Table 2
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Self-reported competence measured with ANC scale competence areas and categorized in gender, nurse categories, experience and academic degree.

Nursing care Value-based Medical Care environment- Care environment- Leadership Leadership and Research and
nursing care technical care emergency serious events management supervision development

Gender, mean (SD)
Women 81.91 (8.9) 73.21 (8.3) 88.28 (9.1) 84.34 (9.0) 76.54 (10.8) 74.76 (12.4) 77.95 (10.5) 64.17 (15.7)
Men 81.05(9.2)  72.64 (11.5) 91.76 (8.1) 86.00 (8.9) 82.43 (10.8) 75.66 (10.9) 79.88 (11.2) 70.66 (17.8)
Ind. t-test 0.646 0.773 0.048 0.364 0.011 0.699 0.385 0.063
Nurse categories, mean (SD)
RNs 78.72(7.3)  70.18 (8.6) 87.53 (8.3) 82.67 (9.1) 74.67 (10.4) 72.44 (11.2) 75.87 (9.7) 61.69 (14.8)
SNs 80.49 (11.6) 72.31 (11.1) 90.44 (9.5) 85.71 (8.2) 81.50 (11.5) 76.01 (10.0) 78.17 (10.1) 70.63 (15.4)
PENs 84.15 (7.8) 75.17 (10.5) 92.52 (7.7) 87.16 (8.9) 83.84 (9.8) 77.27 (12.2) 81.98 (11.6) 70.93 (19.2)
ANOVA test 0.028 0.110 0.042 0.087 0.001 0.176 0.044 0.042
Experience ambulance service, mean (SD)
< 3 years 78.84 (8.2) 70.27 (8.2) 86.58 (8.4) 82.36 (9.4) 72.41 (10.4) 70.27 (11.8) 75.44 (9.7) 62.87 (15.6)
>3 years 82.62(9.2) 74.03(10.9) 92.18 (8.1) 86.70 (8.4) 83.88 (9.4) 77.80 (10.5) 80.65 (11.1) 70.15 (17.7)
Ind. t-test 0.048 0.086 0.002 0.020 0.000 0.001 0.024 0.039
Academical degree, mean (SD)
Bachelor 79.72 (9.6)  71.06 (9.6) 89.52 (9.4) 83.85 (4.9) 79.30 (11.7) 74.80 (10.7) 78.57 (10.7) 67.01 (15.5)
= Master 83.11 (8.0)  74.04 (10.3) 90.76 (7.9) 85.94 (8.5) 81.13 (10.7) 75.70 (12.1) 79.96 (11.6) 68.20 (19.9)
Ind. t-test 0.066 0.153 0.490 0.259 0.438 0.704 0.541 0.744

RNs = Registered Nurses, SNs = Specialist Nurses (excluding PENs), and PENs

= Prehospital Emergency Nurses.

A 7-point Likert scale, with response alternatives ranging from: “to a very low degree” (1) to “to a very high degree” (7) was used. In each competence area
respondents scores were calculated, ranging from 1 to 100. A higher score indicates higher self-reported competence.

Statistical significant differences are indicated with bold figures.
5. Discussion

The Swedish ambulance service employs RNs and SNs (in the cur-
rent study categorized as RNs, SNs, and PENs) who share the same role,
accountabilities, and responsibilities. The aim of the study was to in-
vestigate and compare self-reported professional competence among
nurses working in the ambulance service.

The findings indicate differences in self-reported professional com-
petence between RNs, SNs and PENs. Nurses with more than three years
of experience in the ambulance service scored significantly higher
competence in seven out of eight competence areas. In the two com-
petence areas Medical Technical Care and Care Environments Serious
Events, men scored significantly higher than women. The analysis of
associations between potentially predictive factors and the competence
areas in the ANC scale disclosed positively significant associations in
seven out of eight competence areas. The potential predictive factors
were gender (Nursing Care and Value-based Nursing Care), ambulance
service experience (Medical Technical Care, Care Environments
Emergency, Care Environments Serious Events, and Leadership
Management), Availability to implement research findings (Care
Environments Emergency), and Research use in daily practice
(Research and Development).

According to the findings, PENs reported the highest self-reported
professional competence. However, the regression analysis showed that
being a PEN was not associated with higher professional competence.
PENSs represented the nurse category with the highest level of education
(84% had a one-year master’s degree). A higher level of education has
been found to improve cognitive skills[27,28], but the current findings
showed no significant differences in professional competence between
nurses with a bachelor’s degree and nurses with a one-year master’s
degree. Evidence-based nursing involves a responsibility to integrate
research in clinical care, which is a challenge described in other studies
[29,30]. In the findings, research utilization was positively associated
with higher competence in only two of the eight competence areas,
indicating a limited impact from research utilization. Forsman et al.
[31] found that low research utilization among nurses was associated
with multiple factors at individual and organisational level i.e. role
ambiguity, sufficient staffing, low work challenge, being male, and low
student activity. Meijers et al. [32] described important factors asso-
ciated to nurse’s research utilization: nurse role, access to resources,
organizational climate, support, time for research activities, and

provision for education. These factors were not specifically considered
in this study, but several factors can be traced in the RUQ items. Further
studies with focus on professional competence, research utilization, and
associated factors are needed in the ambulance service.

The findings showed differences in gender, where men scored
higher than women in the competence areas Medical Technical Care
and Care Environments Serious Event. Nursing Care and Value-based
Nursing Care together comprise more than one third of the items in the
ANC scale and the linear regression revealed that being a woman was
positively associated with higher competence in these areas. Studies on
nursing students revealed similar patterns, where men reported higher
scores in development and leadership areas while women reported
higher scores in value-based nursing care[33]. Stereotypical self-per-
ceptions could be a barrier for competence development and should be
considered in nursing education as well as in the ambulance service.
Alm Pfrunder et al. [34] and Castren et al. [35] found differences be-
tween men and women regarding pain management in prehospital
settings in Sweden and Finland. The results were inconsistent, where
men in the first study tended to administer pain medication more than
women while men in the second study were more hesitant to administer
pain medication. Prehospital studies investigating gender differences
related to competence is otherwise lacking.

According to Benner [9], contextual work experience is a necessity
for developing clinical competence. The findings indicated the im-
portance of work experience and that competence also develops in ways
other than formal education. The preconditions for developing profes-
sional competence in the ambulance service differs in some respects
compared to hospital healthcare e.g. due to undefined scenes, major
incidents, limited resources, space, and decision basis. In order to de-
velop professional competencies, nurses need to be exposed to and re-
flect upon challenging situations specific to ambulance contexts[36].
Work experience may thereby be of greater importance for nurses in the
ambulance service than for nurses in hospital care. Nurses with more
than three years of experience reported significantly higher competence
in seven of the eight competence areas than nurses with less experience.
This finding could be interpreted as ambulance organizations providing
a nourishing environment for professional competence development in
the first years of professional life. As the delimitation of ambulance
service experience (<3 years and > 3 years) showed differences in
self-reported professional competence, the findings also seem to sup-
port ambulance organisations’ assessments of when nurses can work
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Table 3
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Multiple linear regression analysis of the associations between potential predictive background factors and competence areas in the ANC scale.

Competence Areal: Nursing care (R%2 = 0.214,n = 84)

Competence Area 5: Care environment — serious events (R? = 0.287,n = 83)

B Std error p 95% CI B Std error  p 95% CI
Age (year) 0.146 0.125 0.243 —0.10 to 0.39 Age (year) 0.147 0.137 0.288 —0.13 to 0.42
Gender Gender
Man —-4.640 2.071 0.028 —8.77to —0.51 Man 1.725 2.331 0.462 —2.92to 6.37
Woman (reference) Woman (reference)
Ambulance service experience (years) 0.161 0.178 0.368 —0.19 to 0.52 Ambulance service experience (years) 0.462 0.199 0.023 0.07 to 0.86
Professional title/level of education Professional title/level of education
PEN 4.575 2.330 0.053 —0.07 to 9.22 PEN 3.752 2.657 0.162 —1.54 to 9.05
SN —-0.978 2.877 0.735 —6.71 to 4.75 SN 2.318 3.281 0.482 —4.22 to 8.86
RN (reference) RN (reference)
RUQ index RUQ index
Attitudes toward research 0.705 1.990 0.724 —3.26 to 4.67 Attitudes toward research 0.455 2.228 0.839 —3.98 to 4.90
Availability and support... 3.367 2.093 0.112 —0.80 to 7.54 Availability and support... —-0.579 2.323 0.804 —5.21 to 4.05
Research use in daily practice —-0.193 1.869 0.918 —3.92to 3.53 Research use in daily practice 2.054 2.172 0.347 —2.27 t0 6.38
Competence Area 2: Value-based nursing care (R* = 0.275, n = 83) Competence Area: 6: Leadership management (R*> = 0.235, n = 86)

B Std error p 95% CI B Std error p 95% CI
Age (year) 0.232 0.135 0.090 —0.04 to 0.50 Age (year) —0.027 0.154 0.862 —0.33 to 0.28
Gender Gender
Man —-4.521 2.233 0.047 —8.97 to —0.07 Man —3.040 2.585 0.243 —8.19to 2.11
Woman (reference) Woman (reference)
Ambulance service experience (years) 0.120 0.192 0.533 —0.26 to 0.50 Ambulance service experience (years) 0.525 0.223 0.021 0.08 to 0.97
Professional title/level of education Professional title/level of education
PEN 3.258 2.529 0.202 —1.78 to 8.30 PEN 0.992 2.962 0.739 —4.91 to 6.89
SN -1.423 3.105 0.648 —7.61 to 4.77 SN —0.631 3.635 0.863 —7.87 to 6.61
RN (reference) RN (reference)
RUQ index RUQ index
Attitudes toward research 0.213 2.164 0.922 —4.10 to 4.52 Attitudes toward research 0.153 2.498 0.951 -—4.821t05.13
Availability and support... 3.210 2.225 0.153 —1.23 to 7.64 Availability and support... 3.685 2.603 0.161 —1.50 to 8.87
Research use in daily practice 2.428 2.032 0.236 —1.62 to 6.48 Research use in daily practice 3.511 2.349 0.139 —1.17 to 8.19
Competence Area 3: Medical technical care (R* = 0.236, n = 83) Competence Area 7: Leadership and supervision (R* = 0.251, n = 86)

B Std error p 95% CI B Std error p 95 %CI
Age (year) 0.010 0.109 0.927 —0.21 to 0.23 Age (year) 0.088 0.150 0.560 —0.21 to 0.39
Gender Gender
Man 1.003 1.847 0.589 —2.68 to 4.68 Man —2.457 2.528 0.334 —7.49 to 2.58
Woman (reference) Woman (reference)
Ambulance service experience (years) 0.372 0.157 0.020 0.06 to 0.69 Ambulance service experience (years) 0.231 0.218 0.292  —0.20 to 0.67
Professional title/level of education Professional title/level of education
PEN 2.757 2.073 0.188 —1.37 to 6.89 PEN 2.151 2.862 0.455 —3.55to 7.85
SN 0.841 2.549 0.742 —4.24 t0 5.92 SN —2.740 3.500 0.436 —9.71 to 4.23
RN (reference) RN (reference)
RUQ index RUQ index
Attitudes toward research 0.649 1.789 0.718 —2.92 to 4.22 Attitudes toward research 3.916 2.418 0.109 —0.90 to 8.73
Availability and support... 1.953 1.854 0.295 —1.74 to 5.65 Availability and support... 0.789 2.537 0.757 —4.26 to 5.84
Research use in daily practice 0.613 1.683 0.717 —2.74 to 3.97 Research use in daily practice 3.360 2.276 0.144 —1.17 to 7.89
Competence Area 4: Care environment — emergency (R? = 0.214, n = 85) Competence Area 8: Research and development (R?> = 0.414, n = 85)

B Std error p 95 %CI B Std error p 95 %CI
Age (year) 0.111 0.119 0.352 —0.13 to 0.35 Age (year) -0.013 0.213 0.952 —0.44 to 0.41
Gender Gender
Man —-1.569 2.021 0.440 —5.60 to 2.46 Man 1.101 3.563 0.758 —6.00 to 8.20
Woman (reference) Woman (reference)
Ambulance service experience (years) 0.357 0.173 0.042 0.13to 0.70 Ambulance service experience (years) 0.351 0.309 0.260 —0.27 to 0.97
Professional title/level of education Professional title/level of education
PEN 2.124 2.269 0.352 —2.40 to 6.64 PEN 4.432 4.046 0.277 —3.63 to 12.49
SN 1.071 2.801 0.703 —4.51 to 6.65 SN 2.667 4.928 0.590 —7.15to0 12.48
RN (reference) RN (reference)
RUQ index RUQ index
Attitudes toward research 0.434 1.932 0.823 —3.41to 4.28 Attitudes toward research —-0.102 3.476 0.977 —7.02 to 6.82
Availability and support... 4.069 2.033 0.049 0.02to 8.12 Availability and support... 6.997 3.579 0.054 —0.13to 14.13
Research use in daily practice -0.826 1.818 0.651 —4.45 to 2.79 Research use in daily practice 9.838 3.231 0.003 3.40 to 16.27

RN = Registered Nurse, SN = Specialist Nurse (excluding PENs), and PEN =
Statistical significant differences are indicated with bold figures.

independently.

Bohman et al. [37] studied differences in scope of practice between
RNs and SNs. Based on qualitative interviews they found that even if
there were no differences in role, accountability, and responsibilities,
the level of nursing competence differed. They suggested using the
novice-expert generalist-specialist continuum|[38]as a future guide to

Prehospital Emergency Nurse

differentiate between RNs’ and SNs’ competence in emergency care.
Like emergency care, ambulance care includes the assessment and
treatment of all types of patients, based on the same protocols or
guidelines, which makes it complicated to define and comprehend what
specialist competence within this field comprises. In this study, the
respondents were asked to estimate the ambulance assignments, and
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approximately one quarter of the assignments were estimated as not
being ambulance assignments at all, which possibly adds further layers
of complexity to developing specialist competence. Other health care
units or clinics often specialize in the treatment of a certain condition.
With a broad ambulance assignment, even including assignments not
defined as ambulance assignments by the nurses, the novice-expert
generalist-specialist continuum could be used to further understand the
implications of being a specialist nurse in the ambulance service.

5.1. Strengths and limitations

Professional competence among clinical nurses has not previously
been evaluated in the Swedish ambulance service and an investigation
and comparison of nurse categories, using validated instruments, is
therefore of great importance.

The instruments used have been tested with satisfactory psycho-
metrical properties[21,23,25]. The current study showed reliability and
internal consistency was rated satisfactory to excellent, except for the
competence areas Leadership Management and Leadership and Super-
vision on the ANC scale, which could be due to the limited number of
items in these areas.

The study’s low response rate (21%) and the small sample sizes
represent the most important limitations on reliability. Others have also
experienced low response rates[39]and continuous surveys for organi-
sational feed-back, increased demand on the ambulance service, em-
pirical studies from PEN students, and a comprehensive questionnaire
may partially explain the low response rate in the current study. A
number of nurses (n = 60) started but did not complete the ques-
tionnaire and were regarded as non-responders. All the nurses were
approached through their respective ambulance stations’ personnel e-
mail lists, and due to parental or sick leave, part time employment, or
other assignments, etcetera, all the nurses may not have had the chance
to answer the questionnaire.

Based on data from two of three ambulance organisations, the target
population characteristics were: mean age 40 years, men 55% and
woman 45%, RNs 42%, SNs (not PEN) 9%, and PENs 57%. One orga-
nisation reported that 57% of their nursing staff had a bachelor’s and
43% had a master’s degree. Consequently, these data demonstrate that
the target population was younger, included more women, PENs, and
RNs and that fewer had a master’s degree than in the study population,
which may influence the generalizability of findings. However, the
sample included three nurse categories, working in 33 ambulance sta-
tions, and their self-reported professional competence represents their
own assessments.

Respondents in self-report studies need a certain degree of en-
durance, knowledge, and the ability to self-reflect and, as discussed by
Forsman et al. [40] and Lauder et al. [41], self-assessments can be
characterized by both over and under estimations. However, self-report
methods of assessments are supported in literature[41]. Self-reported
professional competence can be influenced by factors other than those
considered in this study.

6. Conclusion

Length of work experience in the ambulance service was the most
significant factor associated with higher professional competence.
There were also significant differences in self-reported competence
between the nurse categories studied. Further advancements of the
ambulance service include adjusting appropriate competence to ad-
vanced roles and functions, to facilitate research utilization and ensure
evidence-based care. Further studies based on larger populations, and
taking a specific interest in how higher education influences research
utilization and competence development, are needed.
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