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ABSTRACT
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Intensive and critical care nursing is a speciality in its own right and with its own nature within the nursing profession.
This speciality poses its own demands for nursing competencies. Intensive and critical care nursing is focused on se-
verely ill patients and their significant others. The patients are comprehensively cared for, constantly monitored and
their vital functions are sustained artificially. The main goal is to win time to cure the cause of the patient’s situation or
illness. The purpose of this empirical study was 1) to describe and define competence and competence requirements in
intensive and critical care nursing, ii) to develop a basic measurement scale for competence assessment in intensive and
critical care nursing for graduating nursing students, and iii) to describe and evaluate graduating nursing students’ basic
competence in intensive and critical care nursing by seeking the reference basis of self-evaluated basic competence in
intensive and critical care nursing from ICU nurses. However, the main focus of this study was on the outcomes of
nursing education in this nursing speciality.

The study was carried out in different phases: basic exploration of competence (phase 1 and 2), instrumentation of compe-
tence (phase 3) and evaluation of competence (phase 4). Phase 1 (n=130) evaluated graduating nursing students’ basic
biological and physiological knowledge and skills for working in intensive and critical care with Basic Knowledge As-
sessment Tool version 5 (BKAT-5, Toth 2012). Phase 2 focused on defining competence in intensive and critical care
nursing with the help of literature review (n=45 empirical studies) as well as competence requirements in intensive and
critical care nursing with the help of experts (n=45 experts) in a Delphi study. In phase 3 the scale Intensive and Critical
Care Nursing Competence Scale (ICCN-CS) was developed and tested twice (pilot test 1: n=18 students and n=12 nurses;
pilot test 2: n=56 students and n=54 nurses). Finally, in phase 4, graduating nursing students’ competence was evaluated
with ICCN-CS and BKAT version 7 (Toth 2012). In order to develop a valid assessment scale of competence for graduat-
ing nursing students and to evaluate and establish the competence of graduating nursing students, empirical data were re-
trieved at the same time from both graduating nursing students (n=139) and ICU nurses (n=431).

Competence can be divided into clinical and general professional competence. It can be defined as a specific knowl-
edge base, skill base, attitude and value base and experience base of nursing and the personal base of an intensive and
critical care nurse. Personal base was excluded in this self-evaluation based scale. The ICCN-CS-1 consists of 144
items (6 sum variables). Finally, it became evident that the experience base of competence is not a suitable sum variable
in holistic intensive and critical care competence scale for graduating nursing students because of their minor experi-
ence in this special nursing area. ICCN-CS-1 is a reliable and tolerably valid scale for use among graduating nursing
students and ICU nurses.

Among students, basic competence of intensive and critical care nursing was self-rated as good by 69%, as excellent by
25% and as moderate by 6%. However, graduating nursing students’ basic biological and physiological knowledge and
skills for working in intensive and critical care were poor. The students rated their clinical and professional competence as
good, and their knowledge base and skill base as moderate. They gave slightly higher ratings for their knowledge base than
skill base. Differences in basic competence emerged between graduating nursing students and ICU nurses. The students’
self-ratings of both their basic competence and clinical and professional competence were significantly lower than the
nurses’ ratings. The students’ self-ratings of their knowledge and skill base were also statistically significantly lower than
nurses’ ratings. However, both groups reported the same attitude and value base, which was excellent. The strongest factor
explaining students’ conception of their competence was their experience of autonomy in nursing. Conclusions: Compe-
tence in intensive and critical care nursing is a multidimensional concept. Basic competence in intensive and critical care
nursing can be measured with self-evaluation based scale but alongside should be used an objective evaluation method.
Graduating nursing students’ basic competence in intensive and critical care nursing is good but their knowledge and skill
base are moderate. Especially the biological and physiological knowledge base is poor. Therefore in future in intensive and
critical care nursing education should be focused on both strengthening students’ biological and physiological knowledge
base and on strengthening their overall skill base. Practical implications are presented for nursing education, practice and
administration. In future, research should focus on education methods and contents, mentoring of clinical practice and
orientation programmes as well as further development of the scale.



Riitta-Liisa Lakanmaa

TEHOHOITOTYON KOMPETENSSI - PERUSTASON ARVIOINTIMITTARIN KEHITTAMINEN VAL-
MISTUVILLE SAIRAANHOITAJAOPISKELIJOILLE

Hoitotieteen laitos, lddketieteellinen tiedekunta, Turun yliopisto, Suomi

Annales Universitatis Turkuensis

Turku 2012

TIHVISTELMA

Avainsanat: tehohoitoty0, patevyys, valmistuva sairaanhoitajaopiskelija, kompetenssin arviointi, mittari

Tehohoitotyd on oma hoitotydn erikoisalansa ja tdma erikoisala asettaa sairaanhoitajille omia kompetenssivaatimuksia.
Tehohoitotydsséd on kyse kriittisesti sairaan potilaan ja hdnen ldheisensd hoitamisesta. Potilasta hoidetaan kokonaisval-
taisesti, hdnen elintoimintojansa tarkkaillaan jatkuvasti ja niitd ylldpidetddn keinotekoisesti. Tarkoituksena on voittaa
aikaa sairauden tai elinhdirion hoitamiseksi. Tdmén tutkimuksen tarkoituksena oli kuvata ja mééritelld tehohoitotyon
kompetenssi ja kompetenssivaatimukset, ii) kehittdéd perustason arviointimittari valmistuville sairaanhoitajaopiskelijoil-
le, iii) arvioida valmistuvien sairaanhoitajaopiskelijoiden tehohoitotyon kompetenssi hankkimalla vertailuperusta it-
searvioidulle perustason tehohoitotyon kompetenssille tehosairaanhoitajilta. Tutkimuksessa kuitenkin keskityttiin hoito-
tyon koulutuksen tuloksellisuuteen erityisalueena tehohoitotyd.

Tutkimus toteutettiin eri vaiheissa: kompetenssin perustutkimus (vaiheet 1 ja 2), kompetenssin saattaminen mitattavaan
muotoon (vaihe 3) ja kompetenssin arviointi (vaihe 4). Vaiheessa 1 (n=130) valmistuvien sairaanhoitajaopiskelijoiden
tehohoitotyon perustason biologis-fysiologiset tiedot ja taidot arvioitiin Basic Knowledge Assessment Tool version 5
(BKAT-5, Toth 2012) avulla. Vaiheessa 2 tehohoitotyon kompetenssi médriteltiin kirjallisuuskatsauksen avulla (n=45
empiiristd tutkimusta) ja tehohoitotyon pétevyysvaatimukset méériteltiin Delphi tutkimuksella, johon osallistui 45 teho-
hoitotyon asiantuntijaa. Vaiheessa 3 tehohoitotyon kompetenssi mittari (ICCN-CS) kehitettiin ja testattiin kaksi kertaa
(pilotti tutkimus 1: n= 18 opiskelijaa ja n=12 sairaanhoitajaa; pilotti tutkimus 2: n=56 opiskelijaa ja n=54 sairaanhoita-
jaa). Lopuksi vaiheessa 4 valmistuvien opiskelijoiden tehohoitotyén kompetenssi arvioitiin ICCN-CS mittarilla ja
BKAT versiolla 7 (Toth 2012). Patevdn mittarin kehittdmiseksi ja luotettavan kompetenssitason arvioimiseksi, aineisto
kerattiin samanaikaisesti sekéd valmistuvilta sairaanhoitajaopiskelijoilta (n=139) ettd tehosairaanhoitajilta (n=431).

Tehohoitotydn kompetenssi voidaan jakaa kliiniseen ja yleiseen ammatilliseen kompetenssiin. Kompetenssi voidaan
maédritelld tehohoitotydn tietoperustaksi, taitoperustaksi, asenne ja arvoperustaksi, tehohoitotyon kokemusperustaksi ja
tehosairaanhoitajan persoonaperustaksi. Persoonaperusta jatettiin tdssd itsearviointiin perustuvassa kompetenssimitta-
rissa mittarin ulkopuolelle. ICCN-CS-1 sisdltda 144 viittdimaa (kuusi summamuuttujaa). Tutkimuksessa havaittiin lo-
pulta, ettd kokemusperusta ei ole sopiva kompetenssin osa-alue kokonaisvaltaisessa tehohoitotyén kompetenssimittaris-
sa valmistuville sairaanhoitajaopiskelijoille, koska heilld on vain vdhén kokemusta téltad erikoisalalta. ICCN-CS osoit-
tautui reliaabeliksi ja kohtalaisen luotettavaksi mittariksi kédytettdviksi valmistuvilla sairaanhoitajaopiskelijoilla seka
sairaanhoitajilla.

Valmistuvat sairaanhoitajaopiskelijat itsearvioivat perustason tehohoitotyon kompetenssinsa hyviksi (69%), erinomai-
seksi (25%) ja kohtalaiseksi (6%). Kuitenkin opiskelijoiden biologis-fysiologiset tehohoitotydn tiedot ja taidot olivat
huonot. Opiskelijat arvioivat kliinisen ja ammatillisen kompetenssin hyvaksi, mutta he arvioivat tietoperustansa ja tai-
toperustansa kohtalaisiksi. Valmistuvien sairaanhoitajaopiskelijoiden ja tehosairaanhoitajien tehohoitotyén kompetens-
sin arvioinnit erosivat toisistaan. Opiskelijoiden itsearviot sekd perustason kompetenssin etté kliinisen ja professionaali-
sen kompetenssin vililld olivat tilastollisesti merkittdvésti matalammat kuin sairaanhoitajien. Myos opiskelijoiden tieto-
ja taitoperustan itsearviot olivat tilastollisesti merkittdvésti matalammat kuin sairaanhoitajien itsearviot. Kuitenkin mo-
lemmat ryhmét arvioivat asenne- ja arvoperustansa samaksi, erinomaiseksi. Suurin selittédvé tekija opiskelijoiden kési-
tykselle omasta kompetenssistaan oli heidén kokemuksensa itsendisyydesta hoitotydssd. Johtopadtoksend voidaan tode-
ta, ettd tehohoitotydon kompetenssi on moniulotteinen kasite. Tehohoitotydn perustason kompetenssia voidaan mitata
itsearviointiin perustuvan mittarin avulla, mutta rinnalle on syytd ottaa mukaan objektiivinen mittari. Valmistuvien
opiskelijoiden itsearviointiin perustuva tehohoitotydon kompetenssi on hyvi, mutta heidén tietoperustansa ja taitoperus-
tansa on kohtalainen. Erityisesti tehohoitotyon biologis-fysiologinen tietoperusta on heikko. Sen vuoksi jatkossa teho-
hoitoty6n koulutuksessa on syytd kiinnittdd huomiota sekd opiskelijoiden biologis-fysiologisen tietoperustan vahvista-
miseen ettd taitoperustan kehittdmiseen opetuksen sisiltdjd ja opetusmenetelmié valittaessa. Tutkimuksessa esitetdan
kaytdnnon sovelluksia hoitotydn koulutukselle, kdytinnélle ja hallinnolle. Tulevaisuudessa tutkimuksen tulee kohdistua
hoitoty6n koulutuksen opetusmenetelmien ja sisltdjen arviointiin, harjoittelun ja perehdytysjaksojen ohjauksen arvi-
ointiin sekd mittarin jatkokehittimiseen.
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1 INTRODUCTION

Intensive and critical care nurses of the 21st century care for complex, critically ill patients and
their families. Intensive and critical care nursing focuses on severely ill patients in intensive
care units (=ICUs). These patients benefit from the attention of highly trained and skilled per-
sonnel applying modern techniques and interventions appropriately, intelligently and compas-
sionately. (EfCCNa 2007.) In intensive and critical care nursing, sophisticated technology is
integrated with psychosocial challenges and ethical conflicts associated with critical illness
(Relf & Kaplow 2005).

Intensive and critical care nursing is a speciality in its own right and with its own nature within
the nursing profession, which is why there is a need to define intensive and critical care nursing
education and competence standards internationally. The role of the intensive care unit nurse
(ICU nurse) also varies across countries (Endacott & Scholes 2010). Nurses are the largest pro-
fessional group in the ICUs. It is estimated that more than 500,000 nurses worldwide are prac-
ticing in intensive and critical care (AACN 2011). They contribute to improved patient out-
comes, reduced morbidity and mortality, reduced complications and errors, and reduced overall
costs (Robnett 2006; West et al. 2009). Critical care nurses must therefore possess the appropri-
ate knowledge, skills and experience to assess and effectively respond to the complex needs of
patients, the challenges of advancing technology and to the demands of a changing society
(CACCN 2009; EfCCNa 2004; WFCCNa 2005). Professional practice is characterized by the

application of relevant theories, research, and evidence-based guidelines (AACN 2008).

Nurse staffing in intensive care unit is associated with patient outcomes and further patient
safety (e.g. Kendall-Gallagher & Blegen 2009; Penoyer 2010; Person et al 2004; Rischbieth
2006; West 2009). Nurse staffing is most frequently related to the following patient outcomes:
nosocomial infections, mortality, postoperative complications, and unplanned extubation (e.g.
Penoyer 2010). There is, however, a lack of evidence to support nursing staffing with post-
registration specialty qualifications. Existing standards are mainly opinion-based, rather than
supported by research. (Gill et al. 2011.) Nurse staffing normally includes nurse-to-patient-
ratios (e.g. Penoyer 2010; West 2009) and also competence evaluation of nurses (e.g. Kendall-
Gallagher & Blegen 2009; Person et al. 2004; Rischbieth 2006). The need of all kind of compe-
tence evaluation in intensive and critical care nursing is growing and urgent in light of nursing

education and practice.
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Intensive and critical care nursing research is scarce in Europe, particularly in Finland (Leino-
Kilpi & Suominen 1997; Suominen & Leino-Kilpi 1995). There are some ethical studies in ICU
(Leino-Kilpi 1990; Leino-Kilpi et al. 2002; Varjus et al. 2003), competence studies of ICU
nurses (Ritmala-Castrén 2002a; Luotola et al. 2003), studies of caring for significant others in
ICU (Ponkala et al. 1996; Potinkara 2004), studies of pain care in ICU (Pudas-T#hk4 et al.
2009; Suominen et al. 2009), a study of decision-making in ICU (Lundgren-Laine et al. 2009), a
study of medical care in ICU (Ervast & Leino-Kilpi 2010), a study of the benefits of intensive
care (Kaarlola 2007), a study of intensive care follow-up clinic (Merildinen et al. 2006), and a
study of a model of intensive care nursing (Pyykkd 2004). Overall, these studies are not suffi-

cient from a competence point of view.

There is a world-wide need for intensive and critical care nurses, and nursing education for its
part has to respond to this need. In nursing education and practice, students and nurses must be
able to demonstrate clinical competence as well as a sound theoretical knowledge base
(ACCCN 20006). Nursing competence must be assessed regularly and according to nationally
recognised frameworks (EfCCNa 2004). However, competence assessments tools for intensive

and critical care nursing are rare.

In this study competence is examined as an outcome of nursing education. Theoretically, soci-
ety, nursing associations, nursing administration, nursing and medical research, nursing educa-
tion and clinical practice have a significant influence on competence in intensive and critical
care nursing. In this study competence and competence requirements are described and defined
with the help of empirical studies and experts of clinical practice. In order to develop a valid
assessment scale of competence for graduating nursing students for evaluating and establishing
the competence of graduating nursing students, empirical data were retrieved both from graduat-
ing nursing students and ICU nurses. The reference basis for graduating nursing students’ self-

assessment was sought from ICU nurses. (Figure 1.)

The purpose of this empirical study was 1) to describe and define the concept of competence and
competence requirements in intensive and critical care nursing, ii) to develop a basic measure-
ment scale for competence assessment in intensive and critical care nursing for graduating nurs-
ing students and iii) to describe and evaluate graduating nursing students’ basic competence in
intensive and critical care nursing by seeking the reference basis of self-evaluated basic compe-
tence in intensive and critical care nursing from ICU nurses. The study was carried out in four
phases during the years 2001 - 2012. (Figure 2.) The ultimate goal was to develop a holistic as-
sessment scale for basic competence in intensive and critical care nursing for graduating nursing

students and novice nurses because there is none, while the need for one is obvious in nursing
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education and practice. The concept of holistic means in this study complete and comprehen-

sive. Holistic refers to parts of wholeness which are integrated and interconnected.

The results of this study will help to develop intensive and critical care nursing education and
orientation programmes towards even more safe and holistic intensive and critical care nursing.
The basic assessment scale enables the holistic understanding and assessment of the competence
in this speciality in nursing. The results and the developed scale are useful in nursing education
and in clinical practice, especially during nursing students’ clinical practice, novice nurses’ ori-

entation programmes and in professional development discussions in an ICU.

PRACTICE (ICU nurses)

Competence in ICCN

Competence requirements in ICCN

Basic competence in ICCN of ICU nurses and ICU
nurses’ biological and physiological knowledge of
ICCN (reference basis for graduating nursing students)

PRACTICE AND EDUCATION
(graduating nursing students and
ICU nurses)

COMPETENCE IN INTENSIVE D .
evelopment and testing of the
AND CRITICAL CARE basic competence scale in ICCN

EDUCATION (graduating nursing students)

Basic competence in ICCN of graduating nursing stu-
dents and graduating nursing students’ biological and
physiological knowledge of ICCN

Figure 1. Defining factors of competence
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BASIC EXPLORATION OF COMPETENCE

Phase 1 (2001-2002) Phase 2 (2003-2006)
Graduating nursing students’ basic biological and Competence in intensive and critical care nursing
physiological knowledge and skills of intensive care Literature review (n=45 empirical studies)
[Basic Knowledge Assessment Tool (BKAT-5), n=130 Competence requirements in intensive and critical
graduating nursing students] care nursing

A Delphi study (n= 45 experts)

J L

INSTRUMENTATION OF COMPETENCE

Phase 3 (2007-2009)

Development and testing of basic intensive and critical care nursing competence scale (ICCN-CS)
Pilot test 1: nursing students (n=18) and ICU nurses (n=12)

Pilot test 2: graduating nursing students (n=56) and ICU nurses (n=54)

L

EVALUATION OF COMPETENCE

Phase 4 (2010 - 2012)

Graduating nursing students basic competence in intensive and critical care nursing (ICCN-CS-1 and BKAT-7) by
seeking the reference basis of self-evaluated basic competence in intensive and critical care nursing from ICU
nurses.

n= 139 graduating nursing students

n=431 ICU nurses

Figure 2. Design of the study
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2 DEFINITION OF THE CONCEPTS USED IN THE STUDY

The main concepts used in the study are intensive and critical care nursing, nursing competence,
graduating nursing student and intensive care unit nurse (ICU nurse). Definition of intensive
and critical care is based on MeSH terms, national and international critical care associations’
definitions of intensive and critical care. Definition of nursing competence is based on diction-
ary definitions and a systematic search based on Cochrane, Medline, Cinahl and Medic data-
bases. The literature search yielded only three concept analyses and six literature reviews of
nursing competence. Two reviews were added to the analysis based on manual search. The defi-
nitions of graduating nursing student and ICU nurse are based on a description of Finnish nurs-

ing education and nursing practice.

2.1 Intensive and critical care nursing

The terms intensive care and critical care are both used in the health care literature when dis-
cussing caring for an acute critically ill patient. The use of the terms seems to be unsystematic

and varying. The term intensive and critical care nursing is used in this study.

Intensive care is defined as “Advanced and highly specialized care provided to medical or sur-
gical patients whose conditions are life-threatening and require comprehensive care and con-
stant monitoring. It is usually administered in specially equipped units of a health care facility.”
(Pubmed 2012c.) Critical care is defined as “Health care provided to a critically ill patient dur-
ing a medical emergency or crisis.”(Pubmed 2012b). The content of both terms are similar and
they mean the same. Intensive and critical care refers to the care given to acute, medically com-
plex and critically ill patients, and it is based on continuous monitoring and sustaining of the
vital functions of these patients. The main goal is to win time to cure the cause of the patient’s
situation or illness. (Cf. e.g. Ambrosius et al. 1997; Varpula et al. 2007.) “Intensive care medi-
cine is the science and the art of detecting and managing critically ill patients while preventing
further deterioration, in order to achieve the best possible outcomes. Delivering high-quality
care to these patients requires a perfect match of two factors: [i)] an open holistic approach from
the intensivist, looking to detect, evaluate, integrate and develop a set of priorities and objec-
tives of care for the patient, both in the short, medium and long term [and] [ii)] a dedicated area,
in which all monitoring and therapeutic devices required are immediately available, together
with a large, multidisciplinary, highly specialized team of professionals, with a high nurse-to-

patient and physician-to-patient ratio: the intensive care unit”. (Moreno et al. 2010 p 7).
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2.2 Nursing competence

According to dictionaries, competence means ability, the state of being legally (MOT Collins
English Dictionary 3.0) competent (MOT Collins English Dictionary 3.0; The Australian Ox-
ford Dictionary 2004, The Canadian Oxford Dictionary 2004, The Oxford American Dictionary
of Current English 1999) or qualified (MOT Collins English Dictionary 3.0), the condition of
being capable (MOT Collins English Dictionary 3.0) and an area in which a person is competent
and a skill (The Australian Oxford Dictionary 2004, The Canadian Oxford Dictionary 2004). It
also means the ability to do something successfully or efficiently (Oxford Dictionary of English

2010) and sufficiency of qualification, capacity to deal adequately with a subject (Oxford Eng-
lish Dictionary 2010).

A systematic search was carried out in three international databases, Cochrane, CINAHL [EB-
SCO] and MEDLINE [Ovid], and in one national database, MEDIC, in order to examine the
systematic definitions or descriptions of the concept of competence in nursing literature. The
search focused precisely on concept analyses and literature reviews. The search terms used were
concept analysis (mp) AND competence, (competence OR competency) AND concept analysis
(mp), competence AND literature review AND nursing, (clinical competence OR professional
competence) AND concept analysis, (Clinical competence OR professional competence) AND
literature review AND nursing, (Clinical competence OR professional competence) AND litera-
ture review, competence AND definition AND nursing. The search was limited to English re-
search and journal articles and/or review articles and abstracts available. After analyses of the
titles and abstracts only three concept analysis articles (Table 1.) and six review articles (AP-
PENDIX 1, Table 1.) were found and included in the analysis. Two essential literature reviews

were added to analysis based on the manual search.

Systematic definitions of competence in nursing literature are rare. However, three concept
analyses have recently been made (Axley 2008; Scott Tilley 2008; Valloze 2009). According to
these concept analyses, competence in nursing mainly refers to knowledge and/or skills (Axley
2008; Scott Tilley 2008; Valloce 2009), actions (Axley 2008; Valloce 2009), professional stan-
dards or professional role model (Axley 2008; Valloze 2009) and internal regulation or self-
assessment (Axley 2008; Scott Tilley 2008). (Table 1.)

There has been little consensus of the definition of competence or clinical competence (e.g.
Cowan et al 2005; Girot 1993; Watson et al. 2002) in nursing literature. There are several litera-
ture reviews of competence assessment in nursing literature that warrant attention (Cowan et al
2005; Girot 1993; McCready 2007; McMullan et al. 2003; Milligan 1998; Redfern et al. 2002;
Walsh et al. 2009; Watson et al. 2002). Most of the methods in use to define or measure compe-
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tence have not been developed systematically, and issues of reliability and validity have rarely
been addressed (Watson et al. 2002). Questionnaire rating scales lack adequate reliability and
validity testing, but they show promise as a self-assessment tool (Redfern et al. 2002). The
complexities of evaluating clinical competence can be addressed through use of an OSCE proc-
ess (Redfern et al. 2002; Walsh et al. 2009). Competence assessment in nursing education and
practice has to be based on holistic conceptualization of competence and in relation to the con-
text within which it is to be used (Cowan et al. 2005; Milligan 1998). A multi-method approach
is also necessary to enhance validity and to ensure comprehensive assessment of the complex
repertoire of skills required of students in nursing. (Redfern et al. 2002). Further, while a variety
of assessment methods are needed for assessment, portfolios can have the potential to integrate
these demands (McCready 2007; McMullan et al. 2003). (APPENDIX 1, Table 1.)

In this study basic competence refers to preliminary competence to practice in an ICU. Further,
the concept of competence was divided into the concepts clinical competence and professional
competence. Clinical competence refers to the capability to perform acceptably duties directly
related to patient care (Pubmed 2012a). It means hands-on patient competence. Professional
competence refers to the capability to perform the duties of one’s profession generally (Pubmed
2012d). Professional competence means general professional competence, which can be trans-

ferred between nursing contexts.

2.3  Graduating nursing student

In this study, graduating nursing student (Bachelor of Health Care) refers to students in their
final (seventh) semester. The nursing education is based on EU directives (Directive
2005/36/EC; Ministry of Education, 2010a; 2010b); it is provided at polytechnics, its extent is
210 credits and it takes 3.5 years of full-time study (Ministry of Education 2006).

2.4 Intensive care unit nurse

In this study, intensive care unit nurse (ICU nurse) is a registered nurse who practises in an ICU.
She or he is registered nurse whose nurse education is nurse (Bachelor of Health Care), special-

1St nurse or nurse.
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3 LITERATURE REVIEW

The purpose of the literature review is to analyse competence in intensive and critical care nurs-
ing from the standpoints of nursing education and clinical practice. International critical care
nursing associations’ (AACN, ACCCN, CACCN, EfCCNa and WFCCN) reports and national
directives of the Ministry of Education are used in defining and describing intensive and critical
care nursing education and practice. Competence is analysed especially as an outcome of nurs-
ing education, and empirical studies of clinical practice are used in defining and describing
competence in intensive and critical care nursing. To sum up, the literature review sought for
answers to the following questions: 1) What kind of studies are there of graduating nursing stu-
dents’ competence in intensive and critical care nursing? ii) What kind of studies are there of
ICU nurses’ competence in intensive and critical care nursing? and iii) What kind of scales have

been developed for measuring competence in intensive and critical care nursing?

3.1 Competence and education of intensive and critical care nursing

Generally, critical care nursing education is a special post-qualification education that builds
upon initial generalist nursing education (ACCCN 2006; EfCCNa 2004; WFCCN 2005; WHO
2003) requiring two years of post-qualifying experience (WHO 2003). The extent of education
is 55 (EfCCNa 2004) - 60 credits (WHO 2003). Nursing education on an advanced level, such
as critical care nursing education, is described in the EQF (European Qualifications Framework
for Lifelong Learning) as level 6. A person on that level manages complex technical or profes-
sional activities or projects and takes responsibility for decision-making in unpredictable work
or study contexts. S/he also takes responsibility for managing professional development of indi-

viduals and groups. (Ministry of Education 2009; European Commission 2008.)

The competencies of the critical care course have been developed to demonstrate achievement
of both theoretical and clinical learning in the following areas: specialist clinical practice, care
and programme management, clinical practice leadership and clinical practice development
(WHO 2003). The nursing process is used naturally as the framework for critical care nursing
practice. The professional practice of the critical care nurse is characterized by application of
relevant theories, research, and evidence-based guidelines to explain human behaviour and re-
lated phenomena. Furthermore, this forms the basis for nursing interventions and evaluation of

patient-oriented outcomes. Critical care nurses require resource materials in their practice set-
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tings, support for an access to continuing education programs, and a philosophy that is congru-

ent with research and evidence-based practice. (AACN 2008.)

Critical care nursing associations (ACCCN, EfCCNa and WFCCN) have defined what content
areas should be included in critical care education programmes (Table 2.). The associations
(AACN, ACCCN and CACCN) and WHO have also defined standards of competence in critical
care nursing practice. (APPENDIX 2, Table 2.). Furthermore, the associations (ACCCN 2006,
EfCCNa 2004 and WFCCN 2005) have given position statements of the provision of critical

care nursing education, in which they describe general principles of the implementation of the
education (APPENDIX 3, Table 3). The Finnish Intensive Care Association was established in

1977 and it collaborates closely with EfCCNa (STHY 2012).

Table 2. Content areas of competence in critical care nursing education programs (ACCCN 2006; EfCCNa

2004; WFCCN 2005)

Subject areas ACCCN | EfCCNa | WFCCN

1) Anatomy and physiology X X X

2) Pathophysiology X X X

3) Pharmacology X X X

4) Illnesses and alterations of vital body functions X X X

5) Medical indications and prescriptions, with resulting nursing care X X X
responsibilities

6) Clinical assessment (including diagnostic and laboratory results, X X X
clinical examination)

7) Plans of care and nursing interventions X X X

8) Patient and family education X X X

9) Psychosocial and social aspects, including cultural and spiritual X X X
beliefs

10) Legal and ethical issues X X X

11) Professional nursing issues and roles including teaching strategies, | x X X
team leadership and management issues

12) Use of current research findings to deliver evidence based multidis- | x X X
ciplinary care

13) Use of and application of technology X X X

14) Caring for the carer X X

15) Hygiene and microbiology X

16) Responding to clinical emergencies X

17) Communication and interpersonal skills X

18) Information technology X

19) Health promotion and safety standards X

20) Global critical care perspectives X

In summary, the following competence standard areas rise up in the critical care nursing con-

text: nursing practice which is based on nursing process, quality improvement of practice, pro-

fessional practice evaluation, lifelong learning and self-development of nurses, patient and fam-
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ily education, collegiality, collaboration, ethical and legal issues, research/clinical inquiry, re-
source utilization, leadership, health promotion and multicultural issues (AACN 2008, ACCCN
2006, CACCN 2009, WHO 2003).

The education should be provided at postgraduate level and conducted by a higher education
provider. The educators should have an appropriate theoretical and clinical experience base to
prepare nurses to meet the challenges of clinical practice, and standards for specialist critical
care nursing established and approved by national critical care nursing associations should be
utilized in drawing up the curriculum and in the assessment of clinical practice. Graduates of
postgraduate courses in critical care must be able to demonstrate clinical competence as well as
a sound theoretical knowledge base. A strong emphasis on the application of theory into prac-
tice and the assessment of clinical competence should be an integral component of postgraduate
critical care courses. Furthermore, there is a need for the establishment of consensus among care
providers and critical care clinicians on the desirable outcomes of critical care courses. The pro-
vision of appropriate experience to facilitate the development of clinical competence should be
a collaborative responsibility between education and health care providers. Furthermore, close
collaboration between the health care and higher education sectors is important in order that
postgraduate critical care nursing education is provided at a standard that meets the expectations
of both sectors. Moreover, education providers should implement flexible, interactive educa-
tional strategies to facilitate wider access to postgraduate critical care courses for nurses from a
range of geographical locations. (ACCCN 2006; EfCCNa 2004; WFCCN 2005.)

In Finland, nurse education (3.5 years) is carried out in polytechnics (also called universities of
applied sciences), which determine the curriculum content based on EU directives (Directive
2005/36/EC; Ministry of Education 2010a; b). The term polytechnics is used in this study.
However, the Ministry of Education provides directives for professional competence in nursing.
These concern a) ethical activity, b) health promotion, c¢) decision-making in nursing, d) patient
education, e) collaboration, f) research and development work and leadership, g) multicultural
nursing, h) social activity, 1) clinical nursing and j) medical care. Guidelines of core studies and

minimum credits are presented in Table 3. (Ministry of Education 2006.)
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Table 3. Core studies and minimum credits of registered nurse (bachelor of health care) in Finland (Ministry
of Education 2006)

CORE STUDIES MINIMUM OF CREDITS*
Basic and professional studies of nursing 117

Nursing science (theoretical basic) 6

Nursing science (clinical professional) 75

- includes medical care 9 credits
- aseptic /infection control care 6 credits
- intensive and critical care nursing 05 credits

Information retrieval, research and development studies 6
Communication and language studies 9
Social and behavioural sciences studies 6
Natural and medical sciences studies 15

- includes anatomy and physiology 4 credits
Clinical practicum 90
- part of clinical practice can be carried out in laboratory classroom
- part of clinical practice are carried out in thesis

- students have optional clinical practice in intensive care unit

Voluntary selected studies which for purposes and aims responds to 3
professional competence of nursing
Extent of the degree 210

*One credit generally corresponds to 25-30 hours of work (European Commission Education and Training
2012).

Theoretical studies in intensive and critical care nursing vary in extent between polytechnics (0
- 5 credits according to the curricula of the five polytechnics participating in this study). Stu-
dents have the option of clinical practice in an ICU. No post-qualification education in intensive
and critical care nursing (cf. Adam, 2007) leading to a degree exists in Finland. However, some
polytechnics arrange special continuing education in intensive and critical care nursing (e.g.
Turku University of Applied Sciences 2011 and Diaconia University of Applied Sciences 2011).
In addition, a Master’s degree programme in emergency and critical care nursing (90 ECTS, one
and a half year) will commence in spring 2012 in Finland at Helsinki Metropolia University of
Applied Sciences, jointly with two other European countries (Spain and Portugal) (Helsinki
Metropolia University of Applied Sciences 2011). There is no outcome research of these special
education programmes. There are some academic dissertations of graduating nursing students’
competence: the level of know-how of nursing functions (Réisénen 2002), caring skills (Salmela
2004; Salmela & Leino-Kilpi 2007) and medical calculation skills (Grandell-Niemi 2005), but

none from intensive and critical care nursing.
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3.2 Competence studies of graduating nursing students in intensive and critical care
nursing

Competence studies of graduating nursing students in intensive and critical care nursing were
systematically searched from international [Medline (Ovid), CINAHL (EBSCO), and ERIC
(EBSCO)] and national (Medic) databases. Studies of graduating nurse students’ clinical or pro-
fessional competence or knowledge or skills, or attitudes, or values or experience in intensive or
critical care nursing conducted over the last decade were reviewed. The search terms were:
(graduating AND nurse student) AND (clinical competence OR professional competence) AND
[(intensive care or critical care) AND nursing], (graduating AND nurse student) AND (knowl-
edge or skills, attitudes or values or experience) AND [(intensive care or critical care) AND
nursing]. The search terms were used both as a key word and as a suitable MeSH term. The
search was limited into English, abstract available, years 2000 — 2011 AND education and
(evaluation or assessment). In addition, paediatric and neonatal studies and studies which only
concerned ICU nurses were excluded. After analysis of titles and abstracts, 25 articles were in-
cluded in the final analysis (APPENDIX 4, Table 4.).

Based on the results of the review, graduating nursing students’ competence was examined in
the light of competence or professional self-concept as an outcome in nursing education, evalua-
tion of intensive and critical care nursing course/programme, teaching/learning methods in in-
tensive and critical care nursing, curricula evaluation in perspective of intensive and critical care
nursing competence, clinical practicum in an ICU and orientation or internship programme in an
ICU. (Table 4). Only five studies evaluated competence or professional self-concept as an out-
come of nursing education of graduating nursing students, new graduates, recently registered
nurses or newcomers in intensive and critical care. Among these, one was the first sub study of

this academic dissertation (Paper I, see results 6.3.1).

Only four studies evaluated graduating and newly qualified nurses’ competence in intensive and
critical care. Multi-levelled critical care competency statements that define clear expectations
for the new trainee and also provide a framework for the advancement of the intermediate and
experienced nurse were developed. In this study, competence ranged from novice to expert level
(Benner 1984) and contained neurological, cardiovascular, respiratory, abdominal, genitouri-
nary, paediatric, psychosocial and other categories (See APPENDIX 6, Table 6). (Bourgault
2004.) Recently registered nurses working in intensive and emergency settings reported good
self-assessed competence, ranging from moderate to good. Competence was measured in this
study with general Nurse Competence Scale and assessed with VAS 0 — 100 mm (=NCS; Mere-
toja et al. 2004a). (Salonen et al. 2007).
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Graduates of an intensive care nursing course reported good perceived level of competence
(=PLC), ranging from acceptable, above average to exceptional levels. The competency “engaging
in research” received the lowest and “recognizing own abilities and professional competence” the
highest ratings. The graduates reported higher PLC in enabling and clinical problem solving do-
mains than in reflective and leadership domains. The competence was measured with CSSCCN
(Competency Standards for Specialist Critical Care Nurses) as a framework and assessed on a
scale from 1 to 5 (poor — exceptional) (See APPENDIX 6, Table 6). (Santiano & Daffurn 2003.)
Newly graduated nurses reported a strong sense of professional practice, satisfaction and commu-
nication, and scored lowest in the area of leadership. The Professional Self-Concept of Nurses
instrument (PSCNIL, Arthur 1995) was used. It measures three dimensions: professional practice
(subscales of leadership, flexibility and skill), satisfaction, and communication. The professional
self-concept was assessed with a Likert scale ranging from 1 to 4 (disagree — agree). (Kelly &
Court 2007.) Factors connected positively with better competence in intensive and critical care
nursing include age (Kelly & Court, 2007; Salonen et al., 2007), length of current work experience
(Salonen et al., 2007) and frequency of competence use (Salonen et al., 2007).

Table 4. Studies of different perspectives of nurse students’ competence in intensive and critical care nursing
(n=25)

Theme (number of studies) Authors and country

Competence or professional self-concept as an out- | Bourgault 2004, Canada; Kelly & Courts 2007,

come in nursing education (5) USA; Santiano & Daffurn 2003, UK; Salonen et al.
2007, Finland; Adri et al. 2004, Finland

Evaluation of intensive and critical care nursing Collins et al. 2006, UK; Gallagher et al. 2011, UK;

course/programme (4) King et al. 2009, Canada; Rogal & Young 2008,
Australia

Teaching/learning methods in intensive and critical | Corcoran & Nicholson 2004, UK; Grossman et al.

care nursing (7) 2010, USA; Hoffman et al. 2007, USA; Mould et

al. 2011, Australia; Parr & Sweeney 2006, USA;
Tait et al. 2008, UK; Thompson et al. 2005, UK.
Curricula evaluation in perspective of intensive and | Klein & Fowles 2009, USA

critical care nursing competence (1)
Clinical practicum in an ICU(4) Farnell & Dawson 2006, UK; Hanley & Higgins
2005, Ireland; Makarem et al. 2001, Lebanon; Tsele
& Muller 2000, South Africa

Orientation or internship program in an ICU (4) Eigsti 2009, USA; Hall & Marshall 2006, USA;
Messmer et al. 2004, USA; Reiter et al. 2007, USA

3.3 Competence studies of ICU nurses in intensive and critical care nursing

Competence studies of ICU nurses were searched systematically from international databases

[Cochrane and Medline (Ovid)]. The purpose was to review empirical competence studies con-
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ducted among ICU nurse population in order to describe and define competence in intensive and
critical care nursing. The classification of competence in intensive and critical care nursing is
based on that literature review. (See Paper I1). The search was updated in 1994 — 2011 in Coch-
rane and in 2005 — 2011 in Medline in the summary. The search terms were the same as in paper
II: (professional competence OR clinical competence) AND (intensive care OR critical care)
AND nursing. The limitations in Medline were English language, abstract available and adult
(19 years plus). The inclusion criteria were: 1) empirical research and 2) focus on adult inten-
sive or critical care nursing. Studies dealing with intensive care in crisis situations, neonatal or

paediatric care, education methods, nursing students, reviews and guidelines were excluded.

As a result, we found 49 new empirical studies which are now included in the updated version
of the classification of competence in intensive and critical care nursing (cf. Paper II: Figure 1
and Table 1). The update yielded no new main domains or sub-domains; however, nine new
themes (comprehensiveness, technological equipment, medical care, brain death and organ
transplantation, palliative care, decision-making process, quality of practice, leadership and

consulting) were found under the sub domains (Figure 3).

The update verified and complemented the classification of competence in intensive and critical
care nursing. The competence studies can be divided into clinical competence (n=66) and pro-
fessional competence studies (n=28) (APPENDIX 5, Table 5). These studies (n=94) described
competence in intensive and critical care from limited and different perspectives. Only four
studies (Dunn 2000; Jones 2002; Lindberg 2006; Scribante et al. 1996) were found on the con-

cept of competence in intensive and critical care nursing. (Table 5)
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Table 5. Previous competence studies (n=4) in intensive and critical care nursing

Authors; year; country;
title

Results

Dunn et al. 2000; Australia;
The development of compe-
tency standards for special-
ist critical care nurses

20 competency standards can be grouped into six main domains: i) profes-
sional practice, ii) reflective practice, iii) enabling, iv) clinical problem-
solving, v) teamwork and vi) leadership.

Jones 2002 ; UK;
Critical care competencies

Four competency statements: nurse i) integrates comprehensive patient
assessment and interpretative skills to achieve optimal patient care, ii)
manages therapeutic interventions and regimes, iii) evaluates and responds
effectively to rapidly changing situations, iv) develops and manages a plan
of care to achieve optimal patient outcome and considers implications for
discharge

Lindberg 2006; Sweden;
Competence in Critical Care

Competence in ICU means: i) ability to cooperate, ii) being able to per-
ceive the situation correctly, iii) being aware of abilities and limitations, iv)
being able to act and v) being able to disregard the technology when
needed.

Scribante et al. 1996; South
Africa;

A Guideline for Competency
of the Critical Care Nurse

Four main categories: professional competence, cognitive competence,
interpersonal skills, and critical care patterns of interaction.

Competence in intensive and critical care nursing can be defined as a specific knowledge base,

skill base, attitude and value base and experience base of nursing. Clinical competence can be

divided into three and professional competence into four constituent domains. In clinical com-

petence, the sub domains are principles of nursing care, clinical guidelines and nursing interven-

tions, while in professional competence the sub-domains are ethical activity, decision-making,

development work and collaboration.
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3.4 Competence scales in intensive and critical care nursing

Competence scales in intensive and critical care nursing were systematically searched from in-
ternational and national databases [Cochrane, Medline (Ovid) and CINAHL (EBSCO)]. The
purpose was to search for and examine all existing competence scales in intensive and critical
care nursing. The search terms used were (foo!/ OR scale OR instrument) AND [(intensive care
OR critical care) AND nursing] AND competence. All scales that evaluated competence in in-

tensive and critical care nursing were included.

Ten articles were included in the analysis and three scales were found. After a manual search
seven essential articles were also included in the analysis; this analysis yielded one more scale.
Altogether four scales of competence in intensive and critical care nursing reported in nursing
literature were found (APPENDIX 6, Table 6).

Psychometric testing of the scales was rarely reported. The most frequently reported and devel-
oped scale to measure competence in intensive and critical care nursing was BKAT (Basic
Knowledge Assessment Tool, Toth 2012), which is used in this study as well. All four scales
(ACCCN competence standards tool, BKAT, I-HIT and Multi-levelled critical care competency
statements) have been developed for intensive and critical care nursing. BKAT and I-HIT are
knowledge tests, and ACCCN competence standards tool assesses special level nursing. The
multi-levelled critical care competency statements instrument was developed for clinical prac-
tice; it was in its early phase in 2004 and was not developed further after that. Eventually, the
need for the development of a basic assessment scale of competence in intensive and critical

care nursing for graduating nursing students became clear.

3.5 Summary of literature review

The systematic literature search found only five studies evaluating graduating nursing students’,
new graduates’, recently registered nurses’ or newcomers’ competence or professional self-
concept in intensive and critical care nursing. These studies were made during the years 2003 —
2007. One of the Finnish studies was a sub study of the current research project. ICU nurses’
intensive and critical care nursing competence studies were conducted widely during the years
1994 —2011. This time frame was determined due to the changes that took place in nursing edu-
cation. The systematic search found 94 studies, most of them from 2000 — 2011 (n=85). How-
ever, these studies investigated competence from limited perspectives: e.g. knowledge and skill
levels, attitudes and values or experience of ICU nurses. In addition, the studies investigated

different kinds of separate content areas of competence. Only four studies (Dunn 2000; Jones
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2002; Lindberg 2006; Scribante et al. 1996) were found on the concept of competence in inten-
sive and critical care nursing. From these competence studies Standards for specialist critical
care nurses have been developed as a scale (Fisher at al. 2003; Gill et al. 2006; Santiano & Daf-
furn 2003). The systematic search found four scales (Bourghalt 2004; Fisher et al. 2005; Murgo
M & Boyle 2006; Toth 2012) measuring competence in intensive and critical care nursing. They
were all developed in 1984 - 2011.

Only four studies evaluated graduating or newly qualified nurses’ competence in intensive and
critical care. Multi-levelled critical care competency statements are developed for the new
trainee. These competency statements provide a framework for the development of knowledge
and skills specific to intensive and critical care. (Bourghalt 2004.) Recently registered nurses
working in intensive and emergency settings reported good self-assessed competence, ranging
from moderate to good (Salonen et al. 2007). Graduates of an intensive care nursing course re-
ported good perceived level of competence (=PLC), ranging from acceptable, above average to
exceptional levels (Santiano & Daffurn 2003). Newly graduated nurses reported a strong sense
of professional practice, satisfaction and communication, and scored lowest in the area of lead-
ership (Kelly & Court 2007).

In summary, it can be concluded that there is a clear lack of empirical holistic basic competence
studies; it was also seen that the tools, tests or instruments did not measure basic competence in

its holistic meaning, but only a part of it, such as knowledge.
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4 PURPOSE OF THE STUDY

The ultimate goal was to develop a holistic assessment scale for basic competence in intensive
and critical care nursing for graduating nursing students and novice nurses. The purpose of this
empirical study was 1) to describe and define the concept of competence and competence re-
quirements in intensive and critical care nursing, ii) to develop a basic measurement scale for
competence assessment in intensive and critical care nursing for graduating nursing students and
ii1) to describe and evaluate graduating nursing students’ basic competence in intensive and
critical care nursing by seeking the reference basis of self-evaluated basic competence in inten-

sive and critical care nursing from ICU nurses.
The research questions were as follows:
BASIC EXPLORATION OF COMPETENCE (Phase 1 and 2):

1. What kind of basic biological and physiological knowledge and skills do graduating

nursing students have for working in intensive care? (Paper I and summary)
2. What is competence in intensive and critical care nursing? (Paper II)
3. What are the competence requirements in intensive and critical care nursing? (Paper III)
INSTRUMENTATION OF COMPETENCE (Phase 3):

1. How does the developed measurement tool (ICCN-CS-1) measure graduating nursing

students’ basic competence in intensive and critical care nursing? (Paper V)
EVALUATION OF COMPETENCE (Phase 4):

1. What kind of basic competence in intensive and critical care nursing do graduating nurs-
ing students have by seeking the reference basis from ICU nurses? (Paper IV and sum-

mary)
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The research questions focused on the selection of materials and methods, which are presented

here by phases. A wide range of materials and methods were used in the study: previously de-
veloped scales (BKAT-5 and 7, Toth 2012) and qualitative Delphi method; in addition, ICCN-
CS was developed and tested. (Table 6)

Table 6. Research phases (sample, method, and analysis) and development of the ICCN-CS

hospitals (n=431)

Aim Phase | Research | Sample Method Analysis ICCN-CS
question

Basic explora- | 1 1 purposive sample, questionnaire | nonparametric | -
tion of compe- graduating nursing BKAT-5 statistical
tence students (n=130), analysis

from two polytechnics

in western Finland
Basic explora- |2 2 international data- literature re- content analy- | content and
tion of compe- bases (Cochrane and | view sis structure
tence Medline)
Basic explora- |2 3 n=45 experts of in- Delphi method | content analy- | content and
tion of compe- tensive and critical sis and de- structure
tence care, nurses (27) and scriptive sta-

physicians (18) from tistical analy-

university (5) and sis

central (4) hospitals
Instrumentation |3 4 purposive samples, ICCN-CS pilot | statistical version 0.0
of competence n;= 18 nursing stu- testing, ques- | analysis and 0.5

dents /n;=12 high- tionnaire study

dependency unit

nurses and n,= 56

graduating nursing

students from one

polytechnic/n,=54

intensive care nurses
Evaluation of 4 5 modified cluster sam- questionnaires, | statistical version 1
competence pling for graduating ICCN-CS-1 analysis

nurse students in spring | and BKAT-7

2010 (n= 139) and total

sampling for [ICU

nurses from university
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5.1 Design, setting and sampling

Basic exploration of competence

In phase 1, a descriptive and cross-sectional study design was used. Two purposive samples of
graduating nursing students from two polytechnics in Western Finland in autumn 2001 were
collected. Altogether 130 nursing students participated in these samples (response rate 68%).
(Paper L.)

Phase 2 used a descriptive study design. A literature review and Delphi study were conducted.
The literature review was based on a systematic search carried out on two databases: Cochrane
and Medline (1994 — 2005). The search pathway in Cochrane was professional or clinical com-
petence and intensive or critical care and nursing. The search was carried out using both MeSH
terms and title words. In Medline, the pathway was also professional competence or clinical
competence and intensive care or critical care and nursing. The limitations used in Medline
were English language, focus on adults (19 years plus) and abstracts available. Finally, after

proper inclusion and exclusion analysis 45 empirical studies were analysed. (Paper 1)

The Delphi method (Hasson et al. 2000) was used to reach a consensus in content among a
panel of experts. Two rounds were used in this study (Duffield 1993; Kennedy, 2004). The ex-
pert panel (n=45) comprised nurses and physicians from ICUs in university and central hospitals
in Finland (all five university hospitals and one central hospital from each university hospital
district) in 2006. One central hospital was excluded because research approval was not received

for the participation of physicians. (Paper III)

Instrumentation of competence

In phase 3, a descriptive and cross-sectional study design was employed. Pilot testing of the
ICCN-CS scale was conducted twice in spring 2008, both using a convenience sample of stu-
dents at one polytechnic and nurses in one university hospital in Western Finland. The first ver-
sion of the scale (ICCN-CS-0) was pilot-tested for understandability and applicability among
students (n=18, sixth semester students, response rate 100%) and nurses (n=12, high-
dependency unit nurses, response rate 86%). The second version of the scale (ICCN-CS-0.5)
was also pilot-tested in a sample of students (n=56, graduating nursing students, response rate
100%) and nurses (n=54, ICU nurses, response rate 50%). Distribution of items was calculated.
Reliability of the sum variables was examined (internal consistency, Cronbach’s alpha). (AP-
PENDIX 7, Table 7) (Paper V)
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Evaluation of competence

In phase 4, the study design was a cross-sectional survey design. The data were gathered using
questionnaires (ICCN-CS-1 and BKAT-7, Toth 2012) in spring 2010. The sampling was cluster
sampling among graduating nursing students (ICCN-CS-1 and BKAT; n =139, response rate
59%). One polytechnic near each university hospital was included in the study. Four polytech-
nics (out of 23, Ministry of Education 2010a; 2010b) took part in the study, and all graduating
nursing students in these polytechnics were invited to participate. The sampling was total sam-
pling for ICU nurses in four university hospitals (ICCN-CS-1; n=431, response rate 54%). At
the same time a convenience sample of ICU nurses (n=82, response rate 37%) in one university
hospital also completed the BKAT-7. One polytechnic and one university hospital were ex-
cluded from this phase because they participated in the pilot study in phase 3. (Paper IV and

summary)

5.2 Instruments

Basic exploration of competence

In phase 1, the questionnaire consisted of demographic items (10) and the BKAT-5 (fifth ver-
sion, Toth 2012). The BKAT-5 is a 100-item written test in which the maximum score is 100
points. It measures basic biological and physiological critical care nursing knowledge and appli-
cation of that knowledge in practical situations in the following content areas: cardiovascular,
monitoring lines, pulmonary, neurology, endocrine, renal, gastrointestinal and other (Table 7).
Psychosocial aspects of critical care nursing are integrated into multiple items (Toth 1994).
There are several different versions of BKAT (version 8 is the most recent one). The validity
and reliability of each of them has been tested after modifications. (e.g. Boyle et al. 1995; Toth
1994; Toth 2012.) The questionnaire was pilot-tested at one polytechnic. The reliability of the
instrument was tested in this phase 1 with Cronbach’s alpha, which was 0.92. (Paper I). BKAT-
5 was translated into Finnish by MNSc Marita Ritmala-Castren; an official translator verified
and revised the expressions from English to Finnish. The content of the BKAT was verified into

Finnish critical care by an anaesthesiologist. (Ritmala-Castren 2002b.)
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Table 7. Structure of BKAT-5 and 7 (Toth 2012)

Sum variables Number of items
Cardiovascular 31

Monitoring lines 11

Pulmonary 12

Neurology 11

Endocrine 9

Renal 9

Gastrointestinal 8

Other 9

Altogether 100

In phase 2 in the Delphi study, the data included background information on the participating
ICUs and experts. The experts described the competence requirements in the form of an essay
(Form, round 1) and assessed the importance of the main domains and sub-domains of the com-
petence requirements proposed in the essays (Questionnaire, round 2). In the first round, the
Form comprised background information questions for the experts and an open-ended essay
question (“In your opinion, what is nursing competence in intensive and critical care nursing?”).
In the second round, in addition to questions on background information, the Questionnaire in-
cluded expert assessment of the classification of the main domains and sub-domains of compe-
tence requirements in intensive and critical care nursing extracted from the first round. (Paper
11§)]

Instrumentation and evaluation of competence

In phase 3, the Intensive and Critical Care Nursing Competence Scale (= ICCN-CS-1) was de-
veloped. The scale was designed based on a literature review (Paper 1I) and Delphi panel (Paper

II). The instrument was pilot-tested in this phase (Paper V).

In phase 4, the competence of graduating nursing students was evaluated with ICCN-CS-1 and
competence-related factors were tested with 12 demographic questions (Table 8). The Basic
Knowledge Assessment Tool version 7 (=BKAT-7, Toth 2012, cf. Phase 1, Paper I) was used as
a criterion measure. (Paper IV, V and summary). The BKAT-7 is based on version 5. The new

updated questions were translated into Finnish by MNSc Marita Ritmala-Castrén.

The ICCN-CS-1 is a self-evaluation test comprising 144 items (version 1, six sum variables). It
measures basic competence in intensive and critical care nursing. Basic refers to preliminary
competence to practice in an ICU. (Figure 4.) Theoretically, basic competence is divided into

clinical competence and professional competence. Clinical competence consists of three sub-
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domains: principles of nursing care, clinical guidelines and nursing interventions. Professional
competence consists of four sub-domains: ethical activity and familiarity with health care laws,
decision-making, development work and collaboration. In addition, basic competence comprises
four bases: knowledge base, skill base, attitude and value base, and experience base. Each base
contains seven sub-domains: principles of nursing care, clinical guidelines, nursing interven-
tions, ethical activity and familiarity with health care laws, decision-making, development work
and collaboration. (APPENDIX 7, Table 7.) According to competence requirements (Paper I11)
personal base is also included in competence in intensive and critical care nursing. Personal
base of the ICU nurse was excluded in this scale because of the nature of self-evaluation scale.
Competence and personality are known to correlate (Bartman 2005), which suggests that evalu-

ating personal base might perhaps be unnecessary.

Advanced competence

= consists of speciality complexity
areas of competence in of ICCN
ICCN

Basic competence = preliminary competence to
practice in an ICU

Figure 4. Competence in ICCN

Each basic competence item is assessed on a Likert scale (1 very poorly—5 very well). The score
of ICCN-CS-1 ranges from 144 to 720 (1-5 points for each item). Scores on the ICCN-CS-1 are
classified as poor competence (=1, 144-288), moderate competence (=2, 289—432), good com-
petence (=3, 433-576) or excellent competence (=4, 577—720). The total score of the scale can
be used as an overall picture of basic competence. The mean values of the sum variables are
alternatively useful when looking closely at the basic competence in intensive and critical care
nursing. No ‘acceptable’ score level has been determined. The scale is based on self-evaluation
(1-5, very poor—very well), with 4 indicating good and 5 excellent. The internal consistency of
the scale was evaluated using Cronbach’s alpha, which showed adequate reliability for the
ICCN-CS-1 (students 0.87—0.98, nurses 0.83 — 0.98). (Paper IV and V)
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The BKAT-7 (Toth 2012) is a basic biological and physiological knowledge test comprising
100 items. 96 items are multiple-choice questions (one out four choices is correct) and four are
fill-in ECG recognition questions. Every correct answer gives one point, yielding a range 0—
100. The BKAT-7 has eight sum variables (cf. phase 1, Paper I, Table 7) As the BKAT-7 is a

knowledge test, its internal consistency was not evaluated in phase 4 (Paper IV and V).
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5.3 Data collection

Basic exploration of competence

In phase 1, the data were collected in connection with a seminar arranged specifically for this
purpose at two polytechnics. The researcher (R-LL) personally collected the data with the help
of contact persons. (Paper I) In phase 2, the literature review search was carried out by the re-
searcher (R-L.L) (Paper II). In the Delphi study, the data from the participating ICUs and ex-

perts were collected with the help of ICU contact persons via mail. (Paper I1I)

Instrumentation and evaluation of competence

In phase 3, students were allowed 30 minutes (pilot tests) and in phase 4, 90 minutes (evalua-
tion) for participation in the study to complete the questionnaires. With help of the contacts per-
sons at the polytechnics the researcher (R-LL) arranged the sessions, distributed the question-
naires to the students and collected them. The researcher (R-L.L) collected the data from the
polytechnics. In hospitals, contact persons were used to distribute and collect the questionnaires.
(Paper IV and V)

5.4  Data analysis

Basic exploration of competence

In phase 1, data analysis was based on statistical methods and data were analysed with R pro-
gram. Central tendency, the mean of sum variables and frequencies were used. Correlations be-
tween independent variables and BKAT-5 measurements were tested with nonparametric statis-

tical analyses. (Paper I)

In phase 2, in the literature review the first step was to search for specific definitions or descrip-
tions of competence. Secondly, the articles were classified as clinical studies if they were di-
rectly related to patient care and as professional studies if they were concerned with nurses’ pro-
fessional duties in general. Thirdly, the main domains of clinical and competence were identi-
fied using the method of inductive content analysis (Burns & Grove 2001; Cavanagh 1997).
Fourthly, the sub-domains of clinical and professional competence were separately described.

Fifthly, the sub-domains were divided into themes. (Paper I1.)
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In phase 2, in the Delphi study, in round one, the open-ended essay data were analysed first by
deductive and then by inductive content analysis (Cavanagh, 1997; Graneheim & Lundman
2004). The deductive analyses were based on the previously developed classification of compe-
tence (Paper II). In the second round, the experts rated the importance of the main domains and
sub-domains on a Likert scale (1 = not important at all; 5 = very important). Descriptive statis-
tics was performed using SPSS for Windows (14.0, SPSS Inc., 2005). The required level of
consensus was defined in advance: a mean value of at least 4 and a consensus percentage of at
least 80% (see e.g. Hasson et al. 2000; Keeney, et al., 2001; McKenna, 1994; Powell, 2003;
Williams & Webb, 1994). The consensus percentage was calculated by classifying the values 1-
3 as not important (0) and 4-5 (1) as important. (Paper I1I)

Instrumentation and evaluation of competence

In phase 3 data were statistically analysed using SPSS for Windows (14.0, SPSS Inc., 2005) and
in phase 4, using SAS for Windows (version 9.2, SAS Institute Inc., Cary NC). Reliability and
validity of ICCN-CS was evaluated multiple times (Table 9). (Paper IV and V)

In phase 3 and 4, internal consistency of items was measured using Cronbach’s alpha coeffi-
cient (Cronbach 1951; Roberts et al. 2006). Cronbach’s alpha value of 0.80 is recommended as
the lowest acceptable coefficient for a developed tool (Nunnally & Bernstein 1994, Knapp &
Brown 1995, Burns & Grove 2001). In phase 4, the correlation between the knowledge base of
ICCN-CS-1 and BKAT was examined using Spearman correlation test. Construct validity of
ICCN-CS-1 was tested using confirmatory factor analysis (CFA) with maximum likelihood es-
timation. Factors were assumed to correlate with other factors in CFA. (E.g. Roberts et al. 2000,
De Von et al. 2007, Macnee & McCabe 2008.) An acceptable model fit utilizing Bentler-Bonett
comparative fit index CFI (=BB CFI) is >0.90 (Bentler & Bonett 1980, Boyd et al. 1988,
Hatcher 1994). (Paper V) Exploratory factor analysis (EFA) using maximum likelihood estima-
tion and oblimin rotation was also used to explore the factor structure of the ICCN-CS-1
(Hatcher 1994).

In phase 4, the sum variables were calculated by dividing the sum score by the number of items
answered. In the sum variables and total sum of the ICCN-CS-1 and BKAT-7 80% of items
should be answered. Categorical variables were analysed using chi-square test. Non-normally
distributed continuous variables were compared between students and nurses with the Mann-
Whitney U-test. Two-independent samples t-test was used to compare normally distributed con-

tinuous variables between groups. The difference in basic competence between the two groups



42 Material and Methods

was tested with one-way analysis of variance (ANOVA) using Tukey’s adjustment. Linear as-
sociations of age and autonomy in nursing care with competence were analysed using linear
regression analysis. Simultaneous associations of background factors with basic competence
were analysed with analysis of covariance (ANCOVA). Correlations were calculated using
Spearman correlation coefficients. The level of significance (P-value) was defined as <0.05.
(Paper IV)

Table 9. Evaluation methods of the reliability and validity of the ICCN versions

ICCN-CS ICCN-CS ICCN-CS
version 0 version 0.5 version 1

Face validity X X X

Literature review X X X

Content validity X X X

Delphi panel x (n=45 ICU ex- X X

Pilot study perts) x (n=18 students, x (n= 56 students,
- n=12 nurses) n=54 nurses)

Construct validity - - X

Confirmatory factor analy- X

sis

Criterion validity (BKAT- X

7)

Reliability - X X

Internal consistency Cronbach alpha coeffi- Cronbach alpha coeffi-

cient cient

5.5 Ethical considerations

The research was conducted according to established ethical guidelines (e.g. ETENE 2006;
Pauwels 2007). A statement was obtained from the Ethics Review Board of one Hospital Dis-
trict (phase 2 [6.2.2006] and 3 [26.2.2008 and 25.3.2008]), and ethical approval was also given
by the Ethical Committee of the University of Turku and Turku School of Economics in phase 4
[26.10.2009]. The permission to use the BKAT-5 and 7 was given by Dr. Jean Toth, and for the
Finnish version by MNSc Marita Ritmala-Castrén (phase I and 4). Permission to conduct the
research was obtained from the directors of the polytechnics concerned (phase 1, 3, 4), and re-
search approval was obtained separately from each participating hospital (phase 2, 3, 4). Par-
ticipation was voluntary and based on anonymity in every phase. It was assumed that by return-
ing the form and questionnaire participants (nurses, physicians and students) gave their consent
to take part in the study. Each ICCN-CS-1 questionnaire included a covering letter informing
about the study. The polytechnics and hospitals were not compared with each other in any
phases. The data (paper and electronic) of every study phases are stored according to ethical

guidelines (in safe storage and anonymously). (Paper [ — V)
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6 RESULTS

In this summary, the aim was also to compare, for evaluation purposes, graduating nursing stu-
dents and ICU nurses in order to seek a reference basis for basic competence in intensive and
critical care nursing. Research question 1 is combined in this chapter into phase 4, evaluation of
competence. Participants in all study phases are presented as a summary in APPENDIX 8§, Table
8., and the differences between the groups are presented in APPENDIX 9, Table 9.

6.1 Competence in intensive and critical care nursing

As an outcome of the literature review (Paper II and summary) the classification of competence
in intensive and critical care nursing was created. This classification of competence was verified
in the empirical study phase and completed with a new main domain and three sub-domains of
competence requirements. The competence requirements in intensive and critical care nursing
can be divided into five main domains: knowledge base, skill base, attitude and value base,
nursing experience base, and nurse’s personal base. The new main domain, personal base, can
be divided into humanity and ethicality, way of working and work motivation. Table 10 pre-
sents all main domains and sub-domains of competence requirements completed with the
themes and personal attributes of the nurse based on the views of experts in the Delphi study.
(Paper III)
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6.2 Development and testing of the basic assessment scale for graduating nursing stu-
dents

ICCN-CS-1 is a reliable and tolerably valid scale for use among graduating nursing students and

ICU nurses.

Structure of the scale

ICCN-CS-1 is a self-assessment test consisting of 144 items (six sum-variables). Every item
gives 1-5 points (1=very poor, 5= very well). Theoretically, basic competence is divided into
clinical competence and professional competence. In addition, basic competence comprises four
bases: knowledge base, skill base, attitude and value base and experience base. It was noticed
that the experience base (36 items) of ICCN-CS-1 had to be excluded from graduating nursing
students’ basic competence assessment as only a minority of the graduating nurse students had
practiced in intensive and critical care during their education, and even then their experience
was minimal. Hence the scale consisted of 108 items, five sum-variables and the range of score
was thus 108-540 for graduating nursing students. Scores on the ICCN-CS-1 can be classified
as poor competence (=1, 108-216), moderate competence (=2, 217-324), good competence (=3,
325-432) or excellent competence (=4, 433-540). (See Material and methods 5.2, Paper V)

The reliability and validity of ICCN-CS-1

Students’ and nurses’ data were used in reliability and validity testing. The results showed good
consistency in the replies, indicating that the students and nurses had been logical in their an-
swers. Cronbach’s alpha was (ICCN-CS-1) 0.98 both for students and nurses. The content of the
scale was based on literature review (45 empirical studies) and experts’ opinions (45 experts)
extracted in a two-round Delphi study. The content was confirmed in a second Delphi round, as
only 80% of the items were included in the final version of the scale. The consensus percent

was 80%, indicating high and reasonable content validity (cf. Powell 2003).

Criterion validity was not supported by selected criterion measurement BKAT-7. In the evalua-
tion of criterion validity, only knowledge base could be analysed in connection with BKAT.
There was no association between the knowledge base of ICCN-CS-1 and BKAT for either
group (students r=0.183, p=0.033; nurses r = 0.042, p=0.707; Spearman correlation). Construct
validity was tested with CFA in six different models (Paper V, Table 4). These BB CFI values
showed no acceptable model fit. The construct of the scale was not supported as such. It was

observed, however, that the BB CFI values were explicitly better when basic competence was
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divided into its theoretically minor models with fewer items, i.e., with the knowledge base
(0.85), skill base (0.81) and attitude and value base (0.77) divided into seven factors. (Paper V)
In addition, exploratory factor analysis (EFA) using maximum likelihood estimation and
oblimin rotation was used to explore the factor structure of the ICCN-CS-1. According to screed
plot seven factors were included in EFA. There were some differences in EFA factor solution
compared to theoretical framework of the ICCN-CS-1.

6.3 Competence of graduating nursing students in intensive and critical care nursing

6.3.1 Basic biological and physiological knowledge and skills

Graduating nursing students’ basic biological and physiological knowledge and skills for work-
ing in intensive care are poor. The mean score of BKAT-5 in the year 2001 was 40 (range 4-72,
median 42), while in 2010 the mean score of BKAT-7 was 32 (range 4-70, SD 15.56). The stu-
dents are most knowledgeable in the areas of living will and medical calculation, neurology and
endocrinology. Scores are poorest in pulmonary, gastrointestinal, cardiovascular and renal
knowledge. Compared to ICU nurses’ basic biological and physiological knowledge both
groups were most knowledgeable in the area “other”, but nurses were most knowledgeable in
pulmonary and cardiovascular knowledge. (Table 11) Gender, optional studies in nursing educa-
tion, attendance in an intensive course, willingness to work in intensive care after graduation
and spontaneous information retrieval have a connection to basic biological and physiological

knowledge and skills (Paper I).

Table 11. Sum variables of BKATSs, range 0—1 (1=best, 0=poor)

Sum variables (items | BKAT-5; n=130 stu- | BKAT-7; n=139 BKAT-7; n=82
BKAT-5/-7) dents; 2001 students; 2010 ICU nurses; 2010
mean ranking mean ranking mean ranking
(0-1) (0-1) (0-1)
Cardiovascular and 0,35 5. 0,26 6. 0,71 3.
monitoring lines
(43/42)
Pulmonary (10/12) 0,34 7. 0,31 4, 0,78 2.
Neurology (11/11) 0,49 2. 0,42 2. 0,68 4.
Endocrine (10/9) 0,47 3. 0,35 3. 0,52 7.
Renal (8/9) 0,38 4. 0,23 7. 0,66 5.
Gastrointestinal (8/8) 0,35 6. 0,28 5. 0,57 6.
Other (10/9) 0,59 1. 0,60 1. 0,79 1.
Total mean 40 mean 32,25 mean 68,26
(mean, min, max, min 4 min 4 min 32
median/SD) max 76 max 70 max 86
median 42 SD 15,56 SD 10,27
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6.3.2 Basic competence

Graduating nursing students’ self-evaluated basic competence is described in Paper IV. In this
summary, graduating nursing students’ basic competence is compared to ICU nurses’ basic
competence to establish the competence level required for students to be able to practice in an

ICU and obtain a reference basis for self-evaluation. (Table 12 and Figure 5)

Among the students, basic competence of intensive and critical care nursing was self-rated as
good by 69%, (n=139), as excellent by 25% and as moderate by 6%. Among the nurses (n=431)
the competence was rated as excellent by 75%, as good by 25% and as moderate by one nurse.

No respondents rated their competence as poor. (Paper IV and summary)

Clinical competence (directly related to patient care) was self-rated by the students as good and
by the nurses as excellent. Both students and nurses gave the highest competence self-ratings to
ICU patient care according to the principles of nursing care and the lowest to implementing
nursing interventions. The students self-rated their professional competence (related to the pro-
fession in general) as good, while the nurses rated theirs as excellent. Both students and nurses
self-rated their competence as best in collaboration and as poorest in development work. The
students rated their clinical and professional competence as good, while the nurses rated their
clinical competence higher than their professional competence. (Table 12 and Figure 5; Paper

IV and summary)

The students self-rated their knowledge base and skill base as moderate, while the nurses rated
theirs as good. Both groups self-rated their attitude and value base as excellent. Both groups
gave slightly higher ratings to their knowledge base than skill base. Differences in basic compe-
tence emerged between the graduating nursing students and ICU nurses. The students’ self-
ratings of both their basic competence and clinical and professional competence were signifi-
cantly lower than those of the nurses. The students’ self-ratings of their knowledge and skill
base were also statistically significantly lower than nurses’ ratings. However, both groups re-

ported the same attitude and value base. (Table 12 and Figure 5; Paper IV and summary)
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Table 12. Sum variables of ICCN-CS-1 in both groups and p-values
Sum variable (items) Scores (1-5)
students nurses p-value
(n=134-138) (n=428-431)
mean SD mean SD
BASIC COMPETENCE (total, 108) 3.73 0.46 4.23 0.36 <.0001*
Clinical competence (60) 3.70 0.55 4.38 0.35 <.0001*
Principles of nursing care (12) 3.86 0.62 4.52 0.39 <.0001**
Clinical guidelines (12) 3.69 0.63 4.40 0.35 <.0001**
Nursing interventions (36) 3.66 0.55 4.33 0.39 <.0001**
Professional competence (48) 3.75 0.47 4.08 0.41 <.0001*
Ethical activity and familiarity with health | 3.68 0.55 3.97 0.53 <.0001*
care laws (12)
Decision-making (12) 3.73 0.56 4.29 0.45 <.0001**
Development work (12) 3.50 0.55 3.74 0.54 <.0001*
Collaboration (12) 4.05 0.50 433 0.42 <.0001**
Knowledge base (36) 3.28 0.62 4.05 0.45 <.0001*
Skill base (36) 3.20 0.67 4.02 0.46 <.0001*
Attitude and value base (36) 4.68 0.36 4.68 0.32 0.2701**

* T-Test
** Mann-Whitney U-test

M students nurses
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Figure 5. Sum variables of ICCN-CS-1 in both groups, score range 1 — 5,

target level of basic competence is 4.
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ICCN-CS-1 knowledge base in relation to BKAT-7 knowledge test

Knowledge base and knowledge test were examined together. The purpose was to evaluate the
respondents’ ability to self-rate their knowledge base. In the BKAT-7 the students’ (n=138)
mean was 32.25 (SD15.56, range 4—70) and that of nurses (n=82) 68.26 (SD 10.27, range 32—
86). No association between the ICCN-CS-1 and BKAT-7 was found in either group (students
r=0.183, p=0.033; nurses r = 0.042, p=0.707; Spearman correlation).

Background factors in relation to basic competence

Students’ age, previous nursing education, clinical practice in comparable unit, experienced
autonomy in nursing care, independent information retrieval and use of nursing journals in in-
formation retrieval were positively associated with basic competence. (c.f. Paper IV, Table 4) In
multivariable analysis’ANCOVA, experienced autonomy in nursing care (p=0.001), clinical

practice in comparable unit (p=0.018) and education (p=0.016) remained significant.

BASIC EXPLORATION OF COMPETENCE (Paper II and I1I)

e Competence can be divided into clinical and general professional competence.
e Competence can be defined as a specific knowledge base, skill base, attitude and value base and experi-
ence base of intensive and critical care nursing and a personal base of ICU nurse.

INSTRUMENTATION OF COMPETENCE (Paper V)

e Personal base of ICU nurse was excluded in the scale because of the nature of self-evaluation scale.

e The experience base of competence is not suitable domain in holistic intensive and critical care compe-
tence scale for graduating nursing students because of their minor experience in this special nursing area.

e An objective evaluation method, such as knowledge test or observation, should be used alongside the self
evaluation competence instrument.

EVALUATION OF COMPETENCE (Paper I, IV and summary)

e  Graduating nursing students’ basic biological and physiological knowledge and skills for working in in-
tensive care are poor.

e 69 % of the students (25 % of the nurses) estimated their basic competence as good.

e The students rated their clinical and professional competence as good. The nurses rated their clinical
competence higher than their professional competence.

e  The students self-rated their knowledge base and skill base as moderate. The nurses rated their knowledge
and skill base as good.

e Both groups self-rated their attitude and value base as excellent.

Figure 6. Summary of main results
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7  DISCUSSION

This chapter discusses the main findings of the study and the reliability and validity of the
study. In addition, suggestions for further research and implications for nursing education, prac-

tice and administration are presented.

7.1  Main results and strengths of the study

The first of the main results of the study is the holistic definition of competence in intensive and
critical care nursing. Competence is a multidimensional concept. It can be divided into clinical
competence and generic professional competence. Competence can be defined as specific
knowledge base, skill base, attitude and value base and experience base of intensive and critical
care nursing and personal base of ICU nurse. The second of the main results is the basic assess-
ment scale of competence in intensive and critical care nursing (ICCN-CS-1). ICCN-CS-1 is a
relatively valid competence scale for graduating nursing students and novice nurses that is based
on self-evaluation, but it needs to be used alongside an objective evaluation method. The third
of the main results is that graduating nursing students’ self-evaluated basic competence in inten-
sive and critical care nursing is good; however, at the same time, their biological and physio-

logical knowledge base of intensive and critical care is poor.

The holistic definition of competence in intensive and critical care nursing is a new finding in
nursing literature. The scale ICCN-CS-1 is also a new finding, and the first scale that has been
developed for graduating nursing students and novice nurses and is based on an extensive theo-
retical analysis of basic competence in intensive and critical care nursing. Graduating nursing
students’ competence in this nursing specialty has also been rarely studied previously. Effective
tools to evaluate nurses’ competence are needed in today’s nursing education and clinical prac-
tice. There is a growing need of diverse competence tools. However, it is always important to
develop individuals’ capabilities to self-evaluate their own competence. Development of the

competence evaluation process should also be started from this direction.

This study was conducted in Finland with a national sample. The sample sizes were relatively
small. However, the definition of competence was based on an extensive theoretical analysis
and the structure of competence was tested on the competence scale. The ICCN-CS-1 was de-
veloped for graduating nursing students and novice nurses in Finland, but due to the interna-

tional nature of intensive and critical care nursing the scale can be used and tested in Europe.
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7.2 Discussion of phase specific results

The discussion of the findings is divided by research phases: basic exploration of competence
(phase 1-2), instrumentation of competence (phase 3) and evaluation of competence (phase 4).

Research question 1 is combined in this chapter into phase 4, evaluation of competence.

Competence in intensive and critical care nursing

Competence in intensive and critical care nursing is a holistic and multidimensional concept.
Competence can be divided into clinical and general professional competence. In addition, the
definition of competence in intensive and critical care nursing contains knowledge base, skill
base, attitude and value base and experience base of intensive and critical care nursing and the
personal base of an ICU nurse. The holistic definition of competence in intensive and critical
care is not a new finding. In earlier literature, knowledge base (e.g. Dunn et al. 2000, Meretoja
et al. 2004b), skill base (e.g. Dunn et al. 2000, Meretoja et al. 2004b), attitude and value base
(e.g. Meretoja et al. 2004b) as well as experience base have been included in nursing compe-
tence (e.g. Benner 1984, WHO 2003; Schribante et al. 1996). The personality and the personal
base of the nurse have been included in the competence of nurses in earlier nursing literature as
well (e.g. Izumi et al.2006; Kooker et al. 2007; Lynch et al. 2004; Sand 2003). The new finding
in this study was to present these five bases together. In nursing literature, competence is often
described as a complex concept. This study provides a definition of the concept of competence
in intensive and critical care nursing and this definition can be utilized in other nursing contexts
and areas. This definition is useful in planning nursing curricula and nursing textbooks, in nurs-
ing competence research and in nursing practice. In this study competence was divided into di-
rectly patient-related clinical competence and general professional competence. It was realized
that professional competence also includes clinical competence. However, in this study profes-
sional competence referred to general nursing competence, while clinical competence was un-

derstood as its own, separate area.

Competent, good and safe intensive and critical care nursing is not only based on the knowledge
base and skill base of the ICU nurse; is also based on the attitude and value base, experience
base and personal base of the ICU nurse. The personal attributes of nurses are also related to
good nursing care and they are quality indicators in good care scales (e.g. Leino-Kilpi 1990;
Leinonen 2002; Pelander et al. 2009). In addition, nursing specialities, such as intensive care,
are always closely associated with the experience of this nursing specialty (cf. Meretoja et al.
2004b). In this study, when developing the basic assessment scale of competence in intensive

and critical care nursing for graduating nursing students, this holistic definition of competence
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was taken into account. The scale included knowledge base, skill base, attitude and value base
and experience base. Personal base was excluded. Personal base was included in demographic
items, and it can be seen as being included in the attitude and value base. In addition, it was
thought that discussions and evaluations of one’s personality and its suitability for the nursing
profession can be held between nursing student and teacher at the polytechnic or between nurse
and head nurse at the ward during supervision or professional development discussions. More-
over, competence and personality are known to correlate (Bartman 2005), which suggests that
evaluating personal base might perhaps be unnecessary. In this study it was also confirmed that
experience base is not a suitable domain for use in competence scales of nursing specialities for
graduating nursing students because of nursing students’ minor experience in nursing speciali-

ties (during nursing education).

Development and testing of the basic assessment scale for graduating nursing students

The ICCN-CS instrument used in this study was developed and tested at different phases (phase
2 — 4, see Table 6) during the research process. According to the results, ICCN-CS-1 is a reli-
able and tolerably valid scale for measuring basic competence in intensive and critical care nurs-
ing. The content and face validity was ensured in phase 2 and 3 (see Table 9.) by literature re-
view, Delphi study and pilot studies. Criterion validity was tested by using BKAT-7 as a
knowledge test, and construct validity was examined both with confirmatory and explorative
factor analysis in phase 4. The criterion validity was not supported by BKAT-7 (see 6.2). The
scale is strongly based on theoretical definition of competence in intensive and critical care
nursing, and the analysis was therefore first begun with confirmatory factor analysis. However,
the structure of the scale was not supported by the results. After this, explorative factor analysis

was performed, suggesting a seven-factor solution for the model instead of five factors.

The construct validity of the scale should be studied further. The ICCN-CS-1 has a lot of items
and reduction of the items should be done with the help of explorative factor analysis. However,
the reduction of every item should be done carefully, because the development of the scale was
based on extensive theoretical analysis. Deleting an item should also be done after theoretical
consideration. It also seems to be a fact that competence scales are easily unidimensional and
that items correlate strongly with each other. Confirmation using statistical methods could there-

fore pose a challenge (cf. Fisher et al. 2005).

The ICCN-CS-1 is the first basic measurement scale for competence assessment in intensive

and critical care nursing. It was developed for graduating nursing students in Finland, but the
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scale can be used and tested internationally, and it is also suitable for use with ICU nurses for
basic competence assessment. The ICCN-CS-1 has been translated into English and back-
translated into Finnish (see APPENDIX 36).

The uses of self-evaluation scales are manifold. The ICCN-CS-1 can be used in describing the
needs of basic and continuing education. E.g. the items of ICCN-CS-1 can form concrete
themes for education days. The scale can make the competence needed in intensive and critical
care nursing visible for the graduating nursing student and novice nurse. The scale can also

structure the supervision of mentors in the ICU.

Competence of graduating nursing students in intensive and critical care nursing

Basic biological and physiological knowledge and skills of graduating nursing students were
poor [in 2001, mean 40 (median 42) and in 2010, mean 32 (SD 15.56)]. When analysing the
results some issues are noticeable: the timing of measuring students’ knowledge and skills and
the applicability of the scale (BKAT-5 and 7, Toth 2012) in Finland. BKAT (versions 5 and 7
used in this study, Toth 2012) is, however, the only existing scale for measuring basic knowl-
edge in critical care nursing that is reliable and valid and has been tested several times, and its
use in this study is therefore justified. The BKAT (Toth 2012) was developed in the USA for
use during orientation programmes. In this study graduating nursing students completed the
knowledge test during their last semester. Not all newcomers in orientation programmes in an
ICU are necessarily newly graduated nurses. The level of scale is high and the recommended
pass score of the scale is 85 points/100 (Toth 2012). In the USA, in 1984 nursing students
scored approximately 60 points on the BKAT-1 (Toth 1984) before the critical care course. In
another study from the US suitable for comparison, nursing students scored approximately 53
points on the BKAT-6 (Hoffman et al. 2007). Additionally, it is known that BKAT is difficult
for all respondents (Toth 2006), and that experienced ICU nurses will obtain better scores (Toth
1994). The scale gives lower scores for respondents whose first language is not English. The
scale is therefore more or less culturally bound. (Toth 2003.) It should also be remembered that
the structure of general nursing education in the USA and Finland differs e.g. in terms of em-

phasizing the biological and physiological knowledge basis.

It is necessary to consider what is reasonable to learn during nursing education about special
nursing competencies, such as intensive and critical care nursing. Today, the aim of nursing
education in Finland is not necessarily quite unambiguous and simple. In the Finnish nursing

curricula (cf. literature review 3.1) the emphasis is on holistic nursing and general nursing rather



54 Discussion

than biological and physiological special competence or special fields (cf. literature review, Ta-
ble 3). In the future, nurse educators should also keep in mind and focus on arranging special
education and continuing education for nursing specialities such as intensive and critical care
after graduation. After graduation it is important to strengthen competence in nursing speciali-
ties, such as competence in intensive and critical care nursing, and focus on education in this
field.

Nursing students’ self-evaluated basic competence was good (69% rated it as good and 25% as
excellent). As found earlier (Kelly & Court 2007; Salonen et al. 2007), students seem to trust
their competence close to their graduation, and this can be seen as a good result. However, when
students’ knowledge base is assessed at same time with an objective scale, the results are clearly
poorer than the self-evaluated results. This finding was consistent in the sample of nurses. It
may indicate that individuals tend to overestimate their actual competence (cf. Davis et al.
20006). Instruments used for self-evaluating competence should be used with caution, and the
results obtained should be complemented by objective measurements. Such objective measure-
ments are e.g. knowledge tests (e.g. BKAT in intensive and critical care nursing) and observa-
tion (e.g. OSCE). In addition, when another person (peer, mentor or teacher) evaluates an indi-
vidual’s competence with the same scale at the same time, the self-evaluated perception of com-
petence can be completed and evaluated critically. One important finding in terms of clinical
practice is the unsafety of undergraduate nursing students (Killam et al. 2011; Mossey et al.
2011). For safe clinical nursing practice in ICU it is important to identify and supervise nursing

students effectively. In this process all competence evaluation tools are naturally useful.

The basic competence of graduating nursing students in intensive and critical care nursing was
compared to basic competence of ICU nurses to get a reference basis and a target level of basic
competence. According to the results, graduating nursing students’ and ICU nurses’ basic com-
petence differs (cf. e.g. Nikula 2011) statistically significantly. The results appear natural, and

the reason behind the difference may be ICU nurses’ work experience (cf. Meretoja 2004b).

Comparison of nursing students’ and nurses’ competence is not simple. Clear differences in the
competence domains can be identified. Clinical and professional competence was self-rated by
the students as good, but nurses self-rated their clinical competence as higher than their profes-
sional competence. The attitude and value base was self-rated by both groups as best - excellent.
In addition, both groups self-rated their skill base as poorer than their knowledge base. Graduat-
ing nursing students’ and ICU nurses’ self-ratings of their best and poorest sub-domains of
competence were consistent: both groups evaluated implementing nursing interventions as the

poorest and caring for patients according to the principles of nursing care as the best sub-
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domain in clinical competence. This result is partly consistent with a previous study of ICU
nurses’ competence. In that previous study ICU nurses self-evaluated their “Helping role” as
better than their role as managing “Therapeutic interventions”. (Meretoja et al. 2004b.) In pro-
fessional competence the poorest sub-domain for both groups was development work (cf. Mere-
toja et al. 2004b; Santiano & Daffurn, 2003) while the best sub-domain was collaboration (cf.
Kelly & Court 2007; Meretoja et al. 2004b). The results can be considered positive from the
perspective of nursing education, because collaboration is an indicator of competent nursing
practice (Meretoja et al. 2002). In addition, according to the results, teaching the skill base and
especially nursing interventions and strengthening them when considering contents and methods
of learning should be taken into account in nursing education, during orientation programs and
in continuous nursing education. There should also be more focus on “development work” com-
petence, as both students and nurses self-rated their competence in that area as poor. This might
be associated with the following reasons: there are no elements of development work in nurses’
work, or students and nurses do not see themselves as developers of nursing practice. A new
study from Australia by Halcomb et al. (2011) has similar findings of graduating nursing stu-
dents’ perceived preparedness for working in critical care areas: the students seem to trust in

their preparedness to work in critical care and they are interested in working in critical care.

An interesting result was that the ICU nurses did not self-rate their basic competence in any
domain as fully excellent. This might describe self-evaluation-based competence scales in nurs-
ing more generally. For example, according to a study by Meretoja and Leino-Kilpi (2003),
nurse administrators evaluated the general competence of ward nurses as being statistically sig-
nificantly higher than the nurses themselves. Correspondingly, in another study by Meretoja et
al. (2004b) with nurses in four different settings (one of the four was ICU), the self-ratings of
the nurses were clearly below excellent (70/100). ICU nurses’ BKAT-7 (Toth 2012) score from
the knowledge test in this study was 68 points/100 (mean, SD 10) which is in line with the study
of Fulbrook et al. (2012). Fulbrook et al. (2012) used the Intensive Care Hundred Items Test (I-
HIT) and Finnish ICU nurses mean score was 64 points/100 (SD 9). These scores from the
knowledge tests indicate that Finnish ICU nurses have moderate knowledge level in intensive

and critical care nursing.

7.3  Validity and reliability of the research

The reliability and validity of this study have been ensured during different research phases in
multiple ways, e.g. through triangulation (Roberts et al. 2006). The research phases form a co-

herent and logical whole. (See Table 6.) However, there are some critical observations related to
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data and the research process. The research required a close combination of nursing education
and practice. In addition, the research called for the use of internationally tested knowledge

tests.

Internal consistency was examined during the study (Phase 1, 3, and 4). The reliability of the
study could have been improved by using a test-retest design and analysis, but it would have
been impossible to implement in this study design. The reliability and validity of the developed
scale ICCN-CS-1 is presented and discussed in chapters 6.2 and 7.2.

The response rates were 59%-100% for graduating nursing students and 37%-98% for nurses,
indicating reasonably good results for validity and reliability of this study. One limitation is that
dropout analysis was not performed during any of the phases. It is possible that graduating nurs-
ing students who are especially interested in or who feel confident in intensive and critical care
nursing and ICU nurses who are keen on competence assessment in intensive and critical care
nursing have been selected for the study. Information on the number of graduating nursing stu-
dents in every university hospital district and the structure of the ICCN-CS-1 were used as help
in defining sampling and sample sizes. The sampling method used was cluster sampling: the
students at one of the biggest polytechnics near every university hospital were invited to partici-
pate in the study during one semester. However, it should be pointed out that as a clear advan-
tage that the data are national. The sample was nevertheless quite small and is therefore not rep-

resentative as such.

Self-evaluation as a method of evaluation of competence has several limitations: e.g. overesti-
mation, underestimation, the person does not know what to estimate, she/he is not familiar with
the estimation process, the effect of individual experiences and context etc. In addition, the
knowledge test (BKAT-7, Toth 2012) and knowledge base of ICCN-CS-1 did not correlate in
this study. One limitation of criterion measurement/criterion measurement selection can be that
the theoretical structure between the scales differed too much, as one scale was a biological and
physiological knowledge test and the other a basic holistic competence scale. Furthermore, it
should be observed in literature searches and analyses that education and health care systems
differ between countries, especially between Europe and the US, Canada and Australia, and on-

ly empirical studies reported in English were used in this study.

In every phase of the study, the aim was close collaboration and information exchange between
nursing education, intensive and critical care nursing clinical practice, nursing research and bio-
statistician. The results of each part of the study have been evaluated in multiprofessional re-

search groups and the results of analysis are always based on the opinions of several research-
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ers. The challenges of validity and reliability are also described in detail in sub-studies (Papers I
-V).

7.4  Suggestions for further research

According to the results of the study the following suggestions for further research are pro-
posed. Graduating nursing students’ and ICU nurses’ basic competence in intensive and critical
care nursing should be studied further, the effectiveness of the clinical practice period and orien-
tation programmes should be examined, and the developed ICCN-CS-1 scale should be devel-
oped and tested further in several ways. (Figure 7)

BASIC EXPLORATION OF COMPETENCE:
Suggestions for further research

To study how biological and physiological knowledge develops during nursing students’ clinical practice in ICU.
To study how biological and physiological knowledge develops during orientation program.

To study how nursing administrators can assess the personal base of a nurse in professional development discussions
and in employment process.

INSTRUMENTATION OF COMPETENCE:
Suggestions for further research

Construct of the scale
To study with the help of explorative factor analysis the construct of the scale and develop it further.

Reduction of the number of items on the ICCN-CS-1
To study and reduce the amount of items with explorative factor analysis, and by comparing these results to the the-
ory of competence in intensive and critical care nursing.

Experience base as fourth main domain of competence assessment scale in ICU nurse population
To study the experience base as the fourth main domain of the competence assessment scale in ICU nurse popula-
tion.

EVALUATION OF COMPETENCE:
Suggestions for further research

To study how basic competence develops during clinical practice in ICU.
To study how basic competence develops during orientation programs.

To compare students’ and nurses’ self-assessment with mentors’ assessments during clinical practice or orientation
programme.

Figure 7. Suggestions for further research
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7.5 Practical implications

According to the results of the study the following practical implications for nursing education,
practice and administration can be presented (Figure 8). Nursing education can be developed
with the help of the definition of competence. Competence can be divided into clinical compe-
tence and general professional competence. Furthermore, competence contains five bases. The
skill base and biological and physiological knowledge base of intensive and critical care nursing
should be strengthened in nursing education with appropriate innovative learning methods, e.g.
simulation. Competence should be assessed regularly in clinical practice to explore individual
learning needs for continuing education. The meaning and effectiveness of clinical practice and
orientation programmes should be strengthened both during nursing education and in clinical

practice.

ICCN-CS-1 is a useable scale for competence assessment in intensive and critical care nursing
for both graduating nursing students and ICU nurses. The scale can be used in evaluation of
work requirements, where specific scales are needed (cf. Ministry of Social Affairs and Health
2011; Paatola & Pesonen 2006), supporting the professional development of ICU nurses and
planning the contents for continuing education in intensive and critical care nursing. Nursing
competence is context-specific, which is why scales for assessing specific competences, such as
intensive and critical care nursing, are needed in nursing education and clinical practice (e.g.
Meretoja et al. 2004b; Meretoja & Koponen 2012). Alongside with students’ and orientees’
self-evaluation of basic competence, it might also be fruitful to collect mentors’ assessments for
strengthening and validation purposes of the self-evaluation. (cf. Vuorinen et al. 2000.) The use
of knowledge tests is recommended in nursing education and in clinical practice in competence

evaluation.

Nurses’ competence is related to patient safety and quality of nursing care (e.g. Kendall-
Gallagher & Blegen 2009; Person et al. 2004; Rischbieth 2006). These competence require-
ments defined and described in this study are absolutely crucial, and it is therefore difficult to
point out a main domain or sub domains or themes of competence as being predominant. Nurses
should have specific knowledge base, skill base and attitude and value base and experience base
of intensive and critical care nursing. Furthermore, the personal base of an ICU nurse is an inte-
gral part of the competence. Clinical competence is vital, but also general professional compe-
tence is needed in practice. Competence in intensive and critical care nursing is a multidimen-
sional concept. In order to achieve good, safe and successful patient care, all basic competence
requirements (see Table 10) should be fulfilled.
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BASIC EXPLORATION OF COMPETENCE:
Practical implications

Education
Graduating nursing students’ basic biological and physiological knowledge of intensive and critical care nursing
should be ensured during nursing education.

Practice
Sufficient basic biological and physiological knowledge of intensive and critical care nursing for new ICU nurses
should be ensured in clinical practice during orientation programme.

Administration

It should be considered in professional development discussions and employment that competence in intensive
and critical care nursing consists of knowledge base, skill base, attitude and value base and experience base of this
nursing specialty and of the personal base of an ICU nurse.

INSTRUMENTATION OF COMPETENCE:

Practical implications

Education, practice and administration

ICCN-CS-1 is a useable scale for competence assessment in intensive and critical care nursing.

Knowledge test or other objective measurement should be used alongside with a scale based on self-assessment.

Experience base is not a useable domain for use in nursing competence assessment scales developed for nursing
specialities among graduating nursing students or for newcomers in ICU.

Personal base is not a suitable domain for use in self-evaluation-based competence scale.

EVALUATION OF COMPETENCE:
Practical implications

Education
The skill base of intensive and critical care nursing should be strengthened in nursing education with appropriate
learning methods, e.g. simulation.

Practice
Competence should be assessed regularly to explore individual learning needs for continuing education.

Administration
The skill base of intensive and critical care nursing should be continuously strengthened with appropriate contents
and learning methods in continuing nursing education.

Figure 8. Practical implications



60 Conclusions

8 CONCLUSIONS

The conclusions of this study can be presented as consisting of four items. This study produced
1) new knowledge of competence in intensive and critical care nursing, ii) the outcomes of in-
tensive and critical care nursing speciality in Finnish nursing education and iii) the competence
of ICU nurses. This study also provides iv) new knowledge for the development of competence

scales and application of these scales.

1) Competence in intensive and critical care nursing is a holistic and multidimensional concept.
i1) The students seem to trust their competence near graduation. However, their basic biological
and physiological knowledge and skills of intensive and critical care nursing are poor. Intensive
and critical care nursing is caring for acute critically ill patients and sustaining their vital func-
tions. During nursing education and during orientation programmes in clinical practice it is
therefore important to focus on strengthening new graduating nursing students’ biological and
physiological knowledge base and skill base in intensive and critical care nursing. iii) The basic
competence of ICU nurses is excellent. However, there was variation in competence domains,
which should be taken into account in planning continuing nursing education. iv) This study
produces new knowledge for nursing education research and clinical nursing science: compe-
tence, special competencies in particular, have been little studied and operationalized. This
study met well the presented aims of the study. However, in future, the self-evaluation-based
basic competence scale in intensive and critical care nursing ICCN-CS-1 should be further de-
veloped in multiple ways, and objective evaluation methods should also be developed for use

alongside the self-evaluation-based competence scale.
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Appendix 5. Studies (n=94) of different perspectives of competence in intensive and critical care

nursing

Clinical competence (n=66)

Professional competence (n=28)

Author, year

Theme

Author, year

Theme

O'Sullivan et al. 2000

Equality and justness

Bunch 2001; Halvorsen et al.
2008; O'Connell & Landers 2008

Ethical sensitiveness

Gramling 2004; Marrone 2008

Individuality and intimacy

Currey et al. 2006; Ramezani-Badr
et al. 2009; Taylor 2006

Decision-making
process

Meijers & Gustafsson 2008;
Yeh et al. 2004a

Autonomy and safety

Bucknall 2000; Bucknall 2003;
Bucknall & Thomas 1997; Currey
J& Botti 2006; Hoffman et al.
2009; Holl 1994; Manias & Street
2001; Pirret 2007

Factors that influence
on decision-making

Watts et al. 2005; Watts et al. Continuity Hicks et al. 2003 Critical thinking
2006
Almerud et al. 2008. Comprehensiveness Storesund & McMurray 2009 Quality of practice

Beck & Johnson 2008; Cason et
al. 2007; Ryder-Lewis &
Nelson 2008; Slomka et al.
2000; Walker & Gillen 2006;
Oztekin et al. 2008

Adherence to practical
guidelines

Bucknall et al. 2001

Evidence-based
practice

Crego & Lipp 1998; Egerod
2002;

Labeau et al. 2009;
Lehwaldt & Timmins 2005;
Paulus et al. 2009;
Pogorzelska & Larson 2008;
Tolentino-DelosReys et al.
2007

Awareness of clinical
guidelines

Burgess et al. 2010; Jamieson et al.
2002; Kuokkanen et al. 2002;
Lindahl & Norberg 2002; Meretoja
et al. 2004b; Schribante et al.
1996; Suominen et al. 2001

Self-development

Kiekkas et al. 2006; Technological equipments | Lingard et al. 2004 Teamwork
Kongsuwan & Locsin 2011

Peden-McAlpine 2000; Recognition of abnormal | Linton & Farrell 2009 Leadership
Reischman &Yarandi 2002 situations

Santiano et al. 1994 Biological-physiological Dawson & Coombs 2008; Fairley | Consultanting

function of humans

& Closs 2006

Corley et al. 2009; Giuliano &
Kleinpell 2005;

Giuliano & Liu 2006; Hamdan-
Mansour et al. 2010; McGhee
& Woods 2001; Puntillo et al.
2008; Vallee et al. 2007

Patient monitoring

Chan et al. 2011; Day et al.
2001; Jones et al. 2004;
Kelleher & Andrews 2008;
Wentzel Persenius et al. 2009;
Wood 1998; Yeh et al. 2004b;
Yeung & Chui 2010

Basic care

Fahimi et al. 2008

Medical care

El-Masri & Fox-Wasylyshyn
2007; Fox & Jeffrey 1997;
Hughes et al. 2005; Johansson
et al. 2005;

Karlsson et al. 2011;
Liaschenko et al. 2009;
Potinkara & Paunonen 1996;
Stayt et al. 2007,

Takman & Severinsson 2005;

Care of significant others
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Takman & Severinsson 2006;
Agard & Maindal 2009

Albert et al. 2002; Washburn et
al. 2005

Patient education

Erkes et al. 2001; Sjostrom et
al. 1999; Sjostrom et al. 2000;
Wang & Tsai 2010

Pain management

O’Brien et al. 2001

Patient comfort

Espinosa et al. 2010; Moss et
al. 2005; Puntillo et al. 2001;
Zomorodi & Lynn 2010

End-of-life care

Kim & Elliott 2006

Brain death and organ
transplantation

Ho et al. 2011

Palliative care in ICU
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Appendix 9. Characteristics of samples in phase 4

Background factors students (n=139) nurses (n=431) p-value”
Age (years, Ngygens= 137, Npyrses=430) mean SD min max mean SD min max <.0001*
28 7.1 21 52 38 99 22 62
Gender (Ngygents=138, Nyyrses=421) 0.0007**
female/male (n, %) 132 (96.0)/ 6 (4.0) 356 (84.6) / 65 (15.4)
Education (ngygents=139)
upper secondary school (n, %) 69 (50.0)
enrolled nurse education(n, %) 40 (29.0)
upper secondary school and enrolled nurse education
(n, %) 23 (16.0)
other (university education) (n, %) 7(5.0)
(nnurses:429)
nurse (Bachelor of Health Care) 227 (52.9)
specialist nurse 95 (22.1)
nurse 82 (19.1)
other 25(5.8)
Work experience (years) in nursing (nyygens=116) mean SD min max
37 53 0 24
Work experience (years) as a nurse in intensive and mean SD min max
critical care (n,.s=425) 9.1 8.1 0.02 36
Other work experience as a nurse in health care mean SD min max
(Nyyrses=328) 54 72 0 37
Optional studies if possible to select (ngygenis=134)
yes (n, %) 120 (90.0)
i. medical-surgical nursing (n, %) 26 (19.5)
il. perioperative nursing (n, %) 26 (19.5)
iil. child and youth nursing (n, %) 16 (12.0)
iv. psychiatric nursing (n, %) 27 (20.0)
v. other (n, %) 25 (19.0)
no (n, %) 14 (10.0)
Acute/critically ill patient or intensive and critical
care or emergency care nursing studies completed
(nstudents:1 34)
yes (n, %) 45 (34.0)
no(n, %) 89 (66.0)
amount of credits (n=33) mean SD min max
86 671 20
Clinical practice in intensive care and critical care
(nsludems: 1 39)
yes (n, %) 19 (14.0)
no (n, %) 120 (86.0)
number of weeks (n=19) mean SD min max
57 341 15
Clinical practice in comparable unit (e.g. emergency
unit or operating theatre) (ngygens=138)
yes (n, %) 70 (51.0)
no (n, %) 68 (49.0)
number of weeks (n=69) mean SD min max
57 351 15
Estimated grade of theoretical studies (ngygens=139)
fair (n, %) 13 (9.0)
good (n, %) 93 (67.0)
very good - excellent (n, %) 33 (24.0)
Independent information retrieval of intensive and <.0001**
critical care nursing (Ngygens= 138, Nyyrses=426)
yes (n, %) 46 (33.0) 400 (93.9)
no (n, %) 92 (67.0) 26 (6.1)
Use of nursing journals in information retrieval of <.0001**
intensive and critical care nursing (ngygens=139,
nnurses=429)
yes 63 (45.0) 367 (86.0)
i international scientific journals 10 (16.0) 67 (18.3)
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ii. national scientific journals 45 (71.5) 141 (38.4)
iil. professional journals 44 (70.0) 352 (95.9)
no 76 (55.0) 62 (14.0)
Autonomy in nursing (1 — 10) (ngygens=138, mean SD min max mean SD min max <.0001*

nnurses:430)

69 15 1 10

81 15 2 10

Interested to practice in ICU (ngygens=137)
yes (n, %)

no (n, %)

‘Work motivation (1-10) (n,,ss=429)

54 (39.0)
83 (61.0)

mean SD min max
81 12 2 10

1) Statistically significant difference between students and nurses

* Mann-Whitney U-test
* * Chi-Square test
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Competence requirements in intensive and critical care nursing, Delphi round 2, questionnaire

APPENDIX 19. Phase 2

(tutkija tayttaa)

D

Turun yliopisto hoitotieteen laitos/syksy 2006

TtT-opiskelija Riitta-Liisa Aari
Vaitostutkimus: Tehohoitotyén kompetenssin mittaaminen ja arviointimittarin kehittaminen

TtM,

Kyselylomake 2

Merkitkda viivalle tai ympyréikda vastauksenne.

vuotta

11ka

2 Sukupuoli: 1 nainen 2 mies

3 Koulutus:

laakari
Tehohoidon erityispatevyys: 1 kylla 2 ei

2 sairaanhoitaja AMK

1

3 muu:

3 erikoissairaanhoitaja; erikoistumisala:

4 sairaanhoitaja; suuntautumisvaihtoehto:

5 jokumuu koulutus:

vuotta

4 Tybkokemus l&dkérind/sairaanhoitajana teho-osastolla

vuotta

5 Muu terveysalan tyékokemus ladkarind/sairaanhoitajana

6 Oletteko suorittanut tehohoitoon/tehohoitotydhén liittyvia jatko-opintoja?

1 Kylls, mits?

2 En.
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Il Tehohoitotyon tieto-, taito-, asenne- ja arvoperusta seka kokemusperusta

asiaan késityk ikolla 1-5. 1= ei lail tarked 5= erittdin tarked.

Kirjoi li numero

Jokaisesta asiasta on tarkoitus tarkastella ja arvioida asian liittymisté tehosairaanhoitajan tietoperustaan, taitoperustaan,
asenne- ja arvoperustaan sekd kokemusperustaan.

Esimerkki vastaamisesta tieto taito senne jaarvo k

T i jan tehtaviin kuuluu hoitotysn toimenpiteen toteutt

arteriaverinaytteen otto 5 5 5 5
omaisten ohjaus 5 5 5 5

2.1 Hoitotyon periaatteiden toteuttaminen
Tehosairaanhoitaja toteuttaa tydssaan seuraavaa hoitotydn periaatetta: tieto taito asenne ja arvo kokemus
7 tasa-arvo

8 itsemaédraamisoikeus

9 oikeudenmukaisuus
10 turvallisuus

11 yksilllisyys

12 intimiteetti

13 hoidon jatkuvuus
14 ammatillisuus

15 kollegiaalisuus

16 vastuu

17 kokonaisvaltaisuus

19 omatoimisuuden tukeminen

Miten térkeédsti asia mielesténne liittyy tehosairaanhoitajan kompetenssiin eli pétevyyteen? 1= ei lainkaan térked 5= erittdin térked

2.2 Kliinisten ohjeiden kaytto
Tehosairaanhoitaja: tieto taito senne ja arvo
20 noudattaa kliinisia ohjeita

21 noudattaa la&karin méarayksia
22 noudattaa aseptisia ohjeita

23 noudattaa hygieniamaarayksia

2.3 Hoitoty6n
T i jan tehtaviin kuuluu hoitotyén toi iteen toteuttaminen: tieto taito asenne ja arvo
24 epanormaalin tilanteen tunnistaminen

25 potilaan tarkkailu kliinisesti

26 potilaan tarkkailu teknisten laitteiden avulla

27 potilaan kivun hoito

28 potilaan tukeminen

29 perushoito

30 potilaan ohjaus

31 saattohoito

32 omaisten hoito

33 laakehoito

34 potilaan valmistelu toimenpiteisiin

35 toimenpiteissa avustaminen

36 potilassiirto

Toteuttaessaan hoitotydn toimenpiteitéd tehosairaanhoitaja:
37 hallitsee ihmisen biologis-fysiologisen toiminnan

38 hallitsee erilaiset sairaudet

39 hallitsee erilaisten sairauksien hoidon
40 hallitsee Iaékelaskut

41 hallitsee Pharmaca Fennican kayton

42 hallitsee kaytettavat laakeaineet

43 hallitsee vitaalielintoimintojen tukemisen
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Totel 1 hoitotyon toimenpiteité tehosairaanhoitaja:

44 hallitsee nestehoidon

45 hallitsee ravitsemushoidon

Miten térkeésti asia mielestédnne liittyy tehosairaanhoitajan kompetenssiin eli pétevyyteen?

2.4 i herkkyys

1= ei lainkaan térked 5= erittdin tarked

Tehosairaanhoitaja:

tieto

taito asenne ja arvo

46 toimii eettisesti oikein

47 noudattaa eettisia ohjeita

48 toimii potilaan edustajana

2.5 Péétoksenteko

Tehosairaanhoitaja hallitsee:

tieto

taito senne ja arvo

49 hoitotydn paatoksenteon

50 kriittisen ajattelun

51 priorisoinnin

52 ongelmanratkaisun

2.6 K

Tehosairaanhoitaja hallitsee:

tieto

taito asenne ja arvo kokemus

53 ndytt6on perustuvan hoitotyon

54 itsensd kehittdmisen

55 erilaiset tietojdrjestelmat

56 ATK:n

57 perehdytyksen

58 johtamisen

59 hoidon tilastollisen seurannan

2.7 Tiimityd

Tehosairaanhoitaja hallitsee:

Itieto

|taito |asenne jaarvo

60 ryhmatyon

Tehosairaanhoitaja hallitsee:

tieto

taito isenne ja arvo

61 vuorovaikutuksen

62 yhteistyon

Il Tehosairaanhoitajan persoonalliset piirteet

Kirjoi i numero taulukk

1= ei lainkaan térkeé 5= erittéin tiarkea

Esimerkki vastaamisesta arvio 1-5
Tehosairaanhoitaja on:

ahkera 5
Tehosairaanhoitaja on: arvio 1-5

63 huumorintajuinen

64 stressinsietokykyinen

65 sopeutumiskykyinen

66 dkillisissa tilanteissa nopea

67 rauhallinen

68 hyvassa fyysisessd kunnossa

69 kielitaitoinen

70 kyvykds erottamaan ty6- ja vapaa-ajan toisistaan

71 valpas

72 tunnollinen

73 tarkka

74 kérsivéllinen

75 oma-aloitteinen

76 empaattinen

77 paattavdinen

78 sopivasti itsekds

79 suunnitelmallinen

80 looginen
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arvio 1-5

Tehosairaanhoitaja on:

81 rehellinen

82 taloudellinen
83 ystavallinen
84 joustava

85 aktiivinen
86 noyra

87 ammattistaan ylpea

88 aito

89 kyvykas laittamaan itsensa likoon toisen auttamiseksi

90 hétailematon

91 itsendinen ammattitaitonsa rajoissa

92 inhimillinen

93 tydterveydestaan huolehtiva

94 riped

95 jarjestelmillinen

96 rohkea

97 luotettava

98 luonteeltaan vahva

99 intuitiivinen

100 sitoutunut tyohonsa

101 positiivinen
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