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Abstract
Background: Nursing competence is highly related to patient outcomes and patient safety issues, especially in
intensive care units. Competence assessment tools are needed specifically for intensive care nursing.
Objective: This study was performed to determine psychometric properties of the Intensive and Critical Care
Nursing Competence Scale version-1 between Iranian Nurses.
Methods: The present study was a methodological research in which 289 nurses of Intensive Care Units from
nine hospitals in Shahid Beheshti University of Medical Sciences in Tehran were selected between 2015 and
2016. The original version of the scale was translated into Persian and back-translated into English, and the
comments of the developer were applied. The validity of the scale was the determined quality (content validity
and face validity) and quantity (confirmatory factor analysis). Reliability of the scale was reported by Cronbach’s
alpha coefficient and Intra class Correlation Coefficient. SPSS-PC (v.21) and LISREL (v.8.5) were used to
analyze the data.
Results: The intensive and critical care nursing competence scale version-1 is a self-assessment test that consists
of 144 items and four domains which are the knowledge base, the skill base, the attitudes and values base and the
experience base, which are divided into clinical competence and professional competence. Content and face
validity was confirmed by 10 experts and 10 practitioner nurses in the intensive care units. In confirmatory factor
analysis, all fitness indexes, except goodness of fit index (0.64), confirmed the four-factor structure of the ICCN-
CS-1. The results of the factor analysis, load factor between 0.304 and 0.727 items was estimated; only 4 items
out of 144 items, that were loaded were less than 0.3 due to high Cronbach’s alpha coefficient (0.984-0.986), all
items were preserved, no item was removed and 4 subscales of the original scale were confirmed.
Conclusion: The results of this study indicated that the Persian version of “The Intensive and Critical Care
Nursing Competence Scale version-1” is a valid and reliable scale for the assessment of competency among
Iranian nurses, and it can be used as a reliable scale in nursing management, education and research.
Keywords: Psychometric, Competence, Scale, Intensive care nursing, Critical Care nursing

1. Introduction
Intensive and critical care nursing is focused on the treatment of severely ill patients. These patients benefit from the
attention of highly trained and skilled personnel applying modern techniques and interventions appropriately,
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intelligently and compassionately (1). Nurses, which are the largest group of service providers in health systems (2)
are the largest professional group in ICUs (3). Clinical competency is very important for patient care in the complex
environments of intensive care units (4). Nowadays, in the competitive world, it is a key factor in the survival of
hospitals (5). Competence in nursing has strong relations with patient outcomes and patient safety, quality of care,
patients’ satisfaction (6), reduction in medical errors, nosocomial infections, mortality, postoperative complications,
and unplanned extubation, especially in intensive care units (3). Nurses are encouraged to increase their level skills,
critical thinking, and self-learning by determining their level of competence (7). Reduction in clinical competence
level may lead to duplication in care, which results in energy wastage, cost and time, patients dissatisfaction from
unfavorable care by nurses, vast work faults, putting patients and the health of personnel at risk, reduction in
efficiency, ineffective use of personnel ability, a lot of unfinished activity at the end of work shifts, fatigue, and
nurses left feeling that the number of personnel is inadequate (8). Lack of competence in intensive care units could
lead to an increase in, for example, the number of patients falling out of bed, medical errors, and reduction in the
safety and health of patients (9). From 1999 to date, the issue of nurses’ clinical competence evaluating has been
considered as a principal subject in this field (10). In 2000, the World Health Organization emphasized the
importance of nurses’ professional competence to ensure quality nursing care (11, 12). Competency is the quality or
state of the proportional existence of an activity, which is hard to be studied. It has also been described as a specific
trait used to judge a person's adequacy or capability. Competence is the reflection of knowledge, critical thinking,
and individual and technical skills exhibited by people in professional clinical situations (7). The use of valid and
reliable tools is very important in different areas of this concept. However, there are shortages in such tools (13).
There is little evidence for systematically organized competency assessment. Validity and reliability of measurement
tools or strategies were rarely reported (14). In summary, a lot of competence measuring tools do not have concrete
evidence of validity, reliability, or both (15) and the present tools have rarely tested validity and reliability (16). Few
of them have been tested for psychometric properties (17). Development of competence assessment tools are needed
specifically for intensive care nursing. Intensive care nursing is a unique and special type of nursing that cannot be
assessed with a general nursing competence tool. There is no tested reliable and valid basic competence assessment
scale for intensive and critical care nursing (3). Several instruments have been used in development and
psychometrics in different countries for nursing competency assessment, which can be named between them as
follows: Nurse Competence Scale (18), The Competency Inventory for Registered Nurses (CIRN) (12), The
EHTAN questionnaire tool (EQT)-The European Health Care Training and Accreditation Network (EHTAN) (19),
The Australian Nursing Competency Incorporated (ANCI) 2000 standards (20), Australian Nursing Competency
Incorporated (ANCI) 2000 standards (21), The Holistic Nursing Competence Scale (HNCS) (16), Nurse
Professional Competence (NPC) (17), The Clinical Competence Questionnaire (CCQ) (15), Competency Inventory
for Postgraduate Students of Intensive Care Nursing (22), and The Professional Nurse Self-Assessment Scale (23).
However, these tools, are not exclusive to the assessment of intensive care nursing competence. Some of these tools
assess clinical competency and others evaluate professional competency. The three existing tools of intensive care
nursing (24-26) measure competence in that field only partly. Two of them are basic biological-physiological
knowledge tests (24, 26), while the competence standards tool 2005 by Fisher et al. assesses special-level nursing.
The Intensive and Critical Care Nursing Competence Scale version-1 was developed with psychometric testing by
Lakanmaa et al. (3) for basic competence assessment in intensive and critical care nursing. This scale can be used
both for assessment of basic competence of nurses working in clinical practice and for measuring basic competence
in nursing education in this special field.

The scale is useful in newcomers’ orientation programs while developing, for example, the content of the program
and supervision. The scale is a self-assessment test consisting of 144 items over four individual domains: a
knowledge base, a skill base, an attitudes and values base, and an experience base. Each domain contains 36 items.
Each item is on a 5-point Likert score, with 1 = very poor and 5 = very good score. Scores on the scale can be
classified as poor competence (= 1, 144-288, Likert 1–2 × 144), moderate competence (= 2, 289-432, Likert 2–3 ×
144), good competence (= 3, 433-567, Likert 3–4 × 144) or excellent competence (= 4, 577- 720, Likert 4–5 × 144).
Basic competence is divided into patient-related clinical competence and general professional competence. The
ICCN-CS-1 can be used both by graduating nursing students and ICU nurses for self-assessment of competence (3).
The survey of two clinical and professional competence dimensions is one of the points of strength of the ICCN-CS-
1, which evaluates the areas of knowledge base, skill base, attitudes and values base, and experience base. This scale
has not yet been used for psychometrics in any country. To date, the special tool has not been introduced on
competence level measurement of Iranian nurses in intensive care units. The purpose of this study is to determine
the psychometric properties of Persian Version of "the Intensive and Critical Care Nursing Scale Version-1".
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2. Material and Methods
2.1. Research design and setting
The present study was a methodological research (27), in which the Persian version of ICCN-CS-1 was translated
and validated among Iranian nurses. The study population were nurses of intensive care units from nine hospitals in
Shahid Beheshti University of Medical Sciences in Tehran, from March 2015 through February 2016. Simple
random sampling method was performed in order to achieve a sufficient sample size to conduct a confirmatory
factor analysis. The inclusion criteria were having at least a bachelor's degree in nursing, practitioner nurses of
intensive care units in hospitals affiliated to Shahid Beheshti University of Medical Sciences and willingness to
participate in research. The exclusion criterion was non-completion of responses to items of ICCN-CS-1. Based on
these criteria, 450 nurses were eventually chosen.

2.2. Scale translation
We translated and validated the intensive and critical care nursing competence scale version -1 according to the
method suggested by Wild et al. (28). After electronic communication and approval by the original developer of the
scale, it was translated into Persian by two translators whose native language was Persian and had enough
experience and mastery of English texts translation into Persian, who were selected according to the purposive
method. Efforts were made to ensure that the translation did not change the meaning and concept even at a difficult
level of translation. To this end, the equivalent of the terms, phrases and sentences were affirmed. The two
translations were compared and edited by five faculties of the School of Nursing and Midwifery of Shahid Beheshti
University of Medical Sciences and a final copy was prepared. Early translators were not involved at this stage. In
the next step, the text was back-translated into English by one qualified translator in Persian and English (an English
language expert) and sent to the designers of the scale by e-mail for the same concept and final confirmation of the
Persian version and the original English version that she agreed to provide in English. At this stage, the scale
developer’s verification was received. Afterward, the comments of the designers were applied by the research team
and the Persian version of the intensive and critical care nursing competence scale was confirmed, and the validation
process of the translated scale was conducted by assessing content and face validity, construct validity (by
confirmatory factor analysis), reliability, and internal consistency.

2.3. Content validity
The CVI is an index of inter-rater agreement (29). Proportion agreement lacks a value indicating “no agreement,”
thereby creating the potential for inflation of agreement due to chance (30). One concern that has been raised about
the CVI is that it is an index of interpreter agreement that simply expresses the proportion of agreement, and
agreement can be inflated by chance factors (31). Face and content validity were performed qualitatively. The
translated scale (paper) was given to ten experts (faculties of the School of Nursing and Midwifery of Shahid
Beheshti University of Medical Sciences) and ten practitioner nurses in various intensive care units (in hospitals) to
review it and provide their comments. They were also asked to express their ideas about grammar using the right
words, clarity, simplicity and comprehension of words and phrases. They also confirmed the face validity of the
Persian version of the ICCN-CS-1.

2.4. Construct validity
To factor analyze, Burns and Grove suggested 5 to 10 samples per variable (32). On average, three samples per
variable are sufficient. The number of samples required for factor analysis is different to aid the determination of the
construct validity of researchers. Whereas factor analysis is performed based on correlation, 100-200 samples will
suffice for this purpose. However, there is no clear law for the number of samples (33). At this stage, convenient
sampling was performed. In consonance with the law of the construct validity, and number of items of ICCN-CS-1
(144 items), a minimum of 432 cases were estimated and ultimately, 450 cases were considered. In this study,
indices of fit, the ratio of chi square to degree of freedom, goodness of fit index (GFI), comparative fit index (CFI),
incremental fit index (IFI), normed fit index (NFI), non-normed fit index or Tucker Lewis index (NNFI or TLI), root
mean square residual approximately (RMSRA) and root mean square error of approximation (RMSEA) were
evaluated.

2.5. Reliability
Internal consistency reliability of the scale was calculated by Cronbach’s alpha. The correlation between test-retest
among 32 practitioner nurses in intensive care units in different hospitals who had participated in a previous stage
within the time interval of two weeks, were selected by simple random method. LISREL 8.5 was used for
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confirmatory factor analysis of all four dimensions of the ICCN-CS-1. Internal consistency reliability and test-retest
were performed by using SPSS version 21.

2.6. Ethical Considerations
Approval by the original developer of the scale was given by electronic communication. We gained approval for the
study from the ethical committee of Shahid Beheshti University of Medical Sciences (ethical approval code:
SBMU2.REC.1394.169), Tehran, Iran. Informed consent was obtained from all participants prior to filling in the
scale. Objectives of the study were explained and researchers promised to keep the participants’ information
confidential.

3. Results
3.1. Demographic characteristics
The total samples were 432 practitioner nurses in intensive care units of which 143 participants did not complete the
scale and 289 (67 %) participants completed the scale. Most of the participants were female (88.4%, n=244) and
16.6% were male (n=45), the participants mean age was 35.93 years old with SD =7.382 (range 23-59) and they had
1-30 years' work experience in nursing (mean =11.29, SD =6.765), also, they had 1-26 years' work experience in the
intensive care nursing (mean =7.61, SD =5.592). Overtime average worked per month was 0-120 hours (mean
=49.11, SD =12.259). The demographic characteristics of the nurses are reported in Table 1.

Table 1. Demographic characteristics of the practitioner nurses
Parameter Category n %
Sex Female 244 84.4

Male 45 16.6
Age (years) 22-30 83 28.7

31-38 99 34.3
39-46 82 28.4
> 47 25 8.6

Marital status Single 93 32.17
Married 192 66.43
Widowed or divorced 4 1.37

Work experience in nursing (years) 1-5 71 24.56
6-10 73 25.25
11-15 57 19.7
16-20 63 21.8
21-25 16 5.53
> 26 9 3.11

Work experience in intensive care nursing (years) 1-5 136 47
6-10 66 22.83
11-15 56 19.37
16-20 29 10
21-25 1 0.34
> 26 1 0.34

Education level Graduate 257 89
post Graduate 32 11
PhD 0 0

Work shift Morning 37 12.8
Evening 1 0.34
Rotation 251 86.9

Overtime average worked per month (hours) < 20 1 0.34
20-40 51 17.7
41-60 216 74.4
61-80 14 4.8
81-100 6 2
> 100 1 0.34
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3.2. Translation of Persian Version Scale
We translated and validated the intensive and critical care nursing competence scale version 1. The scale was
studied by 10 practitioner nurses in intensive care units for basic information on wording and vague points, and their
comments were utilized by the research team. The only vague point mentioned by the nurses was item number 4,
which was changed from "same (identical) as" to" be similar to", then reforms in the scale were carried out and the
final version was ready to be used in psychometrics.

3.3. Content Validity
A total of 10 experts (members of Shahid Beheshti Faculty of Nursing and Midwifery) and 10 nurses evaluated
simultaneously all the statements of the scale in terms of "relevance, simplicity and clarity" and all the items were
relevant, simple and clear. Only item number 3 for some nurses and item number 4 for some nurses and some
experts were not simple and clear. By consultation with teachers and advisors and faculty members, item number 3
was changed from the "patient-centered" to "patient-centered (focus on patient)" and item number 4 from "to be
similar" to "the same (identical)". Other items were adopted without change.

3.4. Construct Validity
Confirmatory factor analysis was used to assess the original four-dimensional ICCN-CS-1. In order to confirm the
factor structure and examine the power and significant contribution of each factor, the ratio of chi square to degree
of freedom was 4.36. The other fit indices such as goodness of fit index 0.64, comparative fit index 0.95,
incremental fit index 0.95, normed fit index 0.95, non-normed fit index or Tucker Lewis index 0.94, root mean
square residual approximately 0.031 and root mean square error of approximation was 0.10 statistically. Load factor
between 0.304 and 0.727 items was estimated; only 4 items out of 144 items (15, 25, 37 and 109) that were loaded
were less than 0.3. Due to high Cronbach’s alpha coefficient (0.984-0.986), all items were preserved and no item
was removed (Table 2). Overall, based on the mentioned indicators, it can be said that the factor analysis of "the
intensive and critical care nursing competence version-1" confirmed to optimal fitness. Comparative fit index and
goodness of fit index had a range of zero to one. Each index evaluated the pattern of fit in a unique way and the
pattern implies the degree of closeness of one range to another. Some researchers have recommended that the
comparative fit index should be used because it is higher than the goodness of fit and will be less affected by sample
size (29).

Table 2. Item statistics
Question Scale mean if

item deleted
Scale variance if
item deleted

Corrected item- total
correlation

Cronbach's Alpha if
item deleted

15. Protection from
vital functions

618.08 4690.129 0.083 0.985

25. Make professional
decisions

618.16 4671.891 0.109 0.985

37. Make them feel
secure

618.22 4645.349 0.714 0.984

109. Make patient feel
secure

618.16 4641.324 0.151 0.986

3.5. Reliability
Cronbach's alpha coefficient for basic knowledge, skills, attitudes and values and experience were 0.93, 0.96, 0.95
and 0.96 respectively. This indicated the excellent reproducibility of the scale. Cronbach's alpha coefficient for the
total scale was reported to be 0.98. Intra-class correlation coefficient in terms of dimension for basic knowledge was
0.89, skill 0.83, attitudes and values 0.87 and experience 0.84 and 0.86 for the total scale.

4. Discussion
The aim of this study was to translate the ICCN-CS-1 into Persian and assess its psychometric properties in an
Iranian intensive critical care nursing population. When an instrument of culture or language is translated into
another language or used in another culture, its psychometric properties need to be evaluated (34). The intensive and
critical care nursing competence scale Version-1, is not an exception. In this study, psychometric properties were
assessed by face validity, content validity and, construct validity and reliability. Face validity and content validity
were carried out by qualitative method; and content validity was confirmed by 10 experts who considered a few
changes. A 2014 study by Lakanmaa et al. (3) showed that the scale has acceptable validity. They conducted face
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validity and content validity by qualitative method with 45 experts and content validity was 80%. The results
showed that face validity and content validity of "ICCN- CS-1" were acceptable and approved for quantitative
analysis. The quantitative data included demographic findings, construct validity and reliability. The total samples
were 450 practitioner nurses in intensive care units of which 432 participants answered the scale. A total of 143
participants did not complete the scale and 289 (67 %) participants completed the scale. In the study of Lakanmaa et
al., (3) 431 practitioner nurses in intensive care units (54 % response) and 139 graduating nursing students (59%
response) participated in the development of a psychometric Finnish version of "the intensive and critical care
nursing competence scale version1" (3). Convenient samples were used in both studies. Confirmatory factor analysis
of "ICCN-CS-1" was conducted with 289 practitioner nurses in the intensive care units. Due to the fact that 7 of the
8 indicators for the fit index showed an acceptable score, 4-dimensional structure of the original scale was
confirmed. Considering the fact that the Chi-square statistic is sensitive to sample size, Chi-square statistic
relationship (X2/df) was used to calculate and measure the overall appropriateness of the model (35). This index was
4.36. Comparative fit index is another fit index of confirmatory factor analysis. Acceptable values for this indicator
are 0.9-0.95 to express the fitness of the model (36). In this study, comparative fit index was 0.95. Values of other
fitness indicators were goodness of fit index 0.64, gradual index fitting 0.95, normed fit index 0.95, Tucker Lewis or
non-normed fit index 0.94, root mean square residual 0.031 and root mean square error of approximation 0.1
respectively. A reliable tool increased the power of the study to detect differences in meaningful communication that
occurs in research (32). Reliability in a tool is one of the most important criteria that show the quality of the tool.
Reliability criteria of this scale were Cronbach's alpha coefficient and the test-retest methodology, which showed
acceptable internal consistency and stability of this scale. The results showed that "ICCN-CS-1" had a high stability.
Cronbach's alpha coefficient for the basic knowledge, skill, attitude and value and experience was 0.93, 0.96, 0.95
and 0.96 respectively indicating an excellent repeatability of the scale. Cronbach's alpha coefficient for the total
scale was reported to be 0.98. Cronbach's alpha coefficient in the study of Lakanmaa et al. (3) was also 0.98. The
Cronbach's alpha coefficient values were high and the nature of the competence scale is unidimensional, and the
items correlate strongly with each other (37). Test-retest method was used in determining the consistency of the
results obtained from the tests that were carried out twice, two weeks apart to show the high stability of the tool.
Intra-class correlation coefficient was in the knowledge base of 0.89, skill base 0.83, attitude and value base 0.87
and experience base 0.84. Lakanmaa et al. (3) reported that the correlation coefficient for graduate nursing students
was 0.25 to 0.81 and 0.22 to 0.70 for practitioner nurses. Several instruments for measuring and assessing nurses'
clinical competence have been developed including psychometrics in different countries several years ago (12, 15,
16-23). The basic competence scale ICCN-CS-1 is a new scale and it shares the same difficulties with a previous
holistic competence scale developed for critical care nursing (37).

The intensive and critical care nursing competence version -1 evaluates separately the patients’ safety, justness,
aseptic rules, instructions for the use of technical equipment, nurses’ ethical code, organ transplantation law, and
economic efficiency in four domains, which are the knowledge base, skill base, attitudes and values base and
experience base. The other instrument did not expound on this case. Only Nurse Professional Competence (NPC)
evaluates safety planning and nursing law. In this scale, basic competence is divided into clinical competence and
professional competence. Clinical competence consists of three subdomains: principles of nursing care, clinical
guidelines and nursing interventions. Professional competence consists of four subdomains: ethical activity and
familiarity with health care laws, decision-making, development work, and collaboration. The scale can be used to
assess the competence of graduating nursing students; therefore, the experience of scale should be removed. The
scale thus consisted of 108 items, the score ranging between 108 and 540. ICCN CS-1 is useful in planning
supervision in preregistration nursing students’ clinical practice and during orientation programs, for example, to
identify learning gaps, define learning goals, and discuss competence in a comprehensive manner. The content of the
scale is in line with postgraduate education standards and the competence standards of critical care nurses, also at
specialist level. The only limitations in the present study were the sampling, which exclusively covered university
hospitals and the somewhat low response rate.

5. Conclusions
The findings of this study showed that the Persian version of the intensive and critical care nursing competence scale
version-1 has acceptable psychometric properties in the Iranian nursing population and can be used as a valid scale
in the areas of human resources management, promotion of nurses, their awareness of the level of competence and
professional opportunities, assessment of the need for training, nursing research and education. However, we
recommend further psychometric testing in other countries and the inclusion of larger samples of nurses and
particularly head nurses at various intensive care units.
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