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Abstract

Background

Critical care nurses need a high level of medical competence, especially with regard to

patient safety. There are several tools to measure general and critical care nursing compe-

tence, but the usability of these tools is inadequate because they include large numbers of

questions. To maintain quality and safety in intensive care units (ICUs), it is necessary to be

able to easily measure and evaluate critical care nursing competence. The purpose of this

study was to develop an easy-to-use questionnaire assessing critical care nursing compe-

tence related to patient safety.

Methods

A cross-sectional, descriptive, explorative study was designed to collect data from nurses

working in six ICUs in tertiary hospitals in Japan. Data were collected from August 2017 to

December 2018. The Critical Care Nursing Competence Questionnaire for Patient Safety

(C3Q-safety) is a 22-item instrument designed to assess nursing competence related to

patient safety in ICUs. Items were developed based on previous work related to critical care

nursing competence and were adjusted based on a pilot study.

Results

A total of 211 nurses working in ICUs participated in this study. Through descriptive statistics

and factor analysis, the number of questions was reduced from 24 to 22. The C3Q-safety

had four factors: decision making, collaboration, nursing intervention, and principles of nurs-

ing care. Cronbach’s alpha ranged from 0.73 to 0.83. The four factors showed positive cor-

relations with each other (0.47 to 0.72). Nurses licensed as certified nurses in intensive care

and those with longer ICU work experience showed significantly higher scores on all four

factors.
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Conclusions

We developed an easy-to-use questionnaire to assess critical care nursing competence

related to patient safety. The C3Q-safety was able to detect four areas of competence. The

C3Q-safety will make it possible to easily measure critical care nursing competence and can

be utilized for efficient education.

Introduction

Critically ill patients need to receive not only expert care supported by in-depth knowledge

and a high level skill, but also care that ensures patient safety. Therefore, critical care nursing

requires a high level of competence, which is an ongoing challenge.

The term “competence” is a widely used concept for all types of professionals. Competence

is also an essential concept in nursing, but the definition of this concept is vague [1, 2]. Critical

care nursing competence comprises both clinical and professional competence [3, 4]. Clinical

competence can be divided into three domains: principles of nursing care, clinical guidelines,

and nursing interventions. Professional competence can be divided into four domains: ethical

activity, decision making, development work, and collaboration. From a different viewpoint,

critical care nursing competence consists of four domains: knowledge base, skill base, attitude

and value base, and experience base [3]. DeGrande et al.’s (2018) integrative review of the liter-

ature noted that clinical and professional competence may overlap and that managing situa-

tions, decision making, and teamwork are important in developing professional competence.

In terms of the medical environment in Japan, as of 2016, there were 1033 certified nurses

(CNs) in intensive care and 177 certified nurse specialists (CNSs) in critical care nursing

among 805,708 full-time registered nurses (RNs) in the country [5, 6]. There are several ways

to become an RN in Japan, but most RNs receive nursing education at a four-year college or a

three-year training school and then pass the national nursing examination [6]. RNs are

licensed nationally, whereas certified nursing licenses are issued by the Japanese Nursing Asso-

ciation (JNA). To become a CN in intensive care, RNs with more than five years of practical

experience must complete a 6-month educational program at an educational institution and

then pass an examination administered by the JNA. To become a CNS in critical care nursing,

an RNs with more than three years of experience in a specialized field must complete a mas-

ter’s course at a graduate school and then pass an examination administered by the JNA. There

are 653 intensive care units (ICUs) in Japan, with a median of seven beds per ICU [7]. The Jap-

anese Ministry of Health, Labour and Welfare requires ICUs to have at least one nurse per two

patients, but specific requirements such as level of qualification and ability are not defined for

nurses working in ICUs by the Ministry, the JNA, or individual hospitals. Therefore, nurses

can work in ICUs even as first-year RNs who have not participated in standardized training

courses on topics such as advanced cardiovascular life support or fundamental critical care

support. In other words, nurses in Japan are compelled to work in ICUs, where advanced skills

are required, regardless of whether they have the appropriate skills or not.

To date, three measurement scales for critical care nursing competence have been pub-

lished: the Critical Care Competency Assessment instrument, the Self-Assessment Compe-

tence Tool, and the Intensive and Critical Care Nursing Competence Scale (ICCN-CS-1) [4, 8,

9]. Because these instruments include a large number of items, these three scales cannot be

administered frequently or easily. The ideal questionnaire should be usable by more people in

usual clinical settings. Additionally, if the questionnaire can be included in the Plan-Do-
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Study-Act cycle, the quality of health care can be improved. Therefore, the following four

points must be considered for a questionnaire seeking to measure critical care nursing compe-

tence: What does the questionnaire measure? Can nurses complete the questionnaire without

difficulty? Can the questionnaire be evaluated easily? From the evaluation, what kinds of train-

ing can we provide for quality improvement?

In summary, although ICU nurses are expected to provide particularly high-quality and

safe nursing care, not all of them receive appropriate training on care. Furthermore, because

there are no questionnaires measuring critical care nursing competence that are easy to use in

clinical settings, education based on evaluation is currently difficult to accomplish. The main

aim of the present study was to develop an easy-to-use self-assessment questionnaire that can

be used to measure critical care nursing competence, focusing especially on patient safety.

Materials and methods

Design

A cross-sectional survey was carried out to validate and assess an original self-report question-

naire, the Critical Care Nursing Competence Questionnaire for Patient Safety (C3Q-safety).

The study was conducted in three phases: instrument preparation, pilot study, and field study.

Instrument

The C3Q-safety is a scale designed to detect nursing competence related to patient safety in

ICUs. The initial 24 questions were derived from the nurse competencies of the American

Association of Colleges of Nursing, the clinical ladder of the JNA, and face-to-face and written

interviews with ICU physicians, ICU nurse practitioners, and CNs in intensive care. Each

question was scored on a five-point Likert scale, with higher scores corresponding to better

achievement. A pilot study was conducted with a sample of 49 ICU nurses. These results were

discussed among the authors and considered in the development of the final version of the

C3Q-safety.

Sample and setting

Data were collected using self-report questionnaires administered to nurses working in the

ICUs of four tertiary hospitals and two university hospitals in Japan from August 2017 to

December 2018. The participants received an explanation about this study, and those who

agreed to participate completed the questionnaire.

Procedure

We used self-assessment questionnaires in paper form, including items on critical care nursing

competence and demographic characteristics. Demographic data included sex, age, number of

years working as a nurse, number of years working in a critical care department, possession of

a CN in intensive care or CNS in critical care nursing license from the JNA, and level on the

nursing clinical ladder in Japan.

Analysis

SPSS, Version 17.0 was used to analyze the data. The demographic data and the questions on

nursing competence were evaluated using descriptive statistics. The underlying structure of

the C3Q-safety was explored using exploratory factor analysis. The principal factor method

was used to extract the factors, followed by oblique rotation of factors using promax rotation.

The number of factors to be retained was guided by Kaiser’s criterion (eigenvalues� 1),
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inspection of the screeplot, the cumulative contribution rate, and interpretation of the content

of each factor. We used t-tests and one-way analysis of variance to examine the relationships

between demographic characteristics and nursing competence. The α level was set at 0.05 for

statistical significance. Bonferroni’s correction was performed to maintain an overall type 1

error rate of 0.05 in multiple comparisons.

Ethical considerations

This study was approved by the Ethical Committee of Aichi Medical University, Japan (ethical

code: 2017-M036, 2018-M008). All of the participants were given written and verbal descrip-

tions of the study, and their anonymity and confidentiality throughout the study were guaran-

teed. Participation in the study was voluntary, and returning the questionnaires was

considered informed consent.

Results

Participants’ demographic characteristics

Of 293 questionnaires distributed to ICU nurses, 211 were returned (response rate = 72.0%).

Table 1 shows the participants’ demographic characteristics. The study participants were pri-

marily women (n = 164, 77.7%). The most common age category was 20–29 years (n = 125,

59.2%). Years working as an RN ranged from 1 to 26 (mean = 7.6, standard deviation [SD] =

6.3). Years working as an ICU nurse ranged from 1 to 17 (mean = 4.0, SD = 3.1). Level on the

JNA’s clinical ladder ranged from 0 to 4 (median = 2, interquartile range: 1–3), and level 2 was

the most common level among study participants (n = 56, 27.7%). A total of 14 participants

were licensed as CNs in intensive care or CNSs in critical care nursing by the JNA (6.6%).

Item analysis of the C3Q-safety

Table 2 shows the results of an item analysis of the 24 items initially included in the scale. The

mean values on the items ranged from 3.52 to 4.52, with SDs ranging from 0.59 to 0.83. Items

2 and 3 showed a ceiling effect, but we did not exclude these items because their scores showed

a normal distribution. None of the items showed a floor effect.

Factor analysis of the C3Q-safety

Exploratory factor analysis was conducted on the 24 items to examine the factor structure.

Principal factor analysis was used. Five factors were extracted, explaining a total of 56.8% of

the variance. Item 12 was excluded because of low communality, bringing the number of items

to 23. Assuming a four- or five-factor structure, we conducted factor analysis with promax

rotation on the remaining 23 items to examine construct validity. Item 24 showed low com-

munality here and was excluded, resulting in a total of 22 items. The 22-item questionnaire

had a four-factor structure. The variance contribution ratios of the four factors were 36.78%,

7.07%, 6.34%, and 4.92%. The cumulative contribution ratio was 55.1%. Table 3 shows the fac-

tor structure of the 22-item questionnaire. Based on Aari et al.’s classification of critical nurs-

ing competence areas and the content of the questionnaire items, the factors were named as

follows: decision making (Factor 1, seven items), collaboration (Factor 2, five items), nursing

intervention (Factor 3, five items), and principles of nursing care (Factor 4, five items). Deci-

sion making and collaboration are elements of professional competence, whereas nursing

intervention and principles of nursing care are elements of clinical competence. The Cron-

bach’s alpha coefficients, related to internal reliability, for the items on decision making, col-

laboration, nursing intervention, and principles of nursing care were 0.83, 0.80, 0.73, and 0.79,
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respectively (Table 3). The four factors showed positive correlations with each other (Table 4).

Decision making had an especially strong positive correlation with all of the other factors.

Multiple comparisons between demographic characteristics and nursing

competence

Table 5 shows the results of the multiple comparison analysis between demographic character-

istics and nursing competence areas. The total score on the four nursing competence areas

(range: 4–20 points) differed significantly by whether the participant was licensed as a CN in

intensive care/CNS in critical care nursing, level on the clinical ladder, length of nursing expe-

rience, and length of ICU nursing experience. Those licensed as CNs in intensive care/CNSs in

critical care nursing scored significantly higher than did non-certified nurses on all four com-

petences. The higher a nurse’s level on the clinical ladder, the higher the nurse’s score on deci-

sion making (Factor 1), collaboration (Factor 2), and nursing intervention (Factor 3), and

these differences were significant (Factor 1: p< 0.001; Factor 2: p< 0.05; Factor 3: p< 0.001).

Table 1. Demographic characteristics of ICU nurses (n = 211).

Variable n %

Sex

Male 47 22.3

Female 164 77.7

Age (years)

20–29 125 59.2

30–39 64 30.3

� 40 22 10.4

Total nursing experience (years)

< 1 19 9.0

� 1, < 5 90 42.7

� 5, < 10 45 21.3

� 10 57 27.0

Mean = 7.6 (SD = 6.3), Median = 5 (IQR: 3 to 11)

ICU nursing experience (years)

< 1 38 18

� 1, < 5 132 62.6

� 5, < 10 30 14.2

� 10 11 5.2

Mean = 4.0 (SD = 3.1), Median = 3 (IQR: 2 to 5)

Clinical ladder level

0 48 23.8

1 44 21.9

2 56 27.7

3 34 16.8

4 20 9.9

Median = 2 (IQR: 1 to 3)

CN in intensive care/CNS in critical care nursing

Yes 14 6.6

No 197 93.4

ICU: intensive care unit, SD: standard deviation, IQR: interquartile range, CN: certified nurse, CNS: certified nurse

specialist

https://doi.org/10.1371/journal.pone.0225668.t001
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Longer nursing experience was linked to higher scores on decision making (Factor 1), collabo-

ration (Factor 2), and nursing intervention (Factor 3), and these differences were significant

(Factor 1: p< 0.001; Factor 2: p< 0.01; Factor 3: p< 0.01). Longer nursing experience in

ICUs was associated with higher scores on all four competence areas, and these differences

were significant (Factor 1: p< 0.001; Factor 2: p< 0.01; Factor 3: p< 0.01; Factor 4: p< 0.05).

Nurses who had worked longer in ICUs and CNs in intensive care/CNSs in critical care nurs-

ing had higher scores on all four competence areas. ICU nurses with experience in emergency

departments also showed significantly higher scores than did those without this experience

(16.7 [SD 1.48] vs. 15.7 [SD 1.67], respectively, p< 0.001), but there was no significant differ-

ence in these scores between ICU nurses with and without experience in cardiovascular

departments (16.4 [SD 1.80] vs. 15.9 [SD 1.64], respectively, p 0.08) or operating rooms (16.1

[SD 1.67] vs. 16.0 [SD 1.67], p 0.84).

Discussion

In this study, we developed an original self-assessment questionnaire, the C3Q-safety, to mea-

sure areas of critical care nursing competence related to patient safety. Nursing competence, as

Table 2. ICU nurse competence score on the C3Q-safety (n = 211).

Questionnaire item Mean

(SD)

1 Before a patient enters the ICU, you have prepared the items needed for the patient’s care. 4.30 (0.59)

2 You begin patient monitoring within 3 minutes of the patient arriving in the ICU. 4.52 (0.66)

3 You begin physical examinations within 5 minutes of the patient arriving in the ICU. 4.26 (0.78)

4 You execute the doctor’s orders on time (within 5 minutes). 3.52 (0.81)

5 You conduct physical assessments using the ABC (airway, breathing, circulation) approach. 3.75 (0.82)

6 When you notice abnormal vital signs or specific physical findings, you tell a doctor or other

nurses.

4.18 (0.59)

7 You prioritize monitoring and execution of the doctor’s orders according to the patient’s

condition.

4.08 (0.70)

8 You frequently communicate with ICU nurse co-workers. 4.27 (0.65)

9 You frequently communicate with other medical staff (e.g., pharmacists, physical therapists,

clinical engineering technicians).

3.79 (0.83)

10 You share your anxiety with others. 3.79 (0.78)

11 You repeat oral instructions aloud. 4.22 (0.74)

12 You do not say anything irrelevant when examining a patient. 3.90 (0.80)

13 You can recognize your role and act accordingly. 4.02 (0.63)

14 You can fulfill your role. 3.60 (0.74)

15 You clean up empty medicines and organize complicated infusion lines. 4.18 (0.63)

16 You respond flexibly to changed orders. 3.91 (0.71)

17 After finishing a task, you independently find a new task. 3.85 (0.67)

18 You solve problems in clinical practice. 3.84 (0.70)

19 You take thoughtful care of patients (e.g., smiling, touching). 4.24 (0.68)

20 You value what the patient says. 4.08 (0.67)

21 You actively provide patients with nursing that leads to their recovery. 3.83 (0.64)

22 You listen attentively to the patient’s family’s anxiety. 4.01 (0.64)

23 You provide nursing equally to all patients. 3.78 (0.74)

24 You take standard precautions when you touch a patient. 4.02 (0.66)

ICU: intensive care unit, C3Q-safety: Critical Care Nursing Competence Questionnaire for Patient Safety, SD:

standard deviation

https://doi.org/10.1371/journal.pone.0225668.t002
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assessed by the C3Q-safety, consists of four factors: decision making, collaboration, nursing

intervention, and principles of nursing care. Nurses licensed as CNs in intensive care/CNSs in

critical care nursing and those with a long ICU experience received the highest scores on these

areas of competence.

Undoubtedly, improving critical care nursing competence is important for patient safety in

ICUs. To achieve this improvement, we first need to measure this competence. Three measure-

ment scales—the Critical Care Competency Assessment, the Self-Assessment Competence

Tool, and the ICCN-CS-1—have been published; however, these three scales include many

Table 3. Factor structure of the C3Q-safety (n = 211).

Questionnaire Item F1 F2 F3 F4 Cronbach’s alpha

F1: Decision making (7 items) 0.831

17 0.782

16 0.719

14 0.718

18 0.710

13 0.513

11 0.321

15 0.266

F2: Collaboration (5 items) 0.803

8 0.805

9 0.711

6 0.643

10 0.424

7 0.379

F3: Nursing intervention (5 items) 0.734

3 0.906

2 0.679

4 0.469

1 0.385

5 0.332

F4: Principles of nursing care (5 items) 0.795

20 0.948

19 0.756

22 0.528

21 0.399

23 0.316

C3Q-safety: Critical Care Nursing Competence Questionnaire for Patient Safety, F: factor

https://doi.org/10.1371/journal.pone.0225668.t003

Table 4. Correlation coefficients between factors.

F1 F2 F3 F4

F1: Decision making (7 items) –

F2: Collaboration (5 items) 0.72 –

F3: Nursing intervention (5 items) 0.61 0.53 –

F4: Principles of nursing care (5 items) 0.62 0.56 0.47 –

F: factor

https://doi.org/10.1371/journal.pone.0225668.t004
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items and therefore require extensive time and effort to execute [8–10]. Further, asking large

numbers of questions can lead to inaccurate answers. To solve these problems, we developed

the C3Q-sefety, a 22-item questionnaire that participants can complete in about 5 minutes.

The small number of questions makes it possible for participants to complete the questionnaire

during their free time at work and facilitates repeating the measurement regularly. Future

studies should use larger samples for the validation and revision of the C3Q-sefety.

Among the ICU nurses participating in the present study, those with more years of experi-

ence working as nurses and in ICUs scored higher on the C3Q-safety, compared with nurses

with less experience. The results of multiple comparisons revealed that having more ICU expe-

rience was associated with significantly higher scores than was having more overall nursing

experience. Additionally, CNs in intensive care/CNSs in critical care nursing had higher scores

than non-certified nurses on all four competence areas. Thus, the C3Q-safety score can be con-

sidered to reflect a part of critical care nursing competence. Although we intend to develop

more question items asking about patient safety, we have not yet been able to confirm whether

Table 5. Comparisons based on characteristics and nursing competence areas.

Variable Total F1: Decision making F2: Collaboration F3: Nursing intervention F4: Principles of nursing care

Sex

Male 16.31 (1.86)

Female 15.95 (1.61)

p 0.20

CN in intensive care/

CNS in critical care

nursing

Yes 17.43 (1.60) 4.34 (0.43) 4.35 (0.51) 4.40 (0.35) 4.32 (0.50)

No 15.93 (1.63) 3.92 (0.47) 3.99 (0.52) 4.04 (0.51) 3.96 (0.49)

p 0.001 0.001 0.015 0.002 0.008

Clinical ladder level

0 15.21 (1.56) 3.70 (0.44) 3.87 (0.54) 3.77 (0.51) 3.86 (0.49)

1 15.91 (1.58) 3.92 (0.38) 3.99 (0.51) 4.01 (0.52) 3.97 (0.48)

2 15.96 (1.61) 3.89 (0.45) 3.96 (0.54) 4.11 (0.50) 3.96 (0.51)

3 16.70 (1.72) 4.18 (0.52) 4.19 (0.51) 4.22 (0.41) 4.08 (0.53)

4 17.06 (1.39) 4.21 (0.49) 4.29 (0.47) 4.42 (0.35) 4.14 (0.45)

p < 0.001 < 0.001 0.011 < 0.001 0.18

Total nursing

experience (years)

< 1 15.05 (1.52) 3.66 (0.47) 3.72 (0.55) 3.78 (0.37) 3.87 (0.49)

� 1, < 5 15.74 (1.50) 3.82 (0.40) 3.96 (0.48) 3.97 (0.54) 3.98 (0.47)

� 5, < 10 16.32 (1.74) 4.08 (0.48) 4.08 (0.56) 4.17 (0.48) 3.94 (0.54)

� 10 16.58 (1.71) 4.13 (0.50) 4.16 (0.52) 4.21 (0.46) 4.07 (0.50)

p 0.001 < 0.001 0.008 0.002 0.39

ICU nursing experience

(years)

< 1 15.19 (1.66) 3.67 (0.51) 3.72 (0.59) 3.86 (0.53) 3.92 (0.47)

� 1, < 5 15.97 (1.56) 3.93 (0.43) 4.03 (0.48) 4.05 (0.50) 3.95 (0.49)

� 5, < 10 16.86 (1.62) 4.22 (0.44) 4.19 (0.53) 4.22 (0.47) 4.13 (0.54)

� 10 17.50 (1.41) 4.33 (0.47) 4.41 (0.46) 4.45 (0.31) 4.29 (0.43)

p < 0.001 < 0.001 < 0.001 0.002 0.043

F: factor, CN: certified nurse, CNS: certified nurse specialist, ICU: intensive care unit

https://doi.org/10.1371/journal.pone.0225668.t005
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the C3Q-safety is actually correlated with patient safety in ICU settings. An instrument to

assess patient safety, such as the Agency for Healthcare Research and Quality’s Hospital Survey

on Patient Safety Culture, could be used to verify the reliability and validity of the C3Q-safety

[11].

We classified critical care nursing competence as assessed by the C3Q-safety using the

ICCN-CS-1 as a reference. The ICCN-CS-1 is the most studied of the existing three tools to

measure critical care nursing competence [12]. The ICCN-CS-1 uses 144 items to measure two

basic competences: clinical and professional competence. Clinical competence can be classified

into three domains: principles of nursing care, clinical guidelines, and nursing interventions.

Professional competence can be classified into four domains: ethical activity and familiarity

with health care laws, decision making, development work, and collaboration. In the present

study, the four domains of the C3Q-safety revealed by the factor analysis were named princi-

ples of nursing care, nursing interventions, decision making, and collaboration, with reference

to the seven domains of the ICCN-CS-1. The C3Q-safety’s four domains were positively corre-

lated with each other. In particular, decision making was highly correlated with the other three

competence areas of collaboration (0.72), nursing interventions (0.61), and principles of nurs-

ing care (0.62; Table 4). The competence of decision making is presumed to be key among the

four competence areas. This finding can be used for critical nursing education. By training

nurses in decision making, the other three competences may also improve through synergy.

The competence of principles of nursing care, which is one of the clinical competence

areas, did not show an obvious association with general nursing experience, such as years of

experience working as a nurse or level on the clinical ladder. Because the principles of nursing

care cover basic topics, even an unskilled nurse may be able to score fairly well on these items.

We would like to consider modifying the content of these items to improve the power of

detection.

We see a wide range of uses for the C3Q-safety. One is its use for education. The C3Q-safety

is not merely intended to measure critical care competence; the purpose is to identify areas of

poor competence and provide education based on the information, leading to improvements

in the quality of medical care. Although this study shows that experience working in ICUs

improves critical care nursing competence, we cannot wait years for nurses to master these

areas. The C3Q-safety has the potential to solve this problem. ICU nurses with short work his-

tories could be efficiently trained in a short period of time by providing high-quality experi-

ence (education) targeted to their weaknesses, instead of time-based experience. In addition to

direct intervention for areas of poor competence, it would also be possible to indirectly

improve poor competence areas through improving intervening competence areas that are

positively correlated with other areas of competence.

This study had several limitations. First, the main limitation of the C3Q-safety is that it is

based on self-assessment. People tend to self-assess their abilities favorably and to overestimate

their abilities. This tendency is called the Dunning–Kruger effect, and it is more likely to occur

among people with immature meta-cognitive ability and below-average ability in an area [13].

Actual ability might differ between the beginner and intermediate levels, even if scores on the

C3Q-safety are the same.

Second, we could not verify the reason for CN/CNS’s higher competence in this study.

CNs/CNSs show higher competence, and there may be several reasons for their higher compe-

tence. The reasons are that they acquire competence for critically ill patients in the certified-

nurse training, have years of experience, or generally have various nursing experiences. In

other words, the higher competence of CN/CNS may be influenced not only by critical care

certifications but also by multiple factors.

An easy-to-use questionnaire for critical care nursing competence

PLOS ONE | https://doi.org/10.1371/journal.pone.0225668 November 27, 2019 9 / 11

https://doi.org/10.1371/journal.pone.0225668


Third, we should mention limitation in reliability and validity of the C3Q-safety. Internal

consistency reliability of the C3Q-safety was acceptable, because Cronbach’s alpha coefficients

varied between 0.73 and 0.83. Cronbach’s alpha coefficient greater than 0.7 was considered to

indicate acceptable reliability. However, the instrument’s repeatability and reliability have not

been assessed by test-retest analysis. Regarding the validity, we also need further verification.

The C3Q-safety is composed of questions that are easy to understand, small in number, and

well-reviewed by critical care experts, therefore, the content validity could be maintained to

some extent. Although we have not assessed the external validity of the C3Q-safety using previ-

ous measurement scales, a higher score of the C3Q-safety depending on critical care certifica-

tion and years of nursing experience is considered to indicate a certain degree of the external

validity. In the future, the comparison of previous measurement scales with the C3Q-safety

will reveal the C3Q-safety’s characteristics and then lead to using these scales for different pur-

poses in accordance to the goal.

Finally, this study had a small sample size and was conducted only in Japan. However, the

sample size of the present study was by no means small compared with those used in previous

studies, whose sample sizes range from 50 to 430 [4, 12]. Our data, collected from six ICUs

with no regional bias in Japan, seem to accurately reflect the competence of ICU nurses in

Japan. Nevertheless, it would be possible to increase the sample size and to administer the

C3Q-safety globally in the future because the questionnaire can be completed in a few minutes.

Further studies will lead to the verification and modification of the C3Q-safety.

Conclusions

We developed an easy-to-use questionnaire to measure nursing competence related to patient

safety in ICUs. The C3Q-safety was able to detect four factors: decision making (seven items),

collaboration (five items), nursing intervention (five items), and principles of nursing care

(five items). The C3Q-safety will make it possible to easily measure critical care nursing com-

petence and can also be utilized for efficient education. Further verification and adjustment of

the instrument should be conducted.
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