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Abstract

Health care organizations have incorporated updated safety principles in the analysis of errors and 

in norms and standards. Yet no research exists that assesses bedside nurses’ perceived skills or 

attitudes toward updated safety concepts. The aims of this study were to develop a scale assessing 

nurses’ perceived skills and attitudes toward updated safety concepts, determine content validity, 

and examine internal consistency of the scale and subscales. Understanding nurses’ perceived 

skills and attitudes about safety concepts can be used in targeting strategies to enhance their safety 

practices.
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In the last decade patient safety in health care has become an urgent concern for the public 

and health care industry leaders, given its prevalence in US hospitals. Indeed, unintentional 

harm from medical errors is the 4th leading cause of death in the U.S.1 The financial cost of 

patient safety can be excessive with estimates ranging from $17 to $29 billion per year.2

Since the advent of quality and safety research, safety principles have been updated with 

increased emphasis on system contributions to safety lapses rather than focusing primarily 

on individuals’ contributions or fault. 3 Much work has been done at the administrative level 

to incorporate these updated safety principles in the analysis of errors and updating of 
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norms, policies and standards.4 Thus, it is now common for administrative personnel to 

focus their attention on the system level variables that contribute to error and lapses in 

patient safety.5–7 However, despite the system efforts that have been made to address patient 

safety, patient injury and death from health care system or providers’ care remains 

widespread.8 The heightened emphasis placed on system level analysis may have obscured 

the individual provider’s (eg, the nurse’s) contribution to patient safety practices.

How have nurses stayed current with understanding of updated safety concepts? Little is 

known regarding bedside registered nurses’ (RN) attitudes towards these updated safety 

concepts that have guide organizational policy and standards. No research has been done 

examining nurses’ perceptions of their skills in implementing safety principles, such as 

initiating, executing and revising standardized processes of care to better manage patients 

within complex work environments. Most models of nursing practice include individual 

clinician attitudes and skills as vital variables in the establishment of practice norms; safety 

practices are no exception.9 Given that nurses are typically at the sharp end of a number of 

health care errors, most notably medication administration, understanding their attitudes and 

perceived skills could assist organizations in identifying targeted strategies to enhance 

nurses’ safety practices. However, a search of the literature yielded no standardized 

instruments to assess nurses’ attitudes and perceived skills. Therefore, the aims of this study 

were to a) develop a scale assessing nurses’ perceived skills and attitudes toward updated 

safety concepts based on a literature review, b) determine content validity of the scale’s 

items, and c) examine the psychometric reliability of the scale and subscales.

METHODS

Aim 1: Item Development

Phase I: Review of Definitions and Concepts—A literature review was conducted to 

identify patient safety definitions and concepts. Various health care organizations and 

researchers have addressed patient safety, providing a number of conceptual frameworks and 

definitions.

The initial definition of patient safety from the Institute of Medicine (IOM) was “freedom 

from accidental injury.” 3 This definition has been further expanded to include freedom from 

injury produced from medical care,10 minimize risk of injury to patient and provider through 

system and individual performance,11 and prevention of health care errors.12 Emanuel et al’s 

definition13 further expands the patient safety concept by including elements from the field 

of safety science. Their definition acknowledges that patient safety can be understood at the 

individual clinician level as well as at the systems level. The impact of human factors 

engineering is evident in this more expansive definition of patient safety. Within nursing, 

Ebright has addressed updated safety concepts as consisting of safety models that include an 

understanding of active vs. latent failure, complexity of work, human limitations and 

complexity, and hindsight bias.14

Cronenwett et al, in their national Quality and Safety Education for Nurses (QSEN) research 

and initiative,11 conducted a conceptual deconstruction of the knowledge, skills and attitudes 

(KSAs) needed by health care professionals to address patient safety. Working with an 
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advisory board of thought leaders in nursing and medicine, the authors reviewed the relevant 

literature and adapted the IOM competencies for nursing as well as proposed targets for 

competence. Descriptions and operationalized facets of KSAs that would apply to all RNs 

resulted.11 Although QSEN KSAs have been studied in prelicensure nursing students,15,16 

there is limited research examining the presence of these KSAs among bedside nurse 

clinicians. The tool described in this article targets this population – bedside nurses.

Phase II: Development of KSA Items—The literature was reviewed for instruments 

specific to domains of patient safety. 17 Nine scales were found that assessed the safety 

competencies of nurses; however, 7 of these were developed for prelicensure nursing 

students, with minimal application to practicing nurses. Modification of the 2 remaining 

scales, Schnall’s Patient-Safety Attitudes, Skills and Knowledge (PS-ASK) Survey18 and 

Chenot and Daniel’s Health Professions Patient Safety Assessment Curriculum Survey 

(HPPSACS),19 contributed to the scale development targeted to bedside nurses.

Schnall’s PS-ASK Survey is an adaptation of a survey for medical residents initially 

developed by Madigosky and colleagues 20 to measure medical students’ KSAs about 

patient safety and medical fallibility. Based on Reasons’ model of human error, 21 Schnall 

adapted Madigosky’s et al’s survey to reflect patient-safety curriculum objectives and 

evidence-based, patient-safety practices relevant to advanced practice nurses, which resulted 

in the 50 item PS-ASK.

Chenot and Daniel19 also based the HPPSACS on Madigosky’s survey for medical residents. 

The HPPSACS has 34 items, adapted for nurses. It was reviewed by nurse content experts in 

its development and is now widely used with prelicensure nursing students.

Nurses’ Attitudes and Skills around Updated Safety Concepts (NASUS) Scale: The 

NASUS Scale scale was developed by the authors. The first version was a 34-item scale that 

adapted items from the PS-ASK and HPPSACS, based on each instrument’s coverage of the 

QSEN dimensions of patient safety outlined in the KSAs. Also considered were these 

instruments’ reliability values associated with individual items and subscales. The NASUS 

Scale was developed using the attitude sections of the HPPSACS Survey (Cronbach Alpha 

=.86, .62 and .63), the Error Analysis skill subscale of the PS-ASK Survey (Cronbach Alpha 

= .84), and the Knowledge subscale of the PS-ASK Survey (Cronbach Alpha = .86), with 

minor edits. Each item of the NASUS employs a 100-point continuous visual analogue, with 

some questions employing reverse anchors, so these questions were reverse coded in the 

item analyses.

Effective and sustained adoption of evidence-based practices is also due to the degree of 

clinicians’ skepticism about the value of a change in practice. Clinicians who are highly 

skeptical of the value of evidence for care are less likely to adhere to these standards in their 

practice. 9 The concept of skepticism is included in the NASUS, specific to safe medication 

administration practices. The resulting first draft of the NASUS Scale had 8 Skill items, 21 

Attitude items, and 5 Knowledge items.
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Aim 2: establishing content validity

Content validity refers to the extent to which an instrument measures what it is expected to 

measure. To conduct an effective content validity index (CVI), 3–10 experts should rate each 

scale item in terms of its relevance to the underlying construct. 17–19 For the NASUS Scale, 

9 experts (2 physicians and 7 RNs) completed a CVI. Standardized definitions were 

provided to clarify the safety KSAs. A 4-point scale with anchors of not relevant, somewhat 

relevant, quite relevant, and highly relevant was used for each of the 32 NASUS items.22 For 

each item, the CVI was computed as the number of experts providing a rating of 3 or 4, 

divided by the total number of experts. This approach effectively dichotomizes the scale into 

relevant and not relevant items.23 When there are 6 or more expert reviews of a scale, the 

recommended criteria is that no item should be lower than a .78.24

Five items were eliminated because of low CVI scores. Additionally, several experts 

indicated that self-assessment of knowledge is an unreliable and biased assessment for most 

individuals and especially for health care professionals.25 Several experts also questioned 

whether the knowledge items that were piloted in the NASUS were the best core elements in 

the knowledge domain to represent updated safety concepts. Therefore, the 5 questions that 

targeted nurses’ assessment of their knowledge of updated safety concepts were eliminated. 

The net result of this content validity review process was a 24-item NASUS Scale (Table).

Aim 3: determining psychometric reliability of NASUS

To determine psychometric reliability properties of the NASUS, we conducted a cross-

sectional study using a convenience sample of employed RNs from hospitals participating in 

the Collaborative Alliance for Nursing Outcomes (CALNOC) registry. CALNOC is a not-

for-profit, self-sustaining, national registry that oversees nursing-sensitive measures 

collected at the unit level of a hospital. CALNOC supports hospital collection of facility-

specific and group benchmark data on nursing sensitive outcomes. This study targeted RNs 

employed on CALNOC hospital units that had collected medication administration data 

between November 2014 and April 2015. These RN data and the medication administration 

data contributed to another study conducted by the authors.

The authors’ University Institutional Review Boards and the Institutional Review Board 

connected to CALNOC approved the study. The introductory letter inviting RNs to complete 

the NASUS Scale was explicit in stating that nurse participation was voluntary and 

anonymous, that there was no direct benefit of participation beyond contributing to nursing 

knowledge, and that the nurses would not be compensated. The NASUS Scale measured 

participating nurses’ perceived skills and attitudes about update safety concepts. All RNs 

who were currently practicing on targeted units were invited to participate in the study. 

There were no exclusion criteria.

Recruitment and data collection procedures—Chief Nursing Officers (CNOs) at 34 

facilities received the first inquiry via emails and letters mailed. Initial letters of invitation 

described the study and requested permission to contact the CALNOC Site Coordinator. 

Three waves of invitations were sent to CNOs (with a total of 6 communications) over 4 

months, with a 30% response rate (n = 11). Of the 11 CNOs that responded to the invitation 
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to participate, 7 agreed to participate. The principal investigator (PI) then contacted 

CALNOC Site Coordinators to describe the study and set up a phone meeting to answer 

subsequent questions and identify appropriate units. To maintain anonymity, the PI 

instructed the CALNOC site coordinators to email a letter of invitation to RNs employed on 

the identified units. From 7 agencies, 293 bedside RNs responded to the NASUS Scale.

Data management and analysis—Data were collected and managed through a secured 

web-based application designed to support data capture for research. SPSS Version 23 (IBM 

Corp, Armonk, NY) was used for all analyses. Collected data were examined for missing 

values, of which there was a minimum (.01%). No scale items were omitted from the 

analyses. Missing data were examined for patterns of recurrence or systematic problems. 

There was no pattern of missing data clustering around an agency or unit. To minimize bias, 

any participant with 3 or more missing items was removed from the database. 26 This 

criterion resulted in 8 participants being removed from the database, for a total of 285 

participants. There were minimal missing data, with most questions having only 1 or 2 

participants who did not answer, and the maximum being question #13, with 9 participants 

(3%) not answering this item.

Graphical and descriptive statistical methods were used to evaluate data distributions. 

Continuous data distributions were skewed, therefore, median and interquartile range were 

used to summarize those data. No data transformations were necessary to meet statistical 

assumptions.

Psychometric reliability was examined using item-total correlation and Cronbach’s alpha 

coefficient. Item-total correlation indicates the consistency of an item with the total of scores 

on all other items in the subscale. A low item-total correlation means the item is not well 

correlated with the overall scale. A target item-total correlation of .3 or higher indicates 

satisfactory consistency of the item responses with the remaining item responses. 27 

Furthermore, if the internal consistency of the entire scale increased if a specific item was 

removed, that item was evaluated for possible wording issues or simply lack of consistency 

with the other items in the scale. Using this criterion, no items were removed from the scale 

(Table). For the NASUS Scale, a minimal Cronbach’s alpha coefficient was established at .

70 for this initial testing.28, 2930

RESULTS

The Table displays the item median and interquartile ranges as well as item-total correlation 

values for each item. Item median values range from 32 to 89, suggesting good variability 

among the data. The 3 lowest median values (32, 38 and 42) were all associated with items 

that had a reverse visual analogue scale (items 4, 9, and 14), perhaps suggesting that 

participants responded the same way to all of the scale questions, without reading the items 

carefully.

The 24-item NASUS Scale had a Cronbach’s alpha of .73, indicating an acceptable level of 

consistency among items for a new scale. The Skill subscale had a Cronbach’s alpha of .71. 

The item-total correlation for #4 was a −.23; this item focuses on the nurse’s comfort with 
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disclosing an error to a manager or supervisor and indicates a negative correlation within the 

subscale. This negative correlation might suggest that as skills with updated safety concepts 

improves (eg, completing an incident report, analyzing a case to find error, or interpreting 

aggregate data), a nurse’s reporting of errors to the manager may decrease. However, recent 

literature indicates that reporting behaviors are impacted by a wide variety of agency, unit, 

and cultural elements, so this interpretation should be further explored.31–33

The Attitude subscale had a Cronbach’s alpha coefficient of .67, indicating moderate 

internal consistency among this subscale’s items. No items were deleted because this would 

not have improved the level of reliability of this subscale. In analysis of the item-total 

correlations, 8 questions did not meet the .3 target (items 6, 7, 9, 11, 12, 13, 14, 15). 

Questions 6, 7, 9 and 15 focus on the occurrence of errors in health care, stress of the health 

care environment, and gap between awareness of errors and best practice. Questions 11, 12, 

and 14 focus on reporting practices and their value. Question 13 specifically addresses the 

health care professional who should address errors with patients and families.

DISCUSSION

As a first step in determining methods for intervention to enhance nurses’ safety practices, 

we developed and tested psychometric properties of a scale that would elicit nurses’ 

perceived skills and attitudes about updated safety principles. We found that overall the 

NASUS Scale had an acceptable internal consistency.

During the last decade, tremendous improvements have occurred in how quality and safety 

are taught in prelicensure education through the QSEN Initiative.15 However, the majority of 

the current nursing workforce was not educated in these updated concepts of safety. There is 

no existing instrument that attempts to assess this gap in education and skills. The NASUS 

Scale is the first instrument to address this disparity.

Nurses are the segment of the health care workforce that is most frequently responsible for 

implementing quality and safety measures to improve systems and patient outcomes. Some 

authors refer to the time, energy, and emotional stress related to this “quality burden” as a 

phenomenon unique to nurses, which may impact nurses’ attitudes about these elements of 

their practice.34 Understanding nurses’ attitudes about implementation of quality and safety 

initiatives is important in effective strategizing to recruit their support. The NASUS Scale is 

the first scale to address this phenomenon, with this pivotal clinical population.

Most competency-based models examine the necessary knowledge, skills and attitudes 

behind a competency. The NASUS will benefit from future work to identify relevant and 

reliable knowledge elements to include to fill out the breadth of the tool.

There are several limitations of the study. The pilot sample for the NASUS Scale included 

only 7 clinical agencies, all of whom participate in the CALOC Consortium. This sample 

may have an inherent bias that these clinical agencies are committed to improving patient 

outcomes and engaging in continuous quality improvement. Nevertheless, the scale was able 

to detect variance among the participants. Second, participation among the 41 units ranged 

from 1 to 15 participating nurses (1% to 42% unit rate). Voluntary participation holds no 
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incentive for nurses to invest their time and energy into completing a survey. Recent research 

confirms decreasing rates of nurse participation in surveys.35 Bedside nurses are required to 

complete a cadre of evaluations on a regular basis and commonly suffer from what is known 

as survey fatigue. Whether surveys are to assess safety culture, employee satisfaction, for 

benchmarking purposes (eg, University Health Consortium agencies, or hospitals that have 

received Magnet status), or evaluations of clinical improvements implemented by leadership 

or educators, bedside nurses are besieged by surveys. Several CNOs who were invited to 

allow their nurses to participate in the pilot of the NASUS, declined citing survey fatigue as 

a concern. With this variance in participation, it is imprudent to make any conclusions about 

practice context or culture from the pilot results.

Several items of the NASUS Scale need further testing for effective refinement. Question 4 

of the Skills subscale had a particularly low item-total correlation. The variability of how 

managers respond to error reporting may make this item unreliable. This question should not 

be eliminated because reporting errors is paramount in tracking system gaps. Perhaps 

rephrasing the question using more objective language would improve the item’s 

performance on the NASUS Scale. Questions 11, 12 and 14 in the Attitudes subscale also 

had low item-total correlation and address reporting errors. Because of the high number of 

subjective variables in error reporting, these questions may need to be reworded.36 Questions 

6, 7, 9 and 15 ask broadly worded questions about attitudes. Rephrasing these questions with 

more nuance may increase their consistency in the Attitudes subscale. One may interpret the 

low item-correlation value for item 13 to indicate that nurses who completed the NASUS 

scale feel strongly that nurses need to be included in reporting errors to a patient and family.

CONCLUSION

Although initial psychometric testing revealed acceptable reliability statistics, the NASUS 

Scale needs further refinement and piloting to enhance its utility in measuring nurses’ 

attitudes and skills around updated safety concepts. Clinicians, administrators and 

researchers need to maintain awareness of the importance of attitudes and skills for safety 

competence. This pilot instrument initiates this area of study. We plan on refining and 

retesting the NASUS instrument with hospital nurses. With an accurate assessment of 

nurses’ skills and attitudes around updated safety concepts, ongoing nurse education can be 

better targeted. Ongoing education may include yearly validation programs at the agency 

level or continuing education offerings. With better assessment data, targeted educational 

strategies can be implemented to address change fatigue, reluctance in engagement, or skills 

deficits.
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Table

NASUS Scale: Statistics

Item Question Median (IQR) Item-Total
Correlation

Cronbach’s
Alpha if
item was
deleted

Skill subscale 62 (52, 73) Cronbach’s ∞= .73

Skill subscale: Choose the number that corresponds to your level of comfort with the
following:

1 Accurately completing an
incident report

83 (65, 96) .43 .68

2 Analyzing a case to find the
cause of an error

75 (53, 90) .63 .67

3 Supporting and advising a peer
who must decide how to
respond to an error

78 (65, 90) .59 .66

4 Disclosing an error to a
manager or supervisor

32 (10, 65) −.23 .72

5 Disclosing an error to another
healthcare professional

75 (51, 90) .38 .68

23 Interpreting aggregate error
report data

50 (26, 66) .54 .69

24 Participating as a team in a root
cause analysis

57 (38, 77) .60 .68

Attitude subscale 68 (62,74) Cronbach’s ∞= .66

Attitude subscale: Choose the number that corresponds to your level of agreement with the
following statements:

6 Making errors in healthcare is
inevitable

63 (38, 80) .14 .70

7 Competent healthcare
professionals do not make errors
that lead to patient harm

69 (50, 85) .19 69

8 Healthcare professionals should
routinely spend part of their
professional time working to
improve patient care

86 (68, 100) .49 67

9 The culture of healthcare makes it
easy for healthcare professionals
to deal constructively with errors

42 (27, 66) .07 70

10 Healthcare professionals
routinely share information about
medical errors and what caused
them

86 (72, 100) .53 67

11 Healthcare professionals
routinely report errors

50 (32, 78) .13 .69

12 Reporting systems do little to
reduce future errors

67 (49, 85) .18 .69

13 Physicians should be the
healthcare professionals that
report errors to an affected patient
and family

50 (21, 65) −.15 .72

14 After an error occurs, an effective
strategy is to work harder to be
more careful

38 (19, 61) .11 .72
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Item Question Median (IQR) Item-Total
Correlation

Cronbach’s
Alpha if
item was
deleted

15 There is a gap between what we
know as “best care” and what we
provide on a day-to-day basis

63 (33, 77) .01 .72

16 Learning how to improve patient
safety is an appropriate use of
time in my practice

89 (73, 100) .51 .68

17 If there is no harm to a patient,
there is no need to address an
error

94 (78, 100) .49 .67

18 If I saw a colleague make an
error, I would keep it to myself

85 (70, 99) .43 .67

19 Most errors are due to things that
healthcare professionals can’t do
anything about

85 (69, 96) .39 .68

20 I have effective strategies in my
practice to reduce my reliance on
memory

74 (61, 86) .32 .68

21 Standardized medication
administration practices improve
patient safety outcomes

86 (71,98) .47 .68

22 Standardized medication
administration practices get in the
way of my nursing practice

80 (62, 95) .35 .69

Total NASUS Scale 66 (60, 72) Cronbach’s ∞ = .73

Nurses’ Attitudes and Skills around Updated Safety Concepts (NASUS) Scale
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