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1 | INTRODUCTION

| Atsuko Fukuda | ChiemiTaru | lkuko Miyawaki

Abstract

Aim: To develop the Questionnaire for Reflective Practice of Nursing Involving
Invasive Mechanical Ventilation (Q-RPN-IMV), a Japanese self-evaluation instrument
for ward nurses’ IMV practices.

Design: Cross-sectional survey.

Methods: Participants were 305 ward nurses from five hospitals in Japan with nurs-
ing involving invasive mechanical ventilation. Items concerning the process of nursing
practice, including the thought process related to ventilator care, were collected
from the literature and observation and interviews with five IMV specialists.
Construct validity, concurrent validity, internal consistency and test-retest reliability
were tested.

Results: Initially, 141 items were collected and classified into three domains (i.e., ob-
servation, assessment and practice). Examination of exploratory factor analysis
yielded five factors in the observation domain, six factors in the assessment domain
and six factors in the practice domain. The data exhibited internal consistency, stabil-
ity and concurrent validity. Items of practical content, including thoughts on ventila-

tor care, are useful for preparing educational programmes.

KEYWORDS
factor analysis, Japan, nurses, nursing, psychometrics, questionnaire, reflective practice,
reliability, validity

advances in medical technology and home healthcare promotion
have led to an increasing number of people receiving IMV care in

Worldwide, the number of people who require ventilator-assisted
care has been increasing and this population has unique and vari-
able care needs (Rose et al., 2015). This is especially so in Japan
where the rate of ageing of the population is one of the highest in
the world (Ministry of Health, Labour, & Welfare, 2016a). ldeally,
invasive mechanical ventilation (IMV) care should be administered
in an intensive care unit (Guidelines for safe use of ventilator,

Japanese Society of Respiratory Care Medicine, 2011). However,

departments other than intensive care units (King, 2015; Lloyd-
Owen et al., 2005). In 2005, there were 5,811 home ventilator-
dependent people on non-invasive positive pressure ventilation
(NPPV) and 611 on IMV. However, in 2015, the number of people
on NPPV increased to 2,250 while the number of people on IMV
increased to 5,485 (Ministry of Health, Labour, & Welfare, 2016b).
Ventilator care may sometimes aim to maintain life in the acute

phase or act in synergy with medical treatment for people with
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incurable diseases, and the required care varies implicitly depend-
ing on the situation.

Invasive mechanical ventilation-associated medical accidents
and complications, some of which can be fatal, have become increas-
ingly frequent. Such accidents occur not only due to inadequate
ventilator maintenance, but also due to a lack of knowledge and pa-
tient observation by medical staff (Aiken, Clarke, Cheung, Sloane, &
Silber, 2003; Aiken, Clarke, Sloane, Sochalski, & Silber, 2002; Bond
& Raehl, 2007).

In Japan, there are no respiratory therapists with specialist train-
ing, unlike the United States; thus, nurses from various backgrounds
provide care regarding oxygen therapy, respiratory physiotherapy
and artificial respiration therapy to people in hospitals or homes who
require therapy (Uzawa, 2006).

Therefore, nurses of all skill levels must be able to administer
high-quality IMV care safely in various settings. Accordingly, nurses
often use tools to record ventilator settings chronologically and
use checklists to confirm IMV care items, such as checking the cuff
pressure.

In addition to these tools, guidelines (on sedation and ventila-
tor weaning bundles, automated weaning systems and preventing
ventilator-associated pneumonia) have supported decision-making
among nurses and resulted in reductions in patient time spent on
mechanical ventilation and improved survival rates (Girard & Ely,
2008). Despite these advances, current research highlights signifi-
cant variation and inconsistency in clinicians’ assessment and prac-
tices, which have been shown to have an adverse impact on safety
and patient outcomes (Rose & Nelson, 2006). Although some vari-
ation is to be expected, it becomes a problem when application
of interventions (i.e., weaning protocols) leads to ineffective out-
comes for people (Ericsson, Whyte, & Ward, 2007). This suggests
that clinical guidelines alone cannot ensure optimum nursing prac-
tice for mechanical ventilation.

When nurses provide care during mechanical ventilation, they
do not only focus on the criteria provided in guidelines but on pa-
tient-centred information collected from objective physiological
and subjective criteria. Especially, less experienced nurses require
more encounters with cues (Kydonaki, Huby, Tocher, & Aitken,
2016). Although inexperienced nurses can only record items on
existing checklists, they may not understand the implications of
those items and may be unable to assess the status of ventilated
people. Therefore, these nurses experience uncertainty, stress and
anxiety when administering IMV care.

Professional advice and effective and continuous educational
programmes are required for nurses who administer IMV care with-
out supervision. In Canada and some other countries, paid personal
support workers with minimal appropriate training and education
often provide IMV care (Brooks, Gibson, & DeMatteo, 2008).

Although IMV care requires advanced nursing practice skills
(Myers, 2013), basic nursing education does not address these skills.
Moreover, most nursing educational programmes generally focus
only on imparting knowledge on the techniques related to the indi-
vidual aspects of IMV (Bloos et al., 2009). Consequently, people with
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various conditions may receive IMV care from nurses who have not
received an integrated education that includes all the IMV-related
skills.

Benner, Sutphen, Leonard, Day, and Shulman (2009) explained
that “to take action in a given patient-care situation, the nurse
must have a fluent grasp of the relevant medical information and
be able to translate it into practical knowledge.” The nursing pro-
cess, a series of premeditated nursing actions that maintain the
best medical environment for people, is a standardized process
used to achieve nursing goals. This process comprises four com-
ponents: assessment, planning, implementation and evaluation.
In addition, nurses provide qualitatively and quantitatively ade-
quate nursing care for restoring the health of people whose con-
ditions have changed. Using the nursing process, nurses can plan
a course of action to improve a patient’s condition (lyer, Taptich, &
Bernocchi-Losey, 1986).

Given that nursing care is based on the nursing process, the nurs-
ing practices associated with IMV should also be analysed accord-
ingly. Therefore, a stepwise and structured education programme
based on the nursing process should be provided to nurses, particu-
larly those with little experience in IMV care.

Based on the above literature review, this study aimed to de-
velop an instrument that could clarify the practical nursing process
of ventilator care practiced by general nurses in general wards in
Japan, where individual nurses need to practice artificial respiratory
care according to the situation on each occasion.

In this study, we observed the provision of IMV care by IMV spe-
cialists and analysed their assessment processes. Subsequently, we
developed a Questionnaire for the Reflective Practice of Nursing
Involving Invasive Mechanical Ventilation (Q-RPN-IMV) that focuses
on the assessment, implementation and evaluation components of
the nursing process. The reliability and validity of this questionnaire
were also analysed.

This might enable ward nurses to self-evaluate their own IMV
practices and assess the effectiveness of any educational pro-
grammes for ward nurses. It could also be used in other countries
where nurses working in hospitals or at home will be required to

practice IMV care.

2 | METHODS

This study was conducted to develop the Q-RPN-IMV, which covers
the practical nursing process of ventilator care in the general ward,
including the thought process. The study consisted of item develop-

ment and validity and reliability testing.

2.1 | Item development

To develop the items for the Q-RPN-IMV, we first reviewed the liter-
ature in Japanese and international databases (i.e., PubMed, CINAHL
and Japan Medical Abstracts Society database) using the keywords

“mechanical ventilation,” “bundle,” “nursing” and “reflective practice.”
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We also conducted observational and semi-structured interviews of
five IMV specialists, two of whom were certified specialists in critical
care nursing and three of whom were certified intensive care nurses.
In this way, it covered the process of nursing practice, including the
thought process of ventilator care as an item. The literature review
and interviews yielded 141 items for the Q-RPN-IMV, and these
were classified into three domains (i.e., observation, assessment and
practice). This list underwent statistical analysis using the survey
data.

2.2 | Validity and reliability testing

2.2.1 | Participants

The survey participants were all ward nurses from five acute care
general hospitals in Central Japan (N = 305). These hospitals were
a convenience sample and had 300-1,000 beds, which showed
that they were typical urban, middle-to-large-sized general acute
care hospitals. All ward nurses at the five hospitals were con-
tacted about possible participation in this study. The sample size
was determined using the general rule for factor analytic pro-
cedure that requires a minimum of three respondents per item
(Kline, 1998).

2.2.2 | Measures

The questionnaire included the following: (a) demographic and pro-
fessional characteristics; (b) the 141 items (i.e., observation, assess-
ment and practice) for Q-RPN-IMV; and (c) the Educational Needs
Assessment Tool for Clinical Nurses (Miura & Funashima, 2006).

The demographic and professional characteristics included nurs-
ing experience, sex and the number of IMV cases experienced. The
141 items (observation, assessment and practice) for the Q-RPN-
IMV began with the stem “How often do you practice ventilator
nursing care?” with answers recorded on a 5-point Likert scale rang-
ing from 1 (never) - 5 (always).

The Educational Needs Assessment Tool for Clinical Nurses was
used for concurrent validity testing, because this scale is one that
yields a higher score for items requiring education regarding pro-
fessional nursing practice. Regarding items considered necessary
for ventilator care, we considered that education was necessary for
less frequent practice items; it was the best, currently available in-
strument among the items of ventilator care. The Educational Needs
Assessment Tool for Clinical Nurses consisted of 25 items with five
domains measured on a 5-point Likert scale, with higher scores rep-
resenting items requiring education regarding professional nursing
practice. Cronbach’s alpha for this study was 0.94.

2.3 | Data collection procedure

The researchers explained this study to the nursing managers. When
they agreed to participate, the nursing managers were asked to
forward questionnaires to the ward nurses. Once the ward nurses

agreed to participate in this study, they completed the question-
naires concerning nursing practice, placed their completed ques-
tionnaires in a sealed envelope and returned it to the researchers.
To evaluate test-retest reliability, ward nurses from five hospitals
(N =152) were asked to complete the questionnaire again after
2 weeks. During the 2-week interval, participants did not participate

in any training, seminars or educational activities.

2.4 | Data analyses

The Q-RPN-IMV was tested for face, factor and concurrent valid-
ity. Internal consistency and reproducibility were tested to de-
termine reliability. Each domain was subjected to an exploratory
factor analysis using the principal factor method and varimax ro-
tation to test the validity of the models, based on the postulated
constructs (i.e., whether all the items for a single factor loaded
>0.35) and to confirm that the item loadings were theoretically
coherent. Initial factor selection was based on eigenvalues >1.0.
After removing items that did not have a loading >0.35 for a given
factor, the models were tested via factor analysis, followed by
confirmatory factor analysis (Polit & Beck, 2011). The Akaike
information criterion (AIC), the comparative fit index (CFl) and
the root mean square error of approximation (RMSEA) were used
to evaluate the fit of the models to the data (K&aridginen et al.,
2011). With regard to the AIC, the smallest value represents the
best classification. RMSEA values <0.05 indicate that a model has
a close fit, whereas those between 0.05 - 0.08 indicate a rea-
sonable error when approximating a given structure (Browne &
Gudeck, 1993). A CFl >0.9 was assumed to indicate an adequate
fit. The final measurement models were selected by examining
the four indices of fit and choosing the model with the best in-
dices. Pearson’s correlation coefficients for the Q-RPN-IMV and
the Educational Needs Assessment Tool for Clinical Nurses were
calculated to evaluate concurrent validity. We decided that there
was a need for education for items with low frequency of prac-
tice. Cronbach’s a coefficient was calculated for each of the sub-
scales to assess internal consistency. Spearman’s rank correlation
coefficients, which measure the strength of agreement between
repeated measurements (Fayers & Machin, 2000), were calcu-
lated to evaluate test-retest reliability. All statistical analyses
were performed using IBM SPSS 22.0 and Amos 22.0 (IBM Corp.,
Armonk, NY, USA).

2.5 | Ethical considerations

Participants were informed of the purpose and methods of the study,
risks and benefits of participation, confidentiality of their data and
the voluntary nature of participation. Written informed consent was
obtained before the interviews for item development and refine-
ment study. The return of the filled anonymous questionnaire was
taken as consent to participate in the main study. The study protocol
conformed to the tenets of the Declaration of Helsinki (as revised in
Edinburgh 2000), and the study process was reviewed and approved
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by the ethics committee of the Kobe University Graduate School of

Health Sciences (approval number: 241).

3 | RESULTS

3.1 | Participant characteristics

In total, 432 questionnaires were distributed and 331 returned (re-
sponse rate: 76.6%). Among them, 305 questionnaires with less than
5% missing data of the total items were used (validity rate: 92.1%).
More than half of the participants were nurses who had nursing ex-
perience of more than nine years and cared for more than 11 people

who had required ventilator care (Table 1).

3.2 | Item selection and domain development

Among the 141 items collected for the Q-RPN-IMV, we classified
each item into one of four domains (i.e., observation, assessment,
practice and evaluation). Many of the assessment and evaluation
items overlapped; therefore, we combined these items into the as-
sessment domain (i.e., observation 26, assessment 67 and practice
48).

3.2.1 | Domain 1: IMV care related to observation

The factor analysis of Domain 1 yielded five factors (Table 2). Items
21 and 22 were related to multiple factors. However, we conducted
an inspective factor analysis and arranged these items with factor
2. Twenty-six items that were divided among the five factors had
eigenvalues >1.0. Domain 1 consisted of 26 items of five factors.

TABLE 1 Characteristics of the participants (N = 305)

N (%)
Sex
Men 21(6.9)
Women 284 (93.1)
Nursing experience
<6 years 87 (28.5)
6-10 years 86 (28.2)
>11 years 132 (43.3)
Number of people requiring IMV
<6 75 (24.5)
6-10 48 (15.7)
>10 182 (59.7)
Number of people requiring IMV per year in the department
1-3 145 (47.6)
4-10 85 (37.7)
>10 45 (14.8)

Note. IMV: invasive mechanical ventilation.
Data represents N (%).
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3.2.2 | Domain 2: IMV care related to assessment

The factor analysis of Domain 2 yielded six factors (Table 3). Item 36
loaded at <0.35 and was removed from the table. Items 12, 49, 50, 51,
53 and 57 were related to multiple factors. To assess these items, we
created possible models and conducted an inspective factor analy-
sis. The best-determined arrangement of the question items was as
follows: factor 1 comprised items 51, 53 and 57; factor 3 comprised
items 49 and 50; and factor 4 comprised item 12. Sixty-six items were
arranged among the six factors. The six factors (66 items) included

had eigenvalues >1.0. Domain 2 comprised 66 items of six factors.

3.2.3 | Domain 3: IMV care related to practice

The factor analysis of Domain 3 generated six factors (Table 4). Items
23, 27 and 35 loaded at <0.35 and were removed. Items 30, 34 and
35 were related to multiple factors. To understand these items, we
created possible models and conducted an inspective factor analysis.
The best-determined arrangement of question items was as follows:
factor 3 comprised items 30, 37 and 38; and factor 4 comprised item
34. A total of 44 items were arranged into six factors and had eigen-

values >1.0. Domain 3 consisted of 44 items of six factors.

3.3 | Validity and reliability testing

For each domain, confirmatory factor analysis was performed
to investigate the construct validity. Domain 1 (observation) had
an AIC = 6,184.51, CFl =0.80 and RMSEA =0.08; Domain 2 (as-
sessment) had an AIC = 6,184.51, CFl =0.74 and RMSEA = 0.075;
and Domain 3 (practice) had an AIC =2,399.71, CFl=0.76 and
RMSEA = 0.068.

Concurrent validity was examined using the Educational Needs
Assessment Tool for Clinical Nurses scores (Table 5). Pearson’s cor-
relation coefficients were negative for all the items. Accordingly,
clinical nurses should be educated on the Q-RPN-IMV items, which
are infrequently practiced (r, = -0.37- -0.46; p < 0.001).

For internal consistency, Cronbach’s @ was measured for all fac-
tors. Cronbach’s a coefficients for all factors ranged from 0.52 to
0.93 (Table 6). For reproducibility, the intraclass correlation coeffi-
cient for each subscale, which was calculated using data from the
152 participants who returned their test-retest responses, ranged
from 0.55 to 0.85 (Table 6).

4 | DISCUSSION

To ensure that IMV care reflects education and supports the prac-
tice of high-quality IMV care, we classified respiratory care items
during a nursing intervention process and developed a questionnaire
that could confirm the frequency of respiratory care practices per-
formed by clinical nurses. In addition, we classified the enforcement
of six practice factors (44 items), six assessment factors (66 items)

and five observation factors (26 items).
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TABLE 2 Factor analysis of IMV care related to observation (N = 305)
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Factor 1: Essential basic observation
(7) Breathing 0.77 0.09 0.14 -0.03 0.20
sounds
(10) Ventilator 0.66 0.11 0.11 -0.15 -0.03
settings
(14) Contents of 0.64 0.03 -0.01 0.22 0.07
the ventilator
alarm
(11) Ventilator 0.57 0.11 0.14 0.11 0.15
display
(13) Ventilator 0.52 0.17 0.13 0.24 0.11
alarm setting
(8) Thoracic 0.50 0.00 0.01 0.30 0.34
movement
(15) 0.47 0.10 0.02 0.35 0.04
Characteristics
of sputum
removed per
instance of
tracheal suction
(23) Cuff 0.44 0.09 0.09 0.16 -0.01
pressure
Factor 2: Confirmation of fixed tracheal tube
(19) Value of 0.13 0.83 0.10 -0.05 0.11
endotracheal
tube fixing
(20) Peeling of 0.20 0.82 0.07 0.07 -0.01
tape from the
endotracheal
tube
(18) Redness and 0.16 0.56 0.10 0.21 0.24
ulceration of the
lips
(21) Placement of 0.12 0.55 0.13 0.51 -0.05
the tracheos-
tomy tube at
midline
(2) Sedation level 0.06 0.54 0.31 -0.05 0.24
(22) Adequate 0.14 0.45 0.15 0.46 0.01
tracheostomy
tube tension
Factor 3: Confirmation of heating and humidification
(4) Temperature 0.16 0.13 0.91 0.12 0.19
setting of the
heating
humidifier
(5) Water level of 0.16 0.19 0.82 0.00 0.12
the heating
humidifier water
tank
(3) Degree of 0.21 0.21 0.63 0.14 0.25

humidification

Factor 4: Confirmation of positioning and emergency preparation

(Continues)
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TABLE 2 (Continued)
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
(24) Joint range of  0.10 0.07 0.00 0.53 0.37
motion and limb
flexibility
(26) Preparation 0.12 0.09 0.07 0.53 0.40
for re-intubation
(16) Positioning 0.36 0.02 0.03 0.51 0.22
(25) Placement of 0.21 0.00 0.10 0.48 0.35
BVM at patient's
bedside
Factor 5: Confirmation for predicting complications
(9) Lung-thorax 0.14 -0.05 0.06 0.26 0.59
compliance
(6) Radiographic 0.17 0.09 0.13 0.03 0.51
images
(17) Examination -0.09 0.27 0.13 0.14 0.48
of oral cavity
hygiene using a
medical penlight
(12) Respiratory 0.24 0.09 0.17 0.17 0.44
waveform
(1) Number of -0.06 0.28 0.25 0.08 0.38
days of
mechanical
ventilation
Sum of squares for 3.23 2.83 2.27 2.11 2.08
factor loading
Factor contribution 12.42 10.87 8.74 8.12 8.02
ratio
Cumulative factor 12.42 23.29 32.03 40.15 48.16

contribution ratio

Note. BVM: bag valve mask.
Bold values indicate factor loading.

4.1 | Reliability of the Q-RPN-IMV

With regard to the internal consistency, we calculated Cronbach’s
a coefficients and obtained estimates of 0.64-0.93, indicating a
satisfactory consistency and suggesting the potential ability to con-
firm internal consistency for all the factors except factor 1 (Streiner
& Norman, 2003). However, the category “practices for appropri-
ate cuff-pressure management [and] enforcement of appropriate
cuff pressure management” included few items and had a small
Cronbach’s a coefficient of 0.52. However, ventilator-associated
pneumonia-preventative maintenance, tracheal tube and ventilator
volume, which were extremely important factors, were assumed to
represent a standard category of practice during respiratory care
that included cuff pressure management.

With regard to stable examinations, we calculated the intraclass
correlation coefficients between every tested-retested factor to de-
termine the stability of this questionnaire (r, = 0.55-0.85; p < 0.01).
Factors that indicated a firm intraclass correlation coefficient or reg-
ular performance in a standard hospital included “assessment of ven-

tilation situation,” “assessment of early detection of complications

via radiography” and “practices for maintaining maximum breathing
capacity.” The category that frequently received the lowest ranking,
“confirmation of positioning and emergency preparation,” was con-

sidered to include the items that could be easily addressed.

4.2 | Validity of the Q-RPN-IMV

We observed the respiratory care provided by specialists to en-
sure that the Q-RPN-IMV covered all the items, including ideation.
We qualitatively classified these items with regard to the observa-
tion, assessment and practice of nursing processes. We confirmed
the contents with a respiratory care specialist and subsequently
assessed the validity of the instrument. We performed a pretest
among the nurses who participated in the study and confirmed the
time required to answer an item. The estimated time burden of this
necessary measure on each respondent was approximately 30 min.
Although the extent of the burden on the respondents was consid-
ered, we did not modify the pretest because the responders did not
indicate the difficulty of each answer and we deemed all the items
indispensable for IMV care.
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The questionnaire comprised five observation factors, six assess-
ment factors and six practice factors that had high factor loadings in
an exploratory factor analysis. The items were selected via factor

analysis confirmation. The observation values were AIC = 2,399.71,

Educational needs

CFI=0.76 and RMSEA =0.068; the assessment values were
AIC = 6,184.51, CFl = 0.74 and RMSEA = 0.075; and the practice val-
ues were AIC = 6,184.51, CFl = 0.80 and RMSEA = 0.08. Therefore,
this model was not ideal because it followed the assumption of a

TABLE 5 Correlations between the
Q-RPN-IMV and the Educational Needs

Items Factor 1 Factor 2 Factor 3 Factor 4
Domain 1. IMV care related to observation
1 -0.191" -0.257" -0.289" -0.343"
2 -0.234" -0.306" -0.288" -0.325"
3 -0.183" -0.267" -0.277" -0.307"
4 -0.103 -0.248" -0.237" -0.262"
5 -0.185" -0.310" -0.275" -0.346"
6 -0.190" -0.291" -0.238" -0.300"
7 -0.198" -0.254" -0.290" -0.259"
8 -0.209" -0.262" -0.295" -0.299"
9 -0.209" -0.264" -0.279" -0.257"
10 -0.262" -0.333" -0.281" -0.349"
Domain 2. IMV care related to assessment
1 -0.390" -0.301° -0.356" -0.415"
2 -0.368" -0.201" -0.336" -0.377"
3 -0.379" -0.239" -0.370" -0.381"
4 -0.322" -0.244" -0.279" -0.352"
5 -0.373" -0.294" -0.318" -0.404"
6 -0.385" -0.296" -0.352" -0.429"
7 -0.356" -0.190" -0.311" -0.366"
8 -0.365" -0.215" -0.330" -0.369"
9 -0.372" -0.208" -0.356" -0.406"
10 -0.390" -0.222" -0.383" -0.398"
Domain 3. IMV care related to practice
1 -0.424" -0.421" -0.373" -0.354"
2 -0.348" -0.420" -0.292" -0.298"
3 -0.396" -0.416" -0.365" -0.357"
4 -0.372" -0.380" -0.376" -0.348"
5 -0.434" -0.421" -0.318" -0.328"
6 -0.422" -0.398" -0.345" -0.346"
7 -0.306" -0.375" -0.265" -0.245"
8 -0.335" -0.396" -0.219" -0.287"
9 -0.351" -0.414" -0.296" -0.331"
10 -0.339" -0.394" -0.287" -0.334"

Note. IMV: invasive mechanical ventilation

Assessment Tool for Clinical Nurses

Factor 5 Factor 6
-0.319"
-0.276"
-0.289"
-0.305"
-0.333"
-0.335"
-0.235"
-0.266"
-0.272"
-0.268"
-0.348" -0.357"
-0.369" -0.383"
-0.396" -0.356"
-0.314" -0.282"
-0.324" -0.346"
-0.354" -0.387"
-0.326" -0.372"
-0.333" -0.364"
-0.348" -0.346"
-0.402" -0.452"
-0.300" -0.183"
-0.300" -0.270"
-0.293" -0.361"
-0.347" -0.197"
-0.316 " -0.298"
-0.330" -0.264"
-0.279" -0.244"
-0.284" -0.283"
-0.340" -0.242"
-0.353" -0.298"

Educational needs items are as follows: Item 1: Having a clear, fact-based view of the true nature of
problems. Item 2: Prioritizing and solving problems. Item 3: Systematic problem-solving. Item 4:
Assiduous problem-solving. Item 5: Determining an optimal method for resolving problems based on
trial and error. Item 6: Practicing nursing care based on specialized knowledge and expertise. Iltem 7:
Practicing optimal nursing care depending on the patient’s needs. Item 8: Relieving people’ distress
and anxiety as a top priority. Item 9: Practicing nursing care while considering people’ human rights.
Item 10: Practicing nursing care while preventing the risks of possible dangers and expanding pro-

fessional activities and social skills.
N = 305.
*p < 0.05, "p < 0.01: items predicted to show comparative correlation.



TSUKUDA ET AL. NursingOpen —WI LEY 345
D
TABLE 6 Internal consistency N e e i e
(N = 305) and test-retest reliability -ott .
(N =152) Observation 26
Essential basic observation 8 0.81 0.61
Confirmation of fixed tracheal tube 6 0.79 0.73
Confirmation of heating and 3 0.88 0.72
humidification
Confirmation of positioning and 4 0.72 0.55
emergency preparation
Confirmation for predicting 5 0.67 0.76
complications
Assessment 66
Assessment of ventilation 19 0.93 0.83
Assessment for early detection of 9 0.92 0.85
complications via radiography
Assessment for predicting 11 0.88 0.72
complications
Assessment for improving the 12 0.88 0.69
quality of artificial ventilation
Assessment for specifying alarm 9 0.93 0.60
factors
Assessment of safety and comfort 6 0.84 0.70
of sedation
Practice 44
Practices for maintaining maximum 13 0.91 0.83
breathing capacity
Practices for preventing 11 0.82 0.76
complications
Practices for safe endotracheal tube 9 0.80 0.69
fixation
Practices for tracheal clearance to 5 0.75 0.70
prevent VAP
Practices for appropriate heating, 4 0.64 0.60
humidification and calling the
patient's name before and after
nursing care
Practices for appropriate cuff 2 0.52 0.62

pressure management

Note. ICC: intraclass correlation coefficient; VAP: ventilator-associated pneumonia

structure that would link all the factors in each domain. Observation,
assessment and practice are implemented consecutively during a
nursing intervention process, and therefore, it is necessary to con-
sider the structure that would connect the factors between each
domain. However, during the initial stages of this study, we prior-
itized the determination of the items in each domain and adopted
this structure.

With regard to concurrent validity, we identified negative cor-
relations with all the items on the Educational Needs Assessment
Tool for Clinical Nurses. The items in this questionnaire covered all
the respiratory care practices; the practice frequency and associ-
ations related to the items on which education was required were
identified, and the criterion-related validity was determined.

4.3 | Clinical implementation of the Q-RPN-IMV

The possible applications of this questionnaire are unlimited, de-
pending on the method of use. It covers all the practice items neces-
sary for respiratory care and the nursing process, including ideation.
Therefore, we determined the meanings and situations appropri-
ately and validated the practice items to ensure that respiratory care
practitioners could use this questionnaire during the nursing pro-
cess. The respiratory care enforcement frequency increased during
the retest evaluation because of increased awareness, which likely
leads to an increase in the scores of the completed questionnaires.
This nurse practicing respiratory care list could be used as a tool

for self-evaluating practice processes. In particular, it could trigger
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reflection pertaining to the necessity of obtaining new knowledge

on the infrequently practiced items.

4.4 | Educational implementation of the Q-RPN-
IMV

Checklists and textbooks related to respiratory care education
often list only the setting and management of machines and/or
items related to care provision (Hong, Chen, & Na, 2012). Using
our questionnaire, which addresses all the items related to res-
piratory care (including ideation), we can confirm the type of care
provided by a respiratory care practitioner during a nursing inter-
vention process. Using the questionnaire provided in this study,
nurses will be able to safely administer IMV care with confidence,
perform self-evaluations and improve their IMV care skills. The
questionnaire can also be used to create an educational pro-
gramme that supports high-quality IMV care. Furthermore, edu-
cational programme developers, who determine the instructions
required for the nursing intervention process, could use this ques-
tionnaire for developing respiratory care education depending on

the practitioner’s needs.

4.5 | Study limitations

We extracted the items that were identified as representing
crucial respiratory care knowledge into the categories of obser-
vation, assessment and practice. However, the nursing process
comprises a series of steps and is not as simple as a set of di-
vided processes. A nurse’s background, which includes experi-
ence and departmental area, determines the required skill level.
We identified the associations between respiratory factors and
the educational programme using a covariance structure analy-
sis. Therefore, it is necessary to examine continuity and factor

characteristics.

5 | CONCLUSIONS

The Q-RPN-IMV comprises many items and does not feature an
ideal structure. Manuals related to IMV care have been gradually
created in bundles. However, IMV care is complicated in the context
of nursing practice. Despite good awareness of nurses’ difficulties
and the provision of care that is directly linked to people’ lives, a sys-
tem of educational programmes related to the nursing process has
not yet been established. According to our survey, IMV care items
could be covered in tandem with nursing practice processes. The
findings of this survey represent a major step towards the future
establishment of a ventilator-care education programme for nurses.
Respiratory care nurses can use the questionnaire developed in this
study for self-evaluating practice processes. Educational programme
developers can control nursing intervention process instructions and
use this questionnaire for respiratory care education, depending on
the needs of the practitioner. By analysing the structures between

factors, education protocols can be created based on continuity and

order.
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