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ABSTRACT

Objectives: This study aimed to develop and evaluate a competency of nursing process questionnaire
(CNPQ) for registered nurses in Cambodia.

Methods: Guided by the nursing process, an initial questionnaire was generated through focus group
discussion, literature review, and the expert consultation. Finally, the validity and reliability of the
questionnaire were validated through a questionnaire survey online of 260 registered nurses selected
from Complimentary Package Activities 1, 2, 3, and national hospitals from January to February 2022 in
five geographic areas of Cambodia.

Results: The content validity index was 1.00. The Cronbach’s o coefficient for the whole questionnaire
was 0.963, and the range for the five dimensions was 0.963—0.964, which shows that the questions were
consistent. The test-retest reliability was 0.769. The exploratory factor analysis led to a list of 24 items
that were grouped into five dimensions: assessment, diagnosis, planning, implementation, and evalua-
tion. The cumulative variance contribution rate was 70.08%.

Conclusions: The CNPQ developed in this study showed good reliability and validity and can be used to
assess the competency of registered nurses by themselves and help nursing managers to develop the
relevant policies.

© 2023 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

What is known?

What is new?

e The five steps of the nursing process have been implemented e This study developed the Competency of Nursing Process
globally. Questionnaire (CNPQ) and proved its reliability and validity.

e Competency of the nursing process improves outcomes in crit- e The CNPQ can help registered nurses evaluate their skills and
ical illness, patient well-being, nursing care quality, and patient provide baseline data that can be used to help spread best
safety. practices.

1. Introduction

Nursing competency comprises the core abilities required to
fulfill the role of a nurse. Therefore, it is essential to define nursing
competency to develop a principle for the nursing education cur-
riculum. In addition, nursing competency is vital for improving care
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quality and patient safety [1]. Moreover, the registered nurses’ core
competence has been attributed to the ability to apply knowledge,
attitudes, and skills that enable them to exercise efficiently and
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effectively [2]. Evaluating nursing competency is an essential step
in clinical practice and may not overestimate as a proper clinical
competency assessment negatively affects patients’ outcomes [3].
In recent years, surgical procedures have encountered heavy
changes because of increasingly advanced technologies, the
complexity of diseases, and advanced medical equipment. There-
fore, assessing nursing competency based on validated and reliable
questionnaires is necessary for complex surgical situations [4].

The nursing process is fundamental to professionalism in
modern nursing practice. This analytical method uses scientific
reasoning, critical thinking, and problem-solving to guide nurses in
providing effective patient care [5]. It includes five steps: 1)
assessment, 2) diagnosis, 3) planning, 4) implementation, and 5)
evaluation [6]. Numerous studies have provided strong evidence
that the nursing process (NP) competency improves outcomes in
critical illness, patient well-being, nursing care quality, and patient
safety [7,8]. By using the nursing process, nurses play a significant
role in identifying the patient's health problems, providing in-
terventions, and evaluating the outcomes of nursing care [9—11].

Despite the centrality of the nursing process, not all cultures
have the necessary instruments to assess it. The nursing process
has gained acceptance globally, and while registered nurses (RNs)
agree on its beneficial effects, it is not widely used in practice
[12,13] due to a lack of competence among RNs [14]. One reason the
widespread use of the nursing process has not emerged is that
nurses lack competence and, consequently, lack confidence in their
ability to use it [15,16]. Applying the nursing process is connected to
critical thinking and goal-oriented tasks. The Kingdom of Cambodia
is making a concerted effort to further modernize and enhance
professionalism in nursing. The standards of nursing care devel-
oped in Cambodia were approved in 2015 [17], and it explains the
application of the steps of the nursing process within the nursing
practice [18]. However, over a few decades in Cambodia, the RNs
use of the nursing process has not progressed as hoped due to a
high nurse-patient ratio, 24-h working shifts, lack of knowledge of
the nursing process, and the pandemic [19].

A reliable and valid instrument designed specifically for
Cambodian nursing is needed to improve competency in the
nursing process at the Department of Hospital Services, Ministry of
Health, Cambodia. In this study, competency of the nursing process
refers to the extent to which the RN perceives their ability to
practice the five steps of the nursing process to meet the patient’s
needs by using critical thinking and specific skills. Based on the
need for a competency assessment with respect to the nursing
process, there were at least three reasons that a new instrument
had to be developed despite that there were existing instruments:
1) existing instruments did not focus on competency, 2) available
instruments were not based on the entire nursing process, and 3)
the existing instruments lacked construct validity.

Cambodia’s healthcare system was classified from the commu-
nity level to the national level. The lowest level is Complimentary
Package Activity 1 (CPA1). This level provides health services such
as minor surgery without anesthesia and maternity services. The
CPA2 level provides medium surgery with anesthesia, emergency,
maternity, and laboratory services. The CPA 3 level adds specialty
surgery to the CPA2 level. Finally, the national hospitals have
multiple specialists in surgery that a CPA3 cannot help.

Over the past three decades, a few studies in the west have
focused on measuring nursing process. One such study developed
an instrument to measure the attitudes of RNs, focusing on the
nursing diagnosis step of the nursing process. The Positions on
Nursing Diagnosis scale comprises 20 pairs of adjectives (e.g., easy/
difficult, important/unimportant), one of which reflects an attitude
favoring the nursing diagnosis concept [18]. A seven-point Likert
scale was used to respond to the items, assigning a value of one to
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the most negative position on each pair and seven to the most
positive. In 2018, a study measured the implementation of the
nursing process using a five-point Likert scale (i.e., never, some-
times, do not know, usually, and continuously). The degree of
implementation of the five parts of the competency of nursing
process (CNP) ranged from 36% to 57% [20]. These two examples
illustrate that the measures of CNP mainly reflected western cul-
tures and did not focus on RNs’ perceptions of CNP. Given gaps in
instruments available to assess the nursing process, we developed
an instrument to measure the perceptions of registered nurses’
competency in the clinical application of the nursing process in
Cambodia. Our study aimed to develop the Competency of Nursing
Process Questionnaire (CNPQ) and assess the reliability and validity
of this new instrument.

2. Methods
2.1. Theoretical framework

This study guided by Nursing Process [21], which was the rela-
tionship between patient and nurse. This theory stressed that what
the RNs did was find out about and meet the patient’s immediate
need for help. With these, the RNs’ tasks are to know how to deal
with those adverse effects so the patient can continue to get better
well-being. The nursing process helps nurses develop a good plan
for caring for a patient that can be easily changed if something goes
wrong. Competency in the nursing process means that an RN has
the confidence to use the knowledge, skills, attitude, and clinical
judgment needed to do nursing tasks within the scope of their
practice at an acceptable skill level. Based on this theory, this study
made the competency items for each concept, such as assessment,
diagnosis, planning, implementation, and evaluation.

2.2. Development of the first item pool

The item pool was created in the following ways. First, creating
items for the scale, three focus group discussions (FGD) resulted in
44 items. In the first FGD, there were ten nurses with a associate
degree in nursing: four men (40.0%), and six women (60.0%). The
age range was 35—59 years; the average working experience was
27.5 years. In the second FGD, there were ten RNs with a bachelor’s
degree: five men (50.0%) and five women (50.0%). The age range
was 30—45 years, and the working experience was 21 years. Finally,
in the last FGD, there were ten nurses with an master’s degree: six
men and four women. The age ranged from 30 to 38 years, and the
working experience was 12 years. The FGD was kept separate from
the different levels of education of the participants because each
group could freely talk about CNP. The average work experience of
the RNs ranged from more to fewer years because the master’s-
prepared nurses were younger than those with Associate Degree
and Bachelor’s Degree.

During the FGD, the authors ensured the trustworthiness by
observing participants, taking notes of their opinions, and
reviewing the verbatim compared with national and international
findings to ensure transferability. In addition, the saturation
method was followed for data collection and analysis. Last, the
results were returned to participants’ feedback to ensure the vali-
dation of the findings. Second, the literature review produced 20
items from the relevant literature on competency of nursing pro-
cess, competency of nursing diagnosis, attitude of implementation
in nursing process, and Deliberative Nursing Process theory were
initial generated; therefore, the total items were 64.
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2.3. Primary questionnaire development

Considering the different participants’ contexts, the eight ex-
perts were invited to join the consultative workshop, including two
nurse managers (one female and one male RNs), three nurse cli-
nicians with a Bachelor of Nursing Science degree (two female and
one male RNs), and three nurse educators with a Master of Nursing
Science degree (two female and one male RNs). The age ranged
from 30 to 55 years, and the average working experience was 25
years. At this stage, the eight experts were different from the FGD
participants because of the input from many other points of view
would benefit to obtain the experts’ content validity.

The consultative workshop and research team deleted similar
32 items, including American experts who had experience in
developing the standard of nursing practice. However, the last
phase, systematic assessment, was based on the interpretation and
textual material according to the operational definition. It was
found that eight items did not reflect the competency of the
nursing process; thus, these eight items were deleted. Conse-
quently, 24 items composed the preliminary scale.

The Khmer version of the item pool was used by eight of the
experts. The eight experts judged the items on a scale of 1 = not
relevant to 4 = very relevant. Microsoft Excel was used to calculate
the content validity index (CVI) at both the item and scale levels.
The acceptable values are >0.79 and > 0.80, respectively [22].

2.4. Formal investigation

2.4.1. Participants

Participants were recruited from five geographic (Phnom Penh-
Kandal, Kampong Cham, Kampot, Battambang, and Stung Treng)
areas in Cambodia who worked in Complimentary Package Activity
(CPA) 1, 2, and 3 hospitals, national hospitals, and private hospitals.
The sample size criterion was 10 participants per item for Explor-
atory Factor Analysis (EFA) [23]. The initial CNPQ consisted of 24
items; therefore, the total estimated sample size was 264 partici-
pants (240 + 10%).

2.4.2. Ethical considerations

The National Ethic Committee for Health Research approved this
study (no. 021—2022 NECHR). All participants signed consent forms
before data collection. They were informed of their right to with-
draw from the study at any time.

2.4.3. Instruments

2.4.3.1. General data questionnaire. The demographic data age,
gender, working experience, educational levels, nurse leadership
status, healthcare settings, were included.

2.4.3.2. Competency of nursing process questionnaire. The CNPQ is
used to evaluate the level of competency of nursing process among
RNs across 5 dimensions: assessment (4 items), nursing diagnosis
(5 items), planning (5 items), intervention (7 items), and evaluation
(3 items). In this step, the level of CNPQ was created based on the
CNPQ total score; the higher the score, the higher the perceived
competency of the nursing process.

The CNPQ was written in the form of a questionnaire. We used a
five-point Likert scale response format for the items, where 1 = feel
not confident at all, 2 = feel not confident, 3 = feel that I need more
practice, 4 = feel confident, and 5 = feel proficient at that skill.

2.5. Data collection

The Google form was created for data collection between
January and February 2022. The questionnaire was shared through
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the Khmer and English Google questionnaire platform, and re-
searchers shared the online link with the nursing division at each
hospital. The Google questionnaire included the no. 021-2022
NECHR, the consent form, the participant information sheet, the
contact details of the research members, and an anonymous plat-
form. Each questionnaire took about 30 min for a nurse fulfill in.
Only the research team could access and check at the end of the
survey with confidentiality and anonymity for the participants.

2.6. Data analysis

The IBM SPSS version 26 (SPSS, IBM, 2016, Armonk, New York,
USA) was used for data processing and statistical analysis. The main
key statistical analysis methods included descriptive statistics
(frequency, mean, and standard deviation) and inferential statistics
(factor analysis and Pearson correlation analysis). Statistical sig-
nificance was set at P < 0.05.

An exploratory factor analysis (EFA) principal component anal-
ysis was computed on the inter-correlations among CNPQ items.
The reliability was evaluated using Cronbach’s a coefficient for the
CNPQ and its dimension. The items scoring >0.3 were kept, and
Cronbach'’s a coefficient greater than 0.70 was accepted as internal
consistency [24]. The larger the correlation coefficient, the more the
item represented the content of the evaluation tool.

Expert validity was used to reflect content validity, represented
by the content validity index (CVI). A factor analysis was used to test
the structural validity of the questionnaire. The content validity
index was calculated using Microsoft Excel, including the content
validity index, S-CVI/Ave >0.80, and [-CVIs >0.78 [25]. The item-
total correlations were suggested to be higher than 0.30 by previ-
ous authors [22]. Pearson correlation coefficient between the two
measurements was calculated to verify reliability of the question-
naire: two weeks later, the test-retest reliability was checked by
asking fifty RNs who had already filled out the self-administered
questionnaire to do it again to verify the repeatability of the CNPQ.

3. Results
3.1. Participant demographic characteristics

A high response rate of 98.0% was achieved as 260 out of the 264
questionnaires were returned. More than half of the participants
were men (58.0%), and the average age was 28.83 years (SD = 5.87).
The years of work experience as an RN were ranked from 1 year to
30 years. Most participants had an associate degree in nursing
(50.0%), 46.0% had a bachelor’s degree, and 4.0% had a master’s
degree. Most were RNs (91.0%), and team leaders and nurse man-
agers accounted for 4.5% each. The participants were drawn from
national hospitals, CPA 3, CPA 2, and CPA 1 hospitals, and private
hospitals (21.2%, 21.2%, 20.0%, 16.8%, and 20.8%, respectively).

3.2. Content validity and item analysis

The Khmer version of the item pool was used by eight of the
experts. The 24-item of CVI value resulted that the scale-level CVI
average was ranged 1.0, and the scale-level CVI universal average
was ranged 1.0, and item-level of CVI was ranged 1.0. Therefore, the
CNPQ demonstrated excellent content validity because an item CVI
greater than 0.80 is considered excellent.

3.3. Construct validity
The Kaiser-Meyer-Olkin (KMO) test result was 0.926, which in-

dicates that the sample size was adequate for EFA, and Bartlett’s
test result was significant (x> = 447717, P < 0.001), which
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demonstrated that all items were significantly correlated. The
varimax rotation method’s principal component analysis (PCA)
extraction was not used for EFA because there were five steps in the
nursing process. The findings of EFA for five dimensions (24 items)
included eigenvalues that ranged from 1.04 to 11.62, and the total
variance explained was 70.08% (Tables 1 and 2). The item-total
correlations for the 24 items ranged from 0.42 to 0.78. The corre-
lation coefficients among the five dimensions ranged from 0.58 to
0.66 (P < 0.05).

3.4. Reliability test

The Cronbach’s a coefficient of CNPQ for the total scale was
0.963, with dimensions values were 0.964, 0.964, 0.964, 0.963, and
0.963 for assessment, diagnosis, planning, intervention, and eval-
uation, respectively (Table 1). Fifty participants were invited
randomly to complete the CNPQ again two weeks after the first
time. The intraclass correlation coefficient of the total question-
naire was 0.769, and the five dimensions ranged from 0.695 to
0.801 (P < 0.01).

4. Discussion
4.1. The validity and reliability of the questionnaire

Content validity Index: the item CVI value was 1.0, the scale-
level CVI average was 1.0, and the scale-level CVI universal
average was 1.0. Therefore, the CNPQ demonstrated excellent
content validity because an item CVI greater than 0.80 is considered
excellent [26]. The reason was that the CNPQ was a good test of how
nurses do their jobs in all settings, according to those who
answered the questionnaire.

Internal consistency reliability was used to figure out how well
all the questions on the CNPQ measure the same thing in the same
way. Throughout the pilot study, the results were consistent
(Cronbach’s o coefficient for the total scale and each subscale
ranged from 0.93 to 0.94). A well-known and widely used tool
needs a scale with Cronbach’s a coefficient of at least 0.80 [27]. In
addition, the correlations between items and totals ranged from
0.45 to 0.78. Because it is reliable, the CNPQ is a great way to
measure CNP in all clinical nursing practices.

Our statistical analysis on construct validity, the CNPQ, indicated
scientific validity. The EFA principal component analysis was used
to investigate dimensionality. For good factor analysis, a KMO value
greater than 0.600 is required [22]. We adopted a maximum vari-
ance method and varimax with Kaiser normalization. EFA showed
that KMO = 0.926 (>0.60), and the five factors explained more than
70% of the total variance of the CNPQ. It was required by previous
scale development experts [21].

Pearson’s correlation coefficients were computed for the total
scores. Correlations can be classified as very weak, weak, moderate,
strong, and very strong associations (r range: 0.000—0.190,
0.200—-0.390, 0.400—0.590, 0.600—0.790, and 0.800, respectively).
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The CNPQ received r = 0.58—0.66, indicating moderate to strong
correlation levels; as a result, the CNPQ is an excellent scientifically
validated questionnaire for measuring the CNP in clinical settings
[28].

Choosing the appropriate assessment questionnaire is critical
for measuring CNP in various settings for RNs to maintain indi-
vidual nurses’ competencies. In addition, this will also let the
nursing staff figure out how well they understand the nursing
process and where they need more education and training.

4.2. The practicality and scientificity of the questionnaire

In this study, we developed and evaluated the psychometric
properties of an instrument to measure CNP, which has its roots in
Cambodia’s culture and healthy environment. The development of
the CNPQ has taken a different path than those taken by the several
existing nursing process instruments in other countries. First, a
literature review of current instruments was conducted, and the
items related to the nursing process were pooled. Second, a review
of the standards of nursing practice documentation was performed.
Thus, the items included in this instrument were generated from
the two sources.

It is also possible to relate this study to the nursing process
approach because the items were relevant to each construct [13].
The instrument was designed to measure perceived CNP and
highlight the need for targeted competence improvement within
Cambodian healthcare facilities. It is an essential first step in a
developing country where advanced nursing techniques and
nursing research are yet to make their mark [29]. However, further
psychometric testing of the CNPQ and possible refinement are
needed. Instruments measuring CNP must be validated, reliable,
and acceptable in the cultural context.

4.3. Limitation

The CNPQ was developed across practical nursing settings.
Therefore, the scale items reflect the nature of the nursing process
nurses implements. It is an excellent questionnaire to help with a
precise understanding of the implementation of nursing processes
in the clinical setting.

The first possible limitation with respect to generalizability was
that 91% of the participants had an associate degree in nursing, and
they may have different perceptions of the CNP compared with RNs
with a bachelor’s or Master of Science in nursing degree. The sec-
ond limitation is convenience sampling, which limits the findings
from being generalized to the nursing population in Cambodia. The
last, a lack of experts’ opinions on scale development may impact
the appropriate number of clear and simple items. The CNPQ will
need to be evaluated using a larger and more diverse sample of
nurses to further support the measure’s validity and reliability.

Table 1

The description 24-item of CNPQ after EFA (n = 260).
Dimensions Eigen-values Total variance explained Number of items Cronbach’s « coefficient Item-total correlation ranges Mean SD
Assessment 11.62 48.43 4 0.964 0.45-0.71 4.82 0.61
Diagnosis 1.54 6.43 5 0.964 0.42—-0.75 4.84 0.53
Planning 1.40 5.87 5 0.964 0.63—-0.78 4.79 0.64
Intervention 1.24 5.18 7 0.963 0.50-0.75 4.89 0.54
Evaluation 1.04 4.17 3 0.963 0.67—-0.76 4.78 0.75
Overall CNPQ 16.84 70.08 24 0.963 0.45-0.78 4.61 0.61

Note: CNPQ = Competency of Nursing Process Questionnaire. QEFA = exploratory factor analysis.
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Table 2
Principal component analysis with varimax orthogonal rotation for CNPQ and 5-factor solution (n = 260).
Items Factors Extraction
1 2 3 4 5

Assessment

4.1actively try to involve the patient, family, and other healthcare providers, when appropriate, in assessing and caring for my 1.00 0.45 0.05 0.28 -0.21 0.67
patient.

1. I feel as though I have the form and knowledge to accurately assess my patient's health status. 0.97 033 044 0.14 0.18 0.71

2.1 feel as though I can utilize my knowledge and resources to complete a full patient assessment consistently. 093 022 0.78 -037 033 0.72

3.1 can take into consideration the patient’s values, preferences, needs, and knowledge of the healthcare situation when  0.88 0.23 0.29 -0.17 0.08 0.52
implementing my care.

Diagnosis

8. I feel confident that [ am able to report important findings to the appropriate healthcare team. 0.76 099 0.07 0.16 0.21 0.60

7.1am able to identify and properly document/record normal and abnormal patient assessment findings. 035095 0.19 027 021 0.73

6. I have ability to prioritize my patient’s problems. 043 0.83 0.19 0.26 -0.16 0.66

9. understand how to implement nursing diagnoses into the process of identify the appropriate nursing interventions in the 0.45 0.65 0.04 0.60 0.14 0.72
planning for my patients.

5.1 have ability to identify the signs and symptoms of my patients. 0.32 0.63 044 047 -0.12 0.68

Planning

12. I am able to identify the expected outcomes for my patients. 059 0.15 1.00 0.18 0.13 0.74

10. I can identify, implement, and document appropriate nursing care plans. 0.28 0.37 0.84 -0.23 0.07 0.68

14. 1 feel confident in my ability to modify plans according to changing assessments throughout my shift. 048 0.51 0.83 0.14 031 0.80

11.1am able to individualize care plans for the needs of each patient. 0.23 -0.02 0.76 0.03 0.05 0.82

13. I can effectively prioritize care needs throughout my shift. 0.36 0.21 0.63 0.10 0.05 0.55

Intervention

17.1am able to implement my plans in a way that makes my patients, and their family members feel respected and their 0.38 —0.27 0.23 1.00 -0.05 0.76
needs are met.

19. I am knowledgeable of the technological resources available to me in the hospital setting. 048 -0.12 042 0.88 030 0.81

20. I feel confident in my ability to utilize these technological resources in my daily patient care. 0.25 050 0.29 0.73 030 0.80

16. I feel comfortable incorporating the patient, their family members, and additional healthcare teams in the implementation 0.36 0.35 0.04 0.66 0.44 0.76
of my care.

18. 1 am able to implement cultural and social understanding into the care I provide to my patients. 0.61 0.23 0.11 0.64 0.03 0.56

21.1am confident in my ability to communicate with colleagues effectively. 0.01 035 0.01 059 -0.39 0.61

15. 1 feel comfortable assuming responsibility for implementation of my care plans throughout my shift. 0.21 0.51 -0.13 045 0.13 0.77

Evaluation

22.1am able to evaluate my nursing care based on the expected I have identified in the planning for my patients. 0.19 0.28 -0.27 0.15 0.95 0.72

23. 1 am able to utilize ongoing assessment data to revise the patient’s problems and change the plan of care if necessary. 0.75 —0.22 —0.17 0.03 0.84 0.67

24. 1 can document/record my evaluations of care and any changes that these evaluations may precipitate.

0.32 -0.07 —-0.17 —-0.32 0.81 0.63

Note: CNPQ = Competency of Nursing Process Questionnaire.

5. Conclusion

The final version of the CNPQ comprises five dimensions. The
internal consistency of the instrument was good. Satisfactory levels
of construct validity imply that this scale can be used in clinical
nursing practice to measure the nursing process. The next step is to
use the instrument to compare the perceptions of RNs before and
after the implementation of the nursing process in both public and
private healthcare facilities in Cambodia.

The challenge for the health sector in any country, including
Cambodia, is to ensure that nurses’ practice is of a high standard.
Improving the standards of nursing practice requires reliable
methods to assess baseline practice outcomes. The challenge con-
tinues for nurse administrators and RNs alike to demonstrate the
effect of CNP on patient outcomes.

The results of this study provide nurse administrators and pol-
icymakers with empirical evidence of a measure that can be used to
improve CNP in both public and private hospitals in Cambodia.
When using instruments such as the CNPQ, nurse educators,
mentors, and students can better understand nursing assessment,
evaluation, and recording of relevant information related to the
nursing process steps. This will increase novice nurses’ awareness
of the nursing process in hospitals and help educators and mentors
assess the competence of nursing students as well as their
competence. Nursing institutions should consider reviewing or
revising the curriculum to emphasize CNP, preparing the nursing
process for new natural settings.
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