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Abstract

Background: Nursing informatics refers to a specialty in nursing that influences the learning environment, interprofessional
collaboration, patient care, strategic planning, and patient satisfaction. Nursing informatics competency has been identified as
a critical factor influencing the quality-of-care services. Nurses must integrate informatics into clinical decision-making
processes.

Objectives: This study aims to conduct a comparative analysis of nursing informatics competency among nursing educators,
students, and clinical nurses.

Methods: This descriptive-analytical study was conducted in 2023 at the nursing faculty of Abadan University of Medical
Sciences. The study sample included 670 participants: Nursing educators, students, and clinical nurses. Nursing educators and
students were selected through a census method, while clinical nurses were chosen via random sampling. Data were collected
using the Nursing Informatics Competency Assessment Tool (NICAT) and demographic questionnaires. The NICAT assesses
informatics competency across 30 components, categorized into three dimensions: Computer literacy, informatics literacy, and
information management skills. Data were analyzed using SPSS version 26 software.

Results: The average nursing informatics competency score among the participants was 105.58, falling within the competent
range. Nursing educators achieved the highest competency score (110.21), followed by clinical nurses (106.24) and students
(103.78). The highest score was observed in informatics literacy (45.84), while the lowest score was seen in information
management skills (24.59). Information management skills, computer literacy, and informatics literacy were significantly
correlated with the overall nursing informatics competency score (P < 0.001).

Conclusions: Nursing educators, students, and clinical nurses were found to be competent in nursing informatics. However,
due to technological advancements and the growing use of electronic health services, there is a need to enhance nurses'
competencies in all dimensions, particularly in information management skills. It is recommended to revise the curriculum
and provide the necessary infrastructure and equipment to integrate informatics into nursing education and empower nurses.
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1. Background

Today, as the importance of information technology
(IT) in delivering healthcare services continues to grow,
knowledge of informatics and digital skills has become
essential in nursing education (1). Nursing informatics
is crucial for safety, efficiency, and quality, offering
learning opportunities for the effective use of IT in
nursing tasks and leading to improved patient care (2).
In Canada, nursing informatics practices have been
documented since 1990, with applications such as tele-

nursing, electronic health records, decision support
systems, workload measurement tools, and online
education (3). In Iran, nursing informatics and its role in
care, education, and research were introduced in 2012
(4). The development of an evidence-based nursing
approach and the focus of nursing managers on
improving the quality of nursing care highlighted the
need for nursing informatics development. Over time,
the necessity of nursing informatics has become evident
due to the increasing use of technology in the health
sector, in line with the capacities of the comprehensive
health system map and the country’s comprehensive
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scientific roadmap for expanding IT usage, making it
prominent in the country’s development goals (5).

Medical education must be prepared to respond to
society’s healthcare needs and adapt to new
technologies (6). Given the expansion of digital tools in
healthcare service delivery, it is expected that graduates
will enter the professional environment ready to
employ these technologies (7). Equipping nursing
students with the necessary knowledge and skills to use
digital tools supports their performance and ensures
that competent nurses enter the clinical work
environment (8). However, studies have reported
significant issues in nursing students' readiness to use
technologies in clinical settings (9, 10). Research has also
indicated that clinical nurses lack the necessary
readiness or competencies to effectively utilize IT in
patient care. Additionally, nursing education programs
have not established standard criteria for nursing
informatics skills (11).

In today’s healthcare environment, in response to the
increasing digitization of healthcare and the
transformative role of informatics, nursing competency
in this field is internationally recognized as essential for
entering technology-based work environments (12, 13).
In various countries, formal nursing informatics
education ranges from certification to doctoral
programs (14). Informatics impacts all functions within
the nursing profession (15). Therefore, nurses must be
knowledgeable and competent in using a range of
informatics tools to deliver care services effectively (16).
Since nurses are the primary users of information
technology and informatics is a core professional
competency, and given the limited studies in this field
in Iran, the present study aims to conduct a comparative
examination of nursing informatics competency among
faculty members, students, and clinical nurses.

2. Objectives

This study aims to compare nursing informatics
competencies among educators, students, and clinical
nurses.

3. Methods

3.1. Study Design

This descriptive-analytical study aimed to compare
the nursing informatics competencies of educators,
students, and nurses working in hospitals affiliated with
Abadan University of Medical Sciences in 2023. A
suitable sample size of 297 clinical nurses was selected
randomly using Cochran’s formula. In addition, 73

nursing educators and 300 nursing students were
included in the study through census sampling. The
inclusion criteria required participants to be willing to
take part in the research, with nurses having at least one
year of work experience, educators having a minimum
of one year of teaching experience, and students having
completed at least two years of nursing education.
Exclusion criteria included unwillingness to continue
participation in the study and incomplete
questionnaires.

After obtaining the necessary permissions, the
researcher uploaded the questionnaires to the Digi
Survey electronic system and sent the response link to
the participants’ contact numbers. Messaging apps like
Eitaa and Soroush were used to send messages
explaining the study’s objectives to participants. If
participants clicked the link and completed the
questionnaire, this was considered informed consent to
participate in the study.

3.2. Data Collection Tools and Methods

Data were collected using the Nursing Informatics
Competency Assessment Tool (NICAT) and a
demographic information questionnaire. The NICAT was
developed by Rahman in 2015 based on the American
Nurses Association standards and Benner’s model of
skills acquisition in nursing. It is designed to assess
educational programs and nurses' competencies in
informatics (17). The NICAT evaluates informatics
competency through 30 components across three
dimensions: Computer literacy (10 questions),
informatics literacy (13 questions), and information
management skills (7 questions). The tool uses a five-
point Likert scale, ranging from one to five, with an
overall score range of 30 to 150. Higher scores reflect
greater nursing informatics competency. A score of 30
indicates a novice, 31- 59 an advanced beginner, 60 - 89 a
competent nurse, 90 - 119 a proficient nurse, and 120 - 150
an expert nurse (18).

The validity and reliability of the questionnaire were
confirmed in Iran by Jouparinejad et al. in 2020. Content
validity was assessed by surveying 30 nurses, and
reliability was established using the Cronbach’s alpha
method, yielding a coefficient of 0.95 (19). The
demographic information questionnaire gathered
details on participants' sex, age, education level, and
type of employment.

3.3. Data Analysis

After data collection, the data were entered into SPSS
software v. 26 for analysis. Descriptive analysis was
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performed by calculating frequency percentages,
means, and standard deviations (SD). The Kolmogorov-
Smirnov test was used to check the normality of the
data. Independent t-tests, ANOVA, and Pearson
correlation coefficients were employed to examine
relationships between the different dimensions of the
questionnaires, with a significance level of P < 0.05.

3.4. Ethical Considerations

This paper is part of a research project titled
“Assessment of Nursing Informatics Applications in
Student Education,” with ethics code
IR.ABADANUMS.REC.1399.203 and project No. 1058. The
study was conducted in full compliance with ethical
principles, both in its execution and publication.
Comprehensive information was provided to
participants regarding the purpose of the research, its
results, confidentiality, and how the study would be
conducted. Informed consent was obtained from all
participants.

4.Results

In this descriptive-analytical study, a total of 670
participants were recruited, including 73 nursing
educators, 300 nursing students, and 297 clinical nurses
from hospitals affiliated with Abadan University of
Medical Sciences. The participants' ages ranged from 17
to 56 years, with a mean age of 25.91 £ 7.33 years. The
sample consisted of 68% female and 32% male
participants. In terms of educational qualifications,
80.5% held a bachelor's degree, 17% had a master's degree,
and 2.5% held a PhD.

The average overall informatics competency score
among the participants was 105.58. Information
management skills had the lowest average score (24.59),
while informatics literacy had the highest average score
(45.84). Educators scored the highest in informatics
competency with an average score of 110.21, followed by
clinical nurses with 106.24 and students with 103.78
(Table1).

The findings indicated that, on average, 46.3% of all
participants, including 43.8% of educators, 53.5% of
students, and 39.8% of clinical nurses, reported their
informatics competency at the proficient level.
Additionally, within the groups of educators and
students, no instances of nursing informatics
competency at the novice level were reported (Table 2).

Before conducting analytical tests, the normality of
the three dimensions of the questionnaire—total scores
for computer literacy, informatics literacy, and
information management skills—was assessed using the

] Nurs Midwifery Sci. 2024; In Press(In Press): €151692.

Kolmogorov-Smirnov test. The results indicated that all
three dimensions followed a normal distribution.

The ANOVA test revealed that informatics
competency and all its dimensions were highest among
nursing educators. Moreover, there were statistically
significant differences in the mean scores of computer
literacy and information management skills among the
participant groups (Table 3).

The Pearson correlation test revealed a statistically
significant correlation between age and all dimensions
of informatics competency in the nursing educators’
group. Furthermore, there was a significant relationship
between the dimensions themselves and between each
dimension and the overall informatics competency
within the educators’ group (P = 0.001). In the student
group, the study found no significant correlation
between age and overall informatics competency or any
of its dimensions (P = 0.699). However, significant
correlations were found between the dimensions,
indicating that as the score in one dimension increased,
the score in another dimension also increased (P =
0.001). In the clinical nurses’ group, the results
indicated no statistically significant correlation
between age and computer literacy (P = 0.14). However,
age was significantly correlated with the other
dimensions, indicating a direct relationship (P = 0.001).
The pairwise relationships between the other
dimensions within this group were also statistically
significant (P=0.001).

5. Discussion

The results of the present study indicated that the
average informatics competency scores for educators,
students, and clinical nurses fell within the proficient
range. Numerous studies have similarly reported
nursing informatics competency within the competent
and proficient ranges (20-23). For example, according to
a study by Elsayed et al. (2017), 34% of the nurses
examined were proficient, while 32% were classified as
experts (24). Temporal trends in these studies show that,
in recent years, informatics competency scores among
nurses have been increasing as informatics-related
courses are added to nursing curricula and continuous
training is provided to nurses in hospitals (21). The
slight differences in the results of these studies may be
attributed to variations in educational curricula,
empowerment initiatives, and the cultural conditions of
the research environments in different countries.

Based on the results of the present study, the highest
score in informatics competency was related to the
informatics literacy dimension. Carter-Templeton (2013),
in his study on nursing educators and students at a
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Table 1. Mean and SD of Informatics Competence and its Dimensions According to the Groups Participating in the Study *

Variables Nursing Educators Nursing Students Clinical Nurses Total
Computer literacy 43.01£6.19 33.47+8.72 34.86+8.99 35.13+£9.05
Informatics literacy 47.65 £ 11.85 45.26+10.18 45.99 £11.47 45.84+10.97
Information management skills 19.54+7.74 25.05+6.4 2538+6.83 24.59 +6.97
Informatics competency 110.21£23.79 103.78 £19.94 106.24 £24.07 105.58 £22.34

2Values are expressed as mean + SD.

Table 2. The Levels of Nursing Informatics Competency Among the Participant Groups *

Variables Minimum Score Maximum Score Novice Advanced Beginner Competent Proficient Expert
Nursing educators 56 147 (0] 4.1 21.9 43.8 30.1
Nursing students 31 145 [0 17 221 53.5 22.7
Clinical nurses 30 150 0.7 1 231 39.8 35.5
Overall 30 150 03 1.6 225 46.3 29.2

Values are expressed as (%).

university in the southeastern United States, similarly
reported that their informatics literacy ranged from
competent to proficient (25). Furthermore, studies by
Uneke et al. (2015) on healthcare policymakers in
Nigeria and by Eldoushy and Behairy (2023) at the
National Liver Transplant Institute in Egypt also found
that informatics literacy received the highest scores,
consistent with the present study (26, 27). However, it is
important to note that the complexity and
transformative nature of informatics literacy skills (28)
require further empowerment of nurses in this area to
help them reach expert levels.

The results of the present study also revealed that the
lowest score in informatics competency was related to
information management skills. Several studies have
reported similar findings, with the lowest informatics
competency scores associated with information
management skills (29, 30). The era of paper-based
systems for documenting patient care is coming to an
end, and electronic health records (EHRs) are becoming
mandatory for all documentation purposes (31).
According to a study by Schenk et al. (2016), nurses
reported lower confidence in using EHRs and expressed
feelings of insufficient mastery and anxiety about using
them effectively (32). Insufficient educational content
and limited exposure to EHR systems in hospitals
during nursing education present significant barriers to
developing information management skills among
nurses (33). Therefore, it is recommended that nursing
managers and educators implement educational and
empowerment programs aimed at enhancing nurses'

informatics competency, particularly in information
management skills, which received the lowest average
score.

5.1. Limitations

This study used a selfreporting method for
completing the questionnaires. It is important to
consider that factors such as embarrassment about low
competency or a desire to appear proficient in
informatics may have influenced the reported results.

5.2. Strengths

By including educators, students, and clinical nurses,
this research provides a comprehensive view of nursing
informatics competencies across different levels of the
profession, highlighting variations, strengths, and
weaknesses in knowledge and skills.

5.3. Conclusions

The present study evaluated the informatics
competency of educators, students, and clinical nurses.
While informatics competency was generally reported
at a proficient level, there are notable gaps in nursing
informatics  skills, particularly in information
management, which require further development and
enhancement. The specific competencies required may
vary based on the educational or clinical context, yet
there is a growing demand for informatics
competencies in patient care.
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Table 3. The Relationship Between the Studied Variables and Informatics Competency and its Dimensions

Variables Computer P- Informatics P- Information Management P- Total Informatics P-
Literacy Value Literacy Value Skills Value Competency Value
Gender 0.111 0.233 0.369 0.335
Female 34.75+9.36 45.52 £11.49 24.75+7.54 105.03 +23.05
Male 35.94 +8.31 46.54£9.75 24.26+6.45 106.74 £20.77
Education <0.001 <0.001 0.003 <0.001
ggcgl::éor’s 33.40£8.65 44.19+10.62 2415+ 6.54 10175 +20.96
Master’s degree 4156+ 6.84 52.21+9.02 26.31+8.58 120.08 £20.21
PhD. degree 46.88+6.00 55.76 £13.33 27.17+6.32 129.82£24.75
Group <0.001 0.238 <0.001 0.070
géﬁiiar:%rs 43.01£6.19 47.65+11.85 19.54 +7.74 110.21+23.79
Nursing students 33.471£8.72 45.26 £10.18 25.05%6.40 103.78 £19.94
Clinical nurses 34.86£8.99 45.99 +11.47 25.38+6.83 106.24 +24.07

4 Values are expressed as mean + SD.

To address this need, the integration of
contemporary informatics into the nursing curriculum
can significantly influence the attitudes and knowledge
of nursing students. Additionally, continuous
informatics education for clinical nurses can enhance
the roles of professional nurses and nursing managers.
The increased utilization of informatics will ensure that
faculty members stay current in their educational and
research activities.

It is recommended that workshops and training
courses focusing on the application of informatics in
nursing be implemented to improve the knowledge and
skills of educators, students, and clinical nurses.
Medical universities should ensure that nurses have
access to up-to-date, high-quality infrastructure,
materials, and resources.

Furthermore, comprehensive national studies that
incorporate both qualitative and quantitative research
on nursing informatics competencies in Iran are
necessary. Research with an action-oriented approach,
along with strategies for improving informatics
education and competency application, is crucial for
policymakers and nursing managers.

Acknowledgements

Thus, we sincerely thank all the students, educators,
and colleagues who assisted us in this project.

Footnotes

] Nurs Midwifery Sci. 2024; In Press(In Press): €151692.

Authors' Contribution: Study concept and design,
drafting of the manuscript, critical revision of the
manuscript for important intellectual content, and
study supervision: A. A.; acquisition of data: M. B;
analysis and interpretation of data:S. S.

Conflict of Interests Statement: The authors have no
conflict of interest.

Data Availability: The dataset presented in the study is
available on request from the corresponding author
during submission or after publication.

Ethical Approval: This study is approved under the
ethical approval code of IR ABADANUMS.REC.1399.203
(tracking code 1058).

Funding/Support: This study was supported by
funding/support from the Abadan university of medical
science.

Informed Consent: Informed consent was obtained
from all participants.

References

1. Guo ], Liu J, Liu C, Wang Y, Xu X, Chen Y. Nursing informatics
competency and its associated factors among palliative care nurses:
an online survey in mainland China. BMC Nurs. 2024;23(1):157.
[PubMed ID: 38443955]. [PubMed Central ID: PMC10913251].
https://doi.org/10.1186/512912-024-01803-5.

2. Honey ML, Skiba DJ, Procter P, Foster |, Kouri P, Nagle LM. Nursing
Informatics Competencies for Entry to Practice: The Perspective of
Six Countries. Stud Health Technol Inform. 2017;232:51-61. [PubMed ID:
28106582].

3. Chauvette A, Paul P. History of nursing informatics in Canada. Can J
Nurs Inform. 2016;11(4):5032.

4. Sadeghi R, Yaghmayi E. [Informatics applying in nursing education,
research and care]. Bimonth Edu Strateg Med Sci. 2012;5(3):199-206. FA.


https://ethics.research.ac.ir/ProposalCertificateEn.php?id=181868
http://www.ncbi.nlm.nih.gov/pubmed/38443955
https://www.ncbi.nlm.nih.gov/pmc/PMC10913251
https://doi.org/10.1186/s12912-024-01803-5
http://www.ncbi.nlm.nih.gov/pubmed/28106582

AfraAetal.

10.

12.

13.

14.

15.

16.

17.

18.

19.

Varzeshnejad M, Namnabati M, Taleghani F. [A Successful Step
towards Application of Informatics in Nursing in Iran]. J Health
Biomed Informatic. 2017;4(2):71-83. FA.

Munyoka W. The Impact of Tele-education on Learners in Open
Distance Learning Environment in Botswana. | Comm. 2014;5:69-75.
https://doi.org/10.1080/0976691X.2014.11884827.

Cummings E, Shin EH, Mather C, Hovenga E. Embedding Nursing
Informatics Education into an Australian Undergraduate Nursing
Degree. Stud Health Technol Inform. 2016;225:329-33. [PubMed ID:
27332216].

Collins S, Yen PY, Phillips A, Kennedy MK. Nursing Informatics
Competency Assessment for the Nurse Leader: The Delphi Study. |
Nurs  Adm. 2017;47(4):212-8. [PubMed ID:  28333789].
https://doi.org/10.1097/nna.0000000000000467.

Shin EH, Cummings E, Ford K. A qualitative study of new graduates'
readiness to use nursing informatics in acute care settings: clinical
nurse educators' perspectives. Contemp Nurse. 2018;54(1):64-76.
[PubMed ID: 29037119]. https://doi.org/10.1080/10376178.2017.1393317.

Mollart L, Newell R, Noble D, Geale S, Norton C, O'Brien A. Nursing
undergraduates’ perception of preparedness using patient
electronic medical records in clinical practice. Australia ] Adv Nurs.
2021;38. https://doi.org[10.37464/2020.382.282.

Forman TM, Armor DA, Miller AS. A Review of Clinical Informatics
Competencies in Nursing to Inform Best Practices in Education and
Nurse Faculty Development. Nurs Educ Perspect. 2020;41(1):E3-e7.
[PubMed ID: 31860501].
https://doi.org[10.1097/01.Nep.0000000000000588.

Foster M, Sethares K. Current Strategies to Implement Informatics
into the Nursing Curriculum: An Integrative Review. Online | Nurs
Inform. 2017;21(3).

Peltonen LM, Pruinelli L, Ronquillo C, Nibber R, Peresmitre E, Block L,
et al. The current state of Nursing Informatics - An international
cross-sectional survey. Finnish | eHealth eWelfare. 2019;11:220-31.
https://doi.org[10.23996/fjhw.77584.

Afra A, Elahi N, langarzadeh M. Need Assessment for Nursing
Informatics Curriculum in Iran: An Application of the Delphi
Technique. Crescent | Med Biologic Sci. 2020;7:201-6.

Ghanbary S, Rezghi Shirsavar H, Ziaee MS, Mosleh M. [Evaluating the
Effectiveness of Virtual Education on Health Care Management
Students]. ] healthcare manage. 2019;10(2):49-60. FA.

Honey M, Collins E, Britnell S. Education into policy: embedding
health informatics to prepare future nurses-New Zealand case study.
JMIR Nurs. 2020;3(1). e16186. [PubMed ID: 34345779]. [PubMed Central
ID: PMC8279449]. https://doi.org/10.2196/16186.

Rahman A. Development of a nursing informatics competency
assessment tool (NICAT). Walden University; 2015.

Abd El MAEH. Innovation behavior levels and its relation with TIGER-
based nursing informatics competencies among critical care nurses.
Egypt Nurs J. 2017;14(2):59-69. https://doi.org[10.4103/ENJ.EN]_13_17.

Jouparinejad S, Foroughameri G, Khajouei R, Farokhzadian ]J.
Improving the informatics competency of critical care nurses:
results of an interventional study in the southeast of Iran. BMC Med
Informatic Decision Make. 2020;20:1-12. https://doi.org[10.1186/s12911-
020-01244-5.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

Lobna Khamis M, Manal Tharwat A. Self-assessment of nursing
informatics competencies and attitudes among baccalaureate-
nursing students. Egypt Nurs J. 2021;18(1):28-38.
https://doi.org[10.4103/enj.enj_40_20.

Hassona FM, Ali AZF. Relationship between nursing informatics
competency and innovativeness among qualified nurses. Evidence
Based Nurs Res. 2019;1(3):9. https://doi.org[10.47104/ebnrojs3.v1i3.87.

Al-Balawi Z, Taie S, Alsesei N. Nursing Informatics Competency Based
Assessment for Nursing Personnel in Primary Healthcare Centers in
Tabuk. King Abdul-Aziz Univ. 2020;6(1):1-17.
https://doi.org/10.21694/2379-2922.20003.

Kinnunen UM, Heponiemi T, Rajalahti E, Ahonen O, Korhonen T,
Hypponen H. Factors related to health informatics competencies for
nurses—results of a national electronic health record survey. |
Comput Informatic Nurs. 2019;37(8):420-9.
https://doi.org/10.1097/CIN.0000000000000511.

Elsayed WA, Hussein FM, Othman WN. Relation between nursing
informatics competency and Nursesa€™ attitude toward evidence-
based practice among qualified nurses at Mansoura oncology center.
Int J Nurs Didactic. 2017;7(6):26-33.
https://doi.org(10.15520/ijnd.2017.v0l7.is$6.229.26-33.

Carter-Templeton HD, Patterson RB, Mackey STN. Nursing faculty and
student experiences with information literacy: A pilot study. | Nurs
Educ Pract. 2013;4(1):208-17. https://doi.org/10.5430/jnep.v4nip208.

Uneke CJ, Ezeoha AE, Uro-Chukwu H, Ezeonu CT, Ogbu O, Onwe F, et
al. Enhancing health policymakers' information literacy knowledge
and skill for policymaking on control of infectious diseases of
poverty in Nigeria. Online | Public Health Informatic. 2015;7(2).
https://doi.org[10.5210/ojphi.v7i2.5874.

Eldoushy EE, Behairy AS. Effect of Nursing Informatics' Training
Program on Nurses' Proficiency in Remote Follow-Up for Liver
Transplant Recipients. Int Egypt | Nurs Sci Res. 2023;4(1):307-27.
https://doi.org[10.21608/ejnsr.2023.310069.

Rathnayake S, Senevirathna A. Self-reported eHealth literacy skills
among nursing students in Sri Lanka: A cross-sectional study. Nurs
Edu Today J. 2019;78:50-6. https://doi.org/10.1016/j.nedt.2019.04.006.
Konttila ], Siira H, Kyngas H, Lahtinen M, Elo S, Kaaridginen M, et al.
Healthcare professionals’ competence in digitalisation: A systematic
review. ] Clinic Nurs. 2019;28(5-6):745-61.
https://doi.org/10.1111/jocn.14710.

Ebrahimi S, Mehdipour Y, Alipour ], Bostani M. Exploring the
possibility of using distance learning for nurses. J Health Biomed
Informatic. 2016;3(1):10-7.

Bowling AM. Incorporating electronic documentation into
beginning nursing courses facilitates safe nursing practice. Teach
Learn Nurs. 2016;11(4):204-8. https:|/doi.org[10.1016/j.teln.2016.06.001.
Schenk EC, Ward-Barney E, Estill P, Goss L, Shreffler-Grant J. RN
perceptions of a newly adopted electronic health record. J Nurs
Admin. 2016;46(3):139-45.
https://doi.org/10.1097/NNA.0000000000000313.

Akhu-Zaheya L, Etoom M. The Relationship between Intensive Care
Unit’s Nurses’ Informatics Competency and Quality of Patients’
Electronic Health Record’s Documentation. Jordan ] Nurs Res.
2024;1:17. https:[/doi.org[10.14525[]JNR.v3i2.10.

] Nurs Midwifery Sci. 2024; In Press(In Press): €151692.


https://doi.org/10.1080/0976691X.2014.11884827
http://www.ncbi.nlm.nih.gov/pubmed/27332216
http://www.ncbi.nlm.nih.gov/pubmed/28333789
https://doi.org/10.1097/nna.0000000000000467
http://www.ncbi.nlm.nih.gov/pubmed/29037119
https://doi.org/10.1080/10376178.2017.1393317
https://doi.org/10.37464/2020.382.282
http://www.ncbi.nlm.nih.gov/pubmed/31860501
https://doi.org/10.1097/01.Nep.0000000000000588
https://doi.org/10.23996/fjhw.77584
http://www.ncbi.nlm.nih.gov/pubmed/34345779
https://www.ncbi.nlm.nih.gov/pmc/PMC8279449
https://doi.org/10.2196/16186
https://doi.org/10.4103/ENJ.ENJ_13_17
https://doi.org/10.1186/s12911-020-01244-5
https://doi.org/10.1186/s12911-020-01244-5
https://doi.org/10.4103/enj.enj_40_20
https://doi.org/10.47104/ebnrojs3.v1i3.87
https://doi.org/10.21694/2379-2922.20003
https://doi.org/10.1097/CIN.0000000000000511
https://doi.org/10.15520/ijnd.2017.vol7.iss6.229.26-33
https://doi.org/10.5430/jnep.v4n1p208
https://doi.org/10.5210/ojphi.v7i2.5874
https://doi.org/10.21608/ejnsr.2023.310069
https://doi.org/10.1016/j.nedt.2019.04.006
https://doi.org/10.1111/jocn.14710
https://doi.org/10.1016/j.teln.2016.06.001
https://doi.org/10.1097/NNA.0000000000000313
https://doi.org/10.14525/JJNR.v3i2.10

