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Abstract

As healthcare systems evolve to meet healthcare practitioner and client needs, the integration of
computer health technology has redefined nursing roles and responsibilities. This, in return,
influences patient safety outcomes as technologies are mediators in clinical processes and
activities. The combination of nursing knowledge and computer science technology has led to
many initiatives to improve healthcare quality. In this paper, we explore the significance of
technology and informatics in improving patient safety through automated assistive processes,
and their ability to generate information about safety challenges. Registered nurses have key
roles as informatics leaders in both formal and informal settings and must be able to use
transformational leadership strategies to engage, inspire, and motivate nurses to embrace health
technologies and to engage in the development and implementation of such technologies to
ensure they support safe practice. Despite some resistance to technological advancement, it is the
future of healthcare, and developing robust informatics competencies in nursing education and
practice is necessary to ensure the nursing workforce can use health technology to its greatest
advantage.
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Technology is rapidly evolving to aid the advancement of humanity. This phenomenon is
highly evident in the context of healthcare, where nursing informatics is paving the way for
enhanced patient safety practices. Nursing informatics is “Nursing Informatics science and
practice integrates nursing, its information and knowledge and their management with
information and communication technologies to promote the health of people, families and
communities worldwide.” (The International Medical Informatics Association Special Interest
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Group for Nursing Informatics [IMIA-SIGNI], 2011; 1% para). Nurses have reported improved
clinical decision-making skills and quality of practice with the introduction of technology in
healthcare (Giirdas & Kaya, 2015). However, technology can also present a daunting but
necessary change to which practitioners must adapt to advance safe nursing practice. Change is
not always easy, and planning, implementing, and managing change is a core leadership
responsibility. One means of achieving change is through using transformational leadership,
which is a relational and values-based approach in which the leader strives to inspire, motivate,
and stimulate the engagement of all staff in change initiatives (Ghorbani et al., 2023). In this
paper, we discuss the impact nurses have on patient safety, how healthcare technologies are
currently employed to improve practice, and how registered nurses can use informatics to
improve patient outcomes in both formal and informal leadership. Using transformational
leadership, nursing leaders can become guides that influence perceptions on the importance of
informatics and improve competencies in the use of healthcare technology in nursing staff,
subsequently enhancing patient safety.

Background

Gathering and assessing data to provide effective and safe patient care has always been a
part of a nurse’s responsibilities since Florence Nightingale started to track patient outcomes
(Bryant et al., 2016). Simultaneously, tackling the issue of improving patient safety and health
outcomes is a continuous quality improvement concern for nursing leaders. In 2019, the World
Health Organization (WHO) reported more than 2.6 million patients’ deaths annually due to
unsafe practices such as medication errors and preventable complications such as urinary tract
infections and pressure ulcers. These practices resulted in a diminished quality of care, patient
readmissions, and decreased patient satisfaction with the care provided, demonstrating a need to
nurture a culture of patient safety in a blame-free environment where practitioners feel
empowered to learn and grow from mistakes (Pazokian & Borhani, 2017, Recio et al., 2018).
Today’s technologies allow for the optimization of nursing roles. With the utilization of existing
technology in everyday practice, nurses can make a direct impact on improving patient outcomes
through good habits.

Improving Practice with Technology

The use of EHR (Electronic Health Records) establishes a platform for clinical support
and nursing care processes (Jalilian & Khairat, 2022) that can serve to ameliorate unsafe health
practices by capturing information about care-related activities (Nicoll et al., 2016). This
provides healthcare leaders with data from which they can identify safety issues. The success in
improving patient safety with health technology is evident in research. Lee et al.’s (2017) study
in Taiwan aimed to measure the effectiveness of Nursing Informatics Systems (NIS), a system
with a different user interface that functions to aid with nursing tasks in patient safety. They
compared the rates of near-miss incidents, medication errors, and specimen collection errors
between pre-implementation of health technology and post-implementation. The results showed
a decrease in all domains, revealing the effectiveness of the NIS in improving patient safety.

Barcode medication administration (BCMA) technology is a notable tool aimed at
reducing patient safety risks and was implemented by Alberta Health Services in 2019
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(ConnectCare, 2019). Proper barcode scanning practices can reduce the number of medication
administration errors as the system is able to identify the correct patient and detect the right
medication and dose prior to administration (Hutton et al., 2021; Mulac et al., 2021).
Additionally, standardizing medication administration practices can improve workflow and
reduce medication administration time (Barakat et al, 2020). Research by Macias et al. (2018)
investigating the impact of BCMA on medication administration errors (MAE) with patients
undergoing chemotherapy found a significant 85% reduction in MAE incidents with the BCMA
system in place. Similarly, Jiang (2022) found that using an electronic labeling system for
specimen collection and patient identification led to decreased ABO blood type specimen
rejection rates resulting in decreased delays in care, specimen recollection, costs needed for
additional resources, and the need to remake handwritten labels because of errors and illegibility.

The Role of Nursing Leaders

The diversified field of nursing allows for both formal and informal leadership
contributions to clinical informatics related to patient safety. The intricate combination of human
and technology factors means that a relational approach to nurse leadership is vital as it allows
for “champion[ing] and support[ing] initiatives that reduce harm, keep patients safe, improve
quality outcomes, and decrease the amount of time patients spend in a hospital” (Webb, 2021;
para. 6). Nursing informaticists in formal leadership roles are positioned to address patient safety
concerns because their viewpoint spans individual and group levels of work. As leaders, they
have insight into individual clinical practices, care-related workflows, organizational policies,
and unit cultures (Williams, 2019). They have the capacity to enact change by influencing policy
development in the government sector that in turn, affects healthcare (Fields, 2015). Although
nursing informaticists do not always have the authority to make decisions, they ensure that the
patient is the focus during policy development (Parker, 2014). Nurse informaticists are, by
necessity, transformational leaders who must be able to engage, inspire, motivate, and coordinate
efforts to improve practice (Schleyer, 2022). In an informal leadership role, registered nurses
working in the frontline utilize healthcare technology in everyday practice and have the
responsibility of voicing concerns regarding patient safety, and the efficacy of the technology in
safeguarding safety and streamlining work and productivity (Darawad et al., 2019).

Transformational Leadership and Innovation

Transformational leadership, a type of relational leadership, initiates organizational
reform by emphasizing justice, equality, and human rights to create values such as honesty,
loyalty, and fairness (Ghorbani et al., 2023). Transformational leaders accomplish visions and
goals of interest by exhibiting four behaviours: idealized influence, inspirational motivation,
intellectual stimulation, and individualized attention (Moynihan et al.,2012; Trottier et al., 2008,
as cited in Lim & Moon, 2021). Transformational leaders are effective because they seek to
change their followers’ beliefs and behaviors by “appealing to the importance of collective or
organizational outcomes” (Moynihan et al., 2012; p. 147) through raising awareness of the
significance of the organizational values and outcomes, and by creating a sense of vision,

mission, and purpose. Transformational leaders inspire staff by acting as role models and
building staff confidence and pride in the organization. Finally, transformational leaders
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stimulate staff to challenge old assumptions about traditional practices and to create new ways to
solve problems (Brown-Deveaux et al., 2022; Moynihan et al., 2012). These are particularly
ideal traits and skills to adopt when discussing informatics and patient safety in nursing
(Lappalainen et al., 2020). Accordingly, healthcare technologies utilized within a culture of
transformational leadership are rapidly changing the working environment of nurses and will
continue to do so in future years to come.

Incorporating Health Care Technology into Practice and Education

Nursing informaticists are specialized nursing leaders who can interpret data and present
complex information to organizations, practitioners, clients, and students in a way that they can
understand, making them ideal candidates for nursing educators and managers (Parker, 2014).
They can aid with building the necessary skill sets needed to utilize health informatics
technology at an optimal level and hence improve compliance with safety policies. However, the
introduction of technologies is not always smooth and welcomed. In this section, we highlight
existing perceptions of nurses on using health technologies, how transformational leadership can
reinforce positive perceptions of informatics, and how implementing nursing informatics
competencies in undergraduate education with a focus on patient safety is critical to ensure the
nursing workforce is able to integrate the technology in their work.

Understanding the perceived and demonstrated benefits and limitations of healthcare
technology can help identify the constructive and negative attitudes that will impact engagement
and use of the technology. Healthcare technology can also increase costs due to system glitches
and lower care quality because of heavy reliance on technology (Darawad et al., 2019; Gaughan
et al., 2022; Taft et al., 2022). Though health technologies are developed with the intention to
promote safe practices, there is also evidence that consequential effects can happen because of
technology integration in healthcare. If done improperly, barcode medication administration
technology can harm the patient and the nurse, with disruptions in workflow, workload increase,
and medication errors resulting in deviations from policy (Mulac et al., 2021). Therefore,
optimization for best BCMA practices through policy changes, updated technology, and further
education is essential on an ongoing basis.

Although technology improves practice in general, apprehension can arise when faced
with challenges such as insufficient training and support to utilize new software or when the
technology malfunctions. These issues can be resolved at an institutional level by providing
newer systems with fewer glitches and training opportunities aimed at optimizing workflow with
technology (Gaughan et al., 2022). Technology and nursing informatics play a significant role in
enhancing a culture of patient safety based on the literature. However, technology should not be
used as a substitute for competent nursing judgment and practice, only as a tool aimed at aiding
the nursing process. Transformational nursing leaders can work with their teams to inspire a
fresh perspective on improved practice supported by technology, rather than technological
demands usurping nursing processes. This helps to strengthen positive attitudes toward
embracing change.

Acceptance of informatics and technology in healthcare is required for the success of
patient safety initiative implementation. Enabling the evolution of healthcare delivery by
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attending to individual workers’ needs and feedback is the essence of transformational leadership
in nursing informatics (Sherwood, 2020). Using a transformational leadership approach, nursing
informaticists can develop relations with nurses who utilize health technologies to foster trust
and understand their learning and practice needs, which can lead to a willingness to learn. This
can be done through ways such as hosting educational events emphasizing the benefits of using
technology to influence patient safety outcomes or useful tips demonstrating optimized
workflows using computerized systems. Through continued engagement with frontline nurses,
nursing informaticists can inspire change in nurses’ outlook on using technology to improve their
practice, thus resulting in improved patient outcomes (Brown-Deveaux et al., 2022).

Competency in nursing informatics is not exclusive to specific roles, as it is now seen as
a core competency of safe nursing practice (Kleib et al., 2021). The Reporting and Learning
System which is in use by Alberta Health Services is intended as an accountability and feedback
tool where practitioners can submit adverse events related to patient care and concerns regarding
workflow implications that may pose a risk to patient safety (Alberta Health Services, n.d.). This
IS an important strategy, as nursing informatics support may then audit the responses and design
solutions to the challenges identified by these practitioners.

As an emerging practice, the need to include foundational informatics skill competencies
for nursing education programs has been recognized since 2013 (Perezmitre & Peltonen, 2022).
However, it is unknown whether current nursing education adequately teaches the skill sets
required for integrating technology into nursing practice (Foster et al., 2021). This is evident in a
study by Kleib et al. (2021) who point out that to date, there is limited attention to defining
informatics competencies in nursing education, and another by Chipps et al. (2022) who found
that nursing students in their final year perceived their informatics literacy skills to be deficient.
Therefore, incorporating nursing informatics knowledge and competencies across the nursing
education curriculum is needed to prepare future nurses to learn the use of technology in clinical
practice and be prepared to actively participate in the development and implementation of
technologies (Kleib et al., 2021; Perezmitre & Peltonen, 2022). Nurses already in practice can
gain health information technology skills through participation in informatics projects or
invitations to attend webinars related to the field. As more recognition is drawn to the benefits of
health information technology, the inspiration of new possibilities of careers in informatics will
continue to support effective and safe nursing practice.

Informatics and the use of health technology are closely interrelated as both focus on the
improvement of nursing practice and patient safety. Evidence derived from informatics informs
nursing practice. The integration of health technologies has transformed many aspects of the
healthcare system including how nurses go about providing and documenting their nursing
activities. Both assist frontline nurses with performing evidence-based practice, being
accountable, quality improvement, and reducing practice errors supported by a culture of
transformational leadership. In preparing future nurses for success, strategies for implementing
informatics competencies are an essential component of nursing skills education requiring
ongoing attention and development.

International Journal of Nursing Student Scholarship (IINSS). Volume 12, 2025, Article # TBA.
ISSN:2291-6679. This work is licensed under a Creative Commons Attribution-Non-Commercial 4.0
International License http://creativecommons.org/licenses/by-nc/4.0/



Tiffany Lam, T. & Spiers, J. Page 6 of 9
Using Informatics and Health Technology to Enhance Patient Safety

References

Alberta Health Services. (n.d.). Adverse Events & Patient Safety. Alberta Health Services.
https://www.albertahealthservices.ca/medstaff/Page8393.aspx

Backonja, U., Langford, L. H., & Mook, P. J. (2022). How to support the nursing informatics
leadership pipeline: Recommendations for nurse leaders and professional organizations.
CIN: Computers, Informatics, Nursing, 40(1), 8-20.
https://journals.lww.com/cinjournal/abstract/2022/01000/how_to_support_the nursing_in
formatics_leadership.3.aspx

Barakat, S., & Franklin, B. D. (2020). An evaluation of the impact of barcode patient and
medication scanning on nursing workflow at a UK teaching hospital. Pharmacy, 8(3),
148. https://doi.org/10.3390/pharmacy8030148

Brown-Deveaux, D., Kaplan, S., Gabbe, L., & Mansfield, L. (2022). Transformational leadership
meets innovative strategy: How nurse leaders and clinical nurses redesigned bedside
handover to improve nursing practice. Nurse Leader, 20(3), 290-296.
https://doi.org/10.1016/j.mnl.2021.10.010

Bryant, L. E., Whitehead, D. K., & Kleier, J. A. (2016). Development and testing of an
instrument to measure informatics knowledge, skills, and attitudes among undergraduate
nursing students. Online Journal of Nursing Informatics, 20(2), 3.
https://www.proquest.com/openview/b9ae228095f2799e4b3269cd4962d56d/1?pg-
origsite=gscholar&cbl=2034896

Chipps, J., le Roux, L., Agabus, J., & Bimerew, M. (2022). Nursing informatics skills relevance
and competence for final year nursing students. Curationis, 45(1), 1-8.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9724086/

Connect Care Newsletter (June 21, 2019). Connect Care introduces barcoding technology.
Connect Care Newsletter, Alberta Health Services, Alberta, Canada. Available at
https://www.albertahealthservices.ca/assets/newsletters/cis/2019-06-21/index.html

Darawad, M. W., Othman, E. H., & Alosta, M. R. (2019). Nurses' satisfaction with barcode
medication-administration technology: Results of a cross-sectional study. Nursing &
Health Sciences, 21(4), 461-469. https://doi.org/10.1111/nhs.12620

Hutton, K., Ding, Q., & Wellman, G. (2021). The effects of bar-coding technology on
medication errors: A systematic literature review. Journal of Patient Safety, 17(3), e192-
e206. DOI: 10.1097/PTS.0000000000000366

International Journal of Nursing Student Scholarship (IINSS). Volume 12, 2025, Article # TBA.
ISSN:2291-6679. This work is licensed under a Creative Commons Attribution-Non-Commercial 4.0
International License http://creativecommons.org/licenses/by-nc/4.0/



https://www.albertahealthservices.ca/medstaff/Page8393.aspx
https://journals.lww.com/cinjournal/abstract/2022/01000/how_to_support_the_nursing_informatics_leadership.3.aspx
https://journals.lww.com/cinjournal/abstract/2022/01000/how_to_support_the_nursing_informatics_leadership.3.aspx
https://doi.org/10.3390/pharmacy8030148
https://doi.org/10.1016/j.mnl.2021.10.010
https://www.proquest.com/openview/b9ae228095f2799e4b3269cd4962d56d/1?pq-origsite=gscholar&cbl=2034896
https://www.proquest.com/openview/b9ae228095f2799e4b3269cd4962d56d/1?pq-origsite=gscholar&cbl=2034896
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9724086/
https://www.albertahealthservices.ca/assets/newsletters/cis/2019-06-21/index.html
https://doi.org/10.1111/nhs.12620

Tiffany Lam, T. & Spiers, J. Page 7 of 9
Using Informatics and Health Technology to Enhance Patient Safety

Fields, W. (2015). Nursing informatics leadership in government. Online Journal of Nursing
Informatics, 19(2), 7.
https://www.proquest.com/openview/97d224769026b90c6b97b40fd7f92b27/1?pg-
origsite=gscholar&chl=2034896

Foster, M., Lioce, L., & Howell Adams, M. (2021). Telehealth in nursing education: A
systematic review. Journal of Nursing Education, 60(11), 633-635.
Doi: 10.3928/01484834-20210913-06

Gaughan, M. R., Kwon, M., Park, E., & Jungquist, C. (2022). Nurses’ experience and
perception of technology use in practice: A qualitative study using an extended
technology acceptance model. CIN: Computers, Informatics, Nursing, 40(7), 478-486.
Doi: 10.1097/CIN.0000000000000850

Ghorbani, A., Mohammadi, N., Rooddehghan, Z., Bakhshi, F., & Nasrabadi, A. N. (2023).
Transformational leadership in development of transformative education in nursing: A
qualitative study. BMC Nursing, 22(1), 1-10.https://doi.org/10.1186/512912-022-01154-7

Giirdas Topkaya, S., & Kaya, N. (2015). Nurses’ computer literacy and attitudes towards the use
of computers in health care. International Journal of Nursing Practice (John Wiley &
Sons, Inc.), 21, 141-149. https://doi.org/10.1111/ijn.12350

International Medical Informatics Association- Nursing Informatics Education Working Group .
(2011). IMIA NI Education Working Group. Accessed January 24, 2024. from
https://imianews.wordpress.com/2009/08/24/imia-ni-definition-ofnursing-informatics-

updated/

Jalilian, L., & Khairat, S. (2022). The next-generation electronic health record in the ICU: A
focus on user-technology interface to optimize patient safety and quality. Perspectives in
Health Information Management, 19(1), 1g (7 pages).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9013229/

Jaskyte, K. (2011). Predictors of administrative and technological innovations in nonprofit
organizations. Public Administration Review, 71, 77-86. https://doi.org/10.1111/j.1540-
6210.2010.02308.x

Jiang, X. H. (2022). Implementation of an electronic labeling system to reduce blood type
specimen rejection. Oncology Nursing Forum, 49(2), E28-E29.
DOI: 10.1188/22.ONF.E2

International Journal of Nursing Student Scholarship (IINSS). Volume 12, 2025, Article # TBA.
ISSN:2291-6679. This work is licensed under a Creative Commons Attribution-Non-Commercial 4.0
International License http://creativecommons.org/licenses/by-nc/4.0/


https://www.proquest.com/openview/97d224769026b90c6b97b40fd7f92b27/1?pq-origsite=gscholar&cbl=2034896
https://www.proquest.com/openview/97d224769026b90c6b97b40fd7f92b27/1?pq-origsite=gscholar&cbl=2034896
https://doi.org/10.3928/01484834-20210913-06
https://doi.org/10.1097/cin.0000000000000850
https://doi.org/10.1186/s12912-022-01154-z
https://doi.org/10.1111/ijn.12350
https://imianews.wordpress.com/2009/08/24/imia-ni-definition-ofnursing-informatics-updated/
https://imianews.wordpress.com/2009/08/24/imia-ni-definition-ofnursing-informatics-updated/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9013229/
https://doi.org/10.1111/j.1540-6210.2010.02308.x
https://doi.org/10.1111/j.1540-6210.2010.02308.x

Tiffany Lam, T. & Spiers, J. Page 8 of 9
Using Informatics and Health Technology to Enhance Patient Safety

Kleib, M., Chauvette, A., Furlong, K., Nagle, L., Slater, L., & McCloskey, R. (2021).
Approaches for defining and assessing nursing informatics competencies: A scoping
review. JBI Evidence Synthesis, 19(4), 1-48. Doi: 10.11124/jbies-20-00100

Lappalainen, M., Harké&nen, M., & Kvist, T. (2020). The relationship between nurse manager's
transformational leadership style and medication safety. Scandinavian Journal of Caring
Sciences, 34(2), 357-369._https://doi.org/10.1111/scs.12737

Lee, T. Y., Sun,G. T., Kou, L. T., & Yeh, M. L. (2017). The use of information technology to
enhance patient safety and nursing efficiency. Technology & Health Care, 25(5), 917-
928. DOI: 10.3233/THC-170848

Macias, M., Bernabeu-Andreu, F. A., Arribas, I., Navarro, F., & Baldominos, G. (2018). Impact
of a barcode medication administration system on patient safety. Oncology Nursing
Forum, 45(1), E1-E13. https://www.ons.org/pubs/article/22671/preview-download

Mulac, A., Mathiesen, L., Taxis, K., & Gerd Granas, A. (2021). Barcode medication
administration technology use in hospital practice: A mixed- methods observational study
of policy deviations. BMJ Quality & Safety, 30(12), 1021-1030.
https://qualitysafety.bmj.com/content/30/12/1021

Nicoll, L. H., Quesnelle, H., Semkiw, C. (2016). Nursing and health care informatics. In P. Kelly
& H. Quesnelle (Eds.), Nursing Leadership and Management (3rd Canadian ed., pp. 89-
111). Nelson Education.

Parker, C. D. (2014). Nursing informatics leadership: Helping craft the profession’s future.
Nursing, 44(12), 23-24.
https://www.nursingcenter.com/wkhlrp/Handlers/articleContent.pdf?key=pdf 00024665-
202011000-00002

Pazokian, M., & Borhani, F. (2017). Nurses’ perspectives on factors affecting patient safety: A
qualitative study. Journal of Evidence-Based Care, 7(3), 76-81.
https://ebcj.mums.ac.ir/article_9382.html

Perezmitre, E. L., Ali, S., & Peltonen, L. M. (2022). Nursing informatics competencies for the
next decade. In Nursing and Informatics for the 21st Century—Embracing a Digital
World, 3rd Edition, Book 2 (pp. 131-148). Productivity Press.

Recio, S. A., Dall’Ora, C., Maruotti, A., Ball, J., Briggs, J., Meredith, P., Redfern, O. C., Kovacs,
C., Prytherch, D., Smith, G. B., & Griffiths, P. (2018). What impact does nursing care left
International Journal of Nursing Student Scholarship (IINSS). Volume 12, 2025, Article # TBA.

ISSN:2291-6679. This work is licensed under a Creative Commons Attribution-Non-Commercial 4.0
International License http://creativecommons.org/licenses/by-nc/4.0/


https://doi.org/10.1111/scs.12737
https://www.ons.org/pubs/article/22671/preview-download
https://qualitysafety.bmj.com/content/30/12/1021
https://www.nursingcenter.com/wkhlrp/Handlers/articleContent.pdf?key=pdf_00024665-202011000-00002
https://www.nursingcenter.com/wkhlrp/Handlers/articleContent.pdf?key=pdf_00024665-202011000-00002
https://ebcj.mums.ac.ir/article_9382.html

Tiffany Lam, T. & Spiers, J. Page 9 of 9
Using Informatics and Health Technology to Enhance Patient Safety

undone have on patient outcomes? Review of the literature. Journal of Clinical Nursing,
27(11-12), 2248-2259. https://pmc.ncbi.nlm.nih.gov/articles/PMC6001747/pdf/JOCN-

27-2248.pdf

Schleyer, R. (2022). The Chief Nursing Informatics Officer’s (CNIO) view: Strategic nursing
leadership for informatics-powered health and healthcare. In: Hubner, U.H., Mustata
Wilson, G., Morawski, T.S., Ball, M.J. (Eds.), Nursing Informatics. Health Informatics.
Springer, Cham. https://doi.org/10.1007/978-3-030-91237-6_8

Sherwood, G. (2020). Commentary: Mediating role of the perceived benefits of using a
medication safety system in the relationship between transformational leadership and the
medication-error management climate. Journal of Research in Nursing, 25(1), 35-36
https://pmc.ncbi.nlm.nih.gov/articles/PMC7932221/pdf/10.1177_1744987118824621.pdf

Taft, T., Rudd, E. A., Thraen, I, Kazi, S., Pruitt, Z. M., Bonk, C. W., ... & Weir, C. R. (2023).
“Are we there yet?” Ten persistent hazards and inefficiencies with the use of medication
administration technology from the perspective of practicing nurses. Journal of the
American Medical Informatics Association, 30(5), 809-818.
https://doi.org/10.1093/jamia/ocad031

Webb, N. R. (2021). Nursing informatics as caring: A literature review. Online Journal of
Nursing Informatics, 25(1), 6-10. doi 10.3233/978-1-61499-951-5-501

Williams, A. (2019). Nursing informaticians address patient safety to improve usability of
health information technologies. Studies in Health Technology & Informatics, 257,
501-507. https://doi.org/10.3233/978-1-61499-951-5-501

World Health Organization. (2019, September 13). WHO calls for urgent action to reduce
patient harm in healthcare. World Health Organization.
https://www.who.int/news/item/13-09-2019-who-calls-for-urgent-action-to-reduce-
patient-harm-in-healthcare

International Journal of Nursing Student Scholarship (IINSS). Volume 12, 2025, Article # TBA.
ISSN:2291-6679. This work is licensed under a Creative Commons Attribution-Non-Commercial 4.0
International License http://creativecommons.org/licenses/by-nc/4.0/


https://pmc.ncbi.nlm.nih.gov/articles/PMC6001747/pdf/JOCN-27-2248.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC6001747/pdf/JOCN-27-2248.pdf
https://doi.org/10.1007/978-3-030-91237-6_8
https://pmc.ncbi.nlm.nih.gov/articles/PMC7932221/pdf/10.1177_1744987118824621.pdf
https://doi.org/10.1093/jamia/ocad031
https://www.himss.org/resources/nursing-informatics-caring-literature-review
https://doi.org/10.3233/978-1-61499-951-5-501
https://www.who.int/news/item/13-09-2019-who-calls-for-urgent-action-to-reduce-patient-harm-in-healthcare
https://www.who.int/news/item/13-09-2019-who-calls-for-urgent-action-to-reduce-patient-harm-in-healthcare

