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Abstract 

 

Nursing informatics, despite its rich evolution and dynamic nature remains an emerging field in the 

Philippines. With its inclusion as a critical content in the Bachelor of Science in Nursing Curriculum, 

Policies, and Standards in 2008, various interpretations and adaptations were made evident thereby 

influencing Philippine Nursing. Critical discussions, whether or not Nursing Informatics affect the 

focus of nursing with the integration of information and communication technologies into nursing 

service delivery systems continue to exist. It is imperative that better understanding of the 

contributions of Nursing Informatics on Philippine Nursing from a historical perspective and declaring 

its implications for Philippine Nursing Practice initiated within a Caring viewpoint are addressed and 

illuminated. This paper aims to provide a description of the initiation of Nursing Informatics in the 

hope of establishing its ontological and epistemological position while providing a clearer 

understanding of its historical developments and influences on Philippine Nursing initiated within a 

caring perspective in a highly technological world. 
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he emergence of information and communication technologies as adjunct tools to address 

health care needs (ICT4Health) in the biomedical field is starting to become prominent in the 

Philippines. This phenomenon starts to emanate even in the nursing context not only in the 

academic perspective but also in the practice settings and research undertakings. A few studies have 

been documented in the Philippines talking about integrating eHealth in Nursing Education, Research 

and Practice despite its current inclusion by the Board of Nursing (n.d.) in the National Core 

T 
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Competency Standards for Filipino Nurses and with the Commission of Higher Education (CHED) 

including this concept as a subject in its memorandum 5 series of 2008 and memorandum 14 series 

of 2009. Indeed, this poses an urgent concern to visit its value and importance in the delivery of 

nursing care, and probably how it impacts in the concept of caring among nurses with the 

advancement of technology and machines in the 21st century, in the context of a developing country 

such as the Philippines. Hence, this paper aims to define what nursing informatics is and provide an 

understanding of how caring can be applied in a technological world through a comprehensive review 

of the existing literatures pertaining to the topic matter. 

 
Evolution of Nursing Informatics: Definition and Frameworks 
 

 As an emerging field of Nursing in the Philippines, there remains a great deal of challenge 

posed to better understand what nursing informatics is. This section aims to present the continuing 

evolution of its definition and the various frameworks holding the ground of nursing informatics. 

 

An Evolving Definition of Nursing Informatics 
 
 Nursing Informatics became more prominent in the Philippines during its inclusion in the 

new Bachelor of Science in Nursing Policies and Standards, thus affecting the curriculum in 2008. 

Since then, the concept eHealth was seen in the Nursing profession from three perspectives: (1) how 

the Board of Nursing (n.d.) will have to revisit their National Core Competency Standards for Filipino 

Nurses from the current outlined competencies (Table 1) and (2) how the Board of Nursing or the 

appropriate Nursing Organization (e.g., a nursing informatics organization or the higher educational 

institutions (HEIs) will have to align Nursing Informatics competencies among Beginning Nurses and 

Advance Nurse Practitioners with the creation of the National Nurse Career Progression framework 

based on the competencies defined by Staggers et al. (2001), Chang et al. (2011) and the American 

Nurses Association (ANA, 2014) and (3) how will this concept affect the context of Caring in the 

Nursing Profession in the Philippines. However, there remains the need to define clearly what nursing 

informatics is before one gets caught in the mix of these curricular challenges in the Philippine Nursing 

Education System. 

 

 Staggers and Thomson (2002) cited three main themes to cluster the definitions of nursing 

informatics: (1) information technology-oriented, (2) conceptually oriented, and (3) role-oriented 

definitions. 

 

Information Technology-Oriented definitions 
 

 Nursing Informatics was first defined according to its high inclination towards information 

technology in nursing. Scholes and Barber (1980) defined it as “the application of computer 

technology to all fields of nursing – nursing service, nursing education, and nursing research.” Ball 

and Hannah (1984), on the other hand, drew their definition as a jump-off from medical informatics, 
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asserting the inclusion of all health care professionals in this concept. However, Hannah (1985) 

focused on technology and incorporated nursing role within the definition. Zielstorff et al. (1990) 

likewise supported the importance of technology in nursing informatics. Saba and McCormick (1996) 

further stressed technology in line with their definition: 

The use of technology and/or a computer system to collect, store, process, display, retrieve, and 

communicate timely data and information in and across health care facilities that administer nursing 

services and resources, manage the delivery of patient and nursing care, link research resources and 

findings to nursing practice, and apply educational resources to nursing education. 

 
Conceptually Oriented definitions. 
 
 Several authors also showed their shift from technology-focused definitions towards 

conceptually-oriented definitions. Schwirian (1986) emphasized the importance of a proactive and 

model-driven definition and stressed that nursing informatics knowledge should have a grounding 

and “focus, direction, and cumulative properties.” More popularly, Graves and Corcoran (1989) gave 

a widely cited definition of nursing informatics in a more conceptually oriented fashion as a 

combination of computer science, information science, and nursing science combined to assist in the 

management and processing of nursing data, information and knowledge to support the practice of 

nursing and the delivery of nursing care. Likewise, Turley (1996) enhanced this conceptually oriented 

definition by incorporating cognitive science – memory, problem solving, mental models, skill 

acquisition, language processing, and visual attention - to the original three sciences in Graves and 

Corcoran’s definition. 

 

Role-oriented definitions. 
 
 With the emergence of informatics nurse specialists in the late 1980s, nursing informatics 

gained significant momentum especially with its recognition by the ANA as a specialty field of nursing. 

ANA (1992) defined nursing informatics as: 

A specialty that integrates nursing science, computer science, and information science in identifying, 

collecting, processing, and managing data and information to support nursing practice, administration, 

education, and research and to expand nursing knowledge. The purpose of nursing informatics is to 

analyze information requirements; design, implement and evaluate information systems and data 

structures that support nursing; and identify and apply computer technologies for nursing. 

 

 In 1994, the ANA improved the definition to respond for the need to create a certification 

examination in this field of specialization: 

Nursing informatics is the specialty that integrates nursing science, computer science, and information 

science in identifying, collecting, processing, and managing data and information to support nursing 

practice, administration, education, research, and expansion of nursing knowledge. It supports the practice 

of all nursing specialties, in all sites and settings, whether at the basic or advanced level. The practice 

includes the development of applications, tools, processes, and structures that assist nurses with the 

management of data in taking care of patients or in supporting their practice of nursing. 
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 The advancement of nursing informatics further advanced the definitions initially set by ANA 

(2001), which is used up until now and includes in great detail information structures, processes and 

technology as implied in this definition: 

Nursing Informatics is a specialty that integrates nursing science, computer science, and information 

science to manage and communicate data, information, and knowledge in nursing practice. Nursing 

informatics facilitates the integration of data, information, and knowledge to support patients, nurses, and 

other providers in their decision-making in all roles and settings. This support is accomplished through the 

use of information structures, information processes, and information technology. 

 

Frameworks Defining Nursing Informatics 
 

 There had been numerous frameworks that attempted in evaluating nursing informatics and 

its competencies. However, they range from frameworks differing in focus such as generic evaluation 

frameworks, human behavior, social/organizational relationships, and software life cycle. Their main 

characteristics can be summarized as follows (Currie, 2005): 

 
Table 1. Characteristic of Frameworks used to evaluate nursing informatics 

Author(s) Framework Context-
centric 

User-
centric 

Functionality
-centric 

Theory 
Based? 

Generic evaluation frameworks     

Stead et al. 
Development Evaluation 
Matrix 

Yes Yes Yes No 

Friedman and Wyatt 
House’s eight approaches 
to research 

No Yes Yes No 

Shaw CHEATS Yes Yes Yes No 

Frameworks that focus on human behavior     

Patel et al. Cognitive psychology Yes Yes Yes Yes 

Dixon Behavioral psychology Yes Yes Yes Yes 

Frameworks that focus on social/organizational relationships   

Kaplan Social interactionism Yes Yes No No 

Berg Sociotechnical Approach Yes Yes Yes Yes 

Effken 
Carper’s four ways of 
knowing 

Yes Yes Yes Yes 

Anderson Social network analysis Yes Yes Yes Yes 

Westbrook et al. 
Multi-disciplinary, multi-
method framework 

Yes Yes No No 

Frameworks that focus on software life-cycle    

Grant et al. TEAM methodology Yes Yes Yes Yes 

Kushniruk 
System development life 
cycle 

Yes Yes Yes Yes 
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 Among the frameworks that focus on generic evaluation frameworks, Stead (1994), 

Friedman and Wyatt (1997), and Shaw (2002) mainly emerged among these. Basically, Stead’s 

development evaluation matrix focused on expert reviews and ‘qualitative studies’ while Friedman 

and Wyatt’s house’s eight approaches to research utilizes observation, interviews, document and 

artifact analysis in its evaluation. On the other hand, Shaw’s CHEATS recommended the use of 

thematic analysis of subjects’ experiences and perceptions. 

 

 When dealing with human behavior, Patel et al. (1999) came up with a framework on 

cognitive psychology, which advocated evaluation using propositional analysis and semantic 

analysis. Dixon’s behavioral psychology (1999), however, speculated interviews with no analysis 

process specified in evaluating framework for informatics. 

 

 As to social/organizational relationships, Kaplan’s social interactionism (2001) prescribed 

evaluating informatics using ethnographic interviews and observations. Berg’s socio-technical 

approach (1999) uses participant observation, interviews, user participation in development. Effken 

(2002) adopted Carper’s four ways of knowing and postulated evaluating using cognitive work 

analysis. Anderson’s social network analysis (2002) makes use of email and communication to 

evaluate informatics. Westbrook et al. (2004) came up with the multi-disciplinary, multi-method 

framework, with an attempt to evaluate informatics through interviews, focus groups, and 

ethnography. 

 

 Software life-cycle authors also utilized their own mechanism of evaluating informatics. 

Grant et al. (2002) came up with the TEAM methodology with questionnaire and video-taping their 

means of evaluating informatics. Kushniruk’s systems development life cycle (2002), however, makes 

use of cognitive task analysis, focus groups, and usability testing to assess informatics in nursing. 

 

 To this end, these frameworks were considered in developing evaluative measures in 

nursing informatics. Currently, with the emergence of evidence-based practice, competency-based 

nursing appraisal systems have been developed and are currently set in place to be utilized by 

institutions as reflected by Chang et al. (2011) and the ANA. 

 
Caring and Technology: Advantages and Challenges in Nursing 
 
 Several studies were able to describe how caring applies in a technological environment. 

These include, but not limited to, Ray’s Theory of Bureaucratic Caring (Turkel, 2007), Locsin’s (2005) 

Technological Competency as Caring in Nursing, McDonald’s (Agency for Healthcare Research and 

Quality [AHRQ], 2011) Care Coordination, Locsin and Purnell’s (2007) Rapture and Suffering with 

Technology in Nursing, Kongsuwan and Locsin’s (2010) Thai nurses’ experience of caring for persons 

with life-sustaining technologies in intensive care settings. 
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Integrating the Use of Technology in Caring 
 

 Central to the idea of these literature is the use of information and communication 

technologies to support the delivery of nursing care. As Turkel (2007) highlighted, Dr. Ray included 

technology as part of the concepts in her Theory of Bureaucratic Caring. She emphasizes that 

technological factors consist of non-human resources and the knowledge of using them to perform 

nursing tasks and client services. Similarly, Locsin (2005) integrates the importance of technology 

and its competencies as caring in nursing specifically in the quest to complete human beings, aid in 

case as machine technologies and mimicking human beings and activities. In addition, McDonald 

(AHRQ, 2011) integrates health information technology – enabled coordination as part of the 

mechanisms for achieving care coordination as a broad approach. 

 

 Likewise, Barnard and Margarete (2000) argues that a humanist view on technology as 

nonhuman and non-natural is not enough to claim a dehumanizing client experience. They assert 

that the use of these technologies by the nurses determines the impersonal care that clients receive. 

These include user-specific contexts including attribution of an individualistic, socio-cultural, political 

and economic view of what is human in a technological system. 

 

 In addition, Strople and Ottani (2006) reports that electronic systems is seen as a useful tool 

in the shift report process towards better patient care provided full utilization of its capacity. These 

technologies have the potential to improve patient data management. As such, computer-generated 

shift reports, when fully understood, are seen to improve the quality, effectiveness, and efficiency of 

patient-centered shift reports and contribute significant improvement in patient care safety and 

outcomes. A similar finding in realizing the potential of informatics tools usage is depicted in the study 

by Swan et al. (2004). They assert that tools such as predictive modeling, artificial intelligence and 

evidence-based practice algorithms allow the forecast of client health care needs. These methods 

thus enhance the nursing care management of patient problems. 

 

 Quality assessment and improvement are also areas identified by Henry (1995) where 

nursing informatics play a significant role. She asserts that with the increase in care provision 

information, technology can greatly improve information management and processing. However, she 

posits that there still remain challenges in the attainment of knowledge and skills necessary to 

process these nursing care-related information. 

 

 Aside from offline nursing informatics tools, web-based platforms have also emerged to 

enhance the experience of nursing care provision. Bond (2006) sees that the internet provides a 

relatively powerful mechanism to ensure the delivery of nursing interventions such as education and 

chronic disease support. Goldstein et al. (2007) also asserts that wireless technology coupled with 

tablet devices allow greater portability for nurses in caring for clients with acute pain. 
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Challenges in the Adoption of Caring in a Technological World 
 

 Despite the positive impacts of technology use in nursing care, there are also challenges 

that are perceived in the workplace. Several studies also assert that it is still unclear whether 

electronic nursing documentation indeed improves patient care outcomes. (Kelley et al., 2011; 

Gunningberg et al., 2009; Saranto & Kinnunen, 2009; Qiuping et al., 2009; Eland-de Kok et al., 2011). 

Moreover, Locsin and Purnell (2007) poses a challenging question whether nurses will remain caring 

despite the emergence of technology, cybergenetic organisms and other “technosapiens.” 

Kongsuwan and Locsin (2010) likewise see differing insecurities in the use of technology. They view 

this instance as a possible avenue for nurses to allow technology to hinder them from viewing people 

as wholes. Given these dynamics between caring as a concept revolving around the technological 

environment, the next section presents a more focused lens on the frameworks and literatures trying 

to define the nature of nursing informatics. 

 

 Resistance of the nurse on the technology use is also a valid concern raised by Timmons 

(2003) when he reviewed nurses’ experience in three UK NHS hospitals. While the implementation 

of the technology was not halted, the resistance among these nurses persisted through minimizing 

use and extensive criticism of the systems. They were also concerned about system security, skills 

deterioration, and detraction from individualized care, among others. 

 

 Usability and flexibility are another concern posed by Ward et al. (2008) when they review 

literatures on the attitudes of health care staff to information technology. They see that systems were 

created for the workplace, but they were not “fit for purpose.” There are also seen issues on the ability 

of the users to integrate these technologies into their work patterns. Given this, successive education 

and training were needed to support the staff in the use of these IT systems. A similar experience 

among nurses and midwives were also expressed in the study made by Darbyshire (2004) when he 

did a study on 53 practitioners across five Australian states. There was disappointment in the user 

experience of these technologies and was associated with non-enhancement of their clinical practice 

and patient care. The technological solutions seem to have no significant impact in their patient care 

outcomes, causing them to look for where the “real nursing” is alongside the incompatibilities and 

non-responsiveness of these systems to patient care. 

 
 
 
 
 Having evaluated various nursing informatics definitions and frameworks, it is imperative 

that the caring component be integrated in this quest to advance nursing informatics in the 

Philippines. Locsin (2005) in his theory, Technological Competency as Caring in Nursing focused the 

process of nursing as grounded in Knowing persons as a framework for Nursing Practice. This theory 

presents a clear perspective of caring for persons who live and grow in caring (Boykin & Schoenhofer, 

2001). 

Theoretical Framework 
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 The competencies described in Locsin’s theory is addressed within other conceptual and 

theoretical frameworks which inform contemporary nursing informatics. These include the 

Fundamental Patterns of Knowing in Nursing by Carper (1978, as cited by Pipe et al., 2005) which 

were intended to present a varied modality of validating nursing knowledge on informatics among 

beginning nurses in education, practice and research. This may be presented through, but not limited 

to, empirical, personal, ethical and aesthetic knowing. 

 
 Furthermore, the combined formulated competencies on informatics of nurses at the 

beginner level by Chang et al. (2011) and the ANA (2014) version addressed how the ways of 

knowing by Carper may develop categories that will serve as a counterpart of the task-based 

informatics competencies that can elicit caring-infused informatics competencies. Moreover, when 

one looks “through the lens of Nursing as Caring using technologies competently to appreciate 

persons as whole in the moment” (Boykin & Schoenhoffer, 2001, as cited by Locsin, 2005), nurses 

at the beginner level who might be competent with task-based skills may now be assessed based on 

the parameters that measure how technological advancements enhance their caring imperatives for 

their nursing care. 

 

 This attempt at looking at the caring component is guided by the “calls for nursing which 

affirm, support, and celebrate who a person is and what a person” is amidst the use of information 

technology in nursing service delivery. Further enhancement in caring among persons can be seen 

when responses to calls for nursing is monitored to “sustain and enhance who is person and what is 

person?” In this end, not only does a nurse informaticist able to address his technical skills in 

addressing nursing care for clients, but he is also able to keep in mind the practice of nursing 

grounded on caring through knowing persons. 

 
 
 
 
 Amidst the technological advancements in health care, caring remains as a central concept 

among the nursing professionals in the delivery of health care services. Having seen the dynamics 

between caring and technology through the various literatures and frameworks, there are now 

challenges set as to how we will define the competencies required of nurses and nursing 

informaticians at various levels. Truly, there still remain opportunities for the development of a more 

robust and responsive nursing informatics scope and standards of practice that highlights how nurses 

can truly function in the essence of caring. 

 
 
 
 
 

Conclusion 
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