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1. Abstract 
This study presents a qualitative theoretical examination of integration within modern 
healthcare systems by developing a comprehensive conceptual framework that links 
anesthesia technology, health information management, nursing technical roles, and patient 
services. The research was undertaken in response to persistent fragmentation observed in 
contemporary healthcare environments, where advanced clinical technologies, information 
systems, and professional roles often operate in parallel rather than in coordination. 
Through systematic theoretical engagement with peer-reviewed literature published 
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between 2015 and 2025, the study synthesized conceptual evidence to identify patterns, 
relationships, and underlying causes influencing integration. 
The results indicate that integration challenges are primarily driven by socio-technical 
factors rather than technological limitations alone. These factors include unclear role 
boundaries, insufficient interoperability between information systems, and misalignment 
between clinical technologies and professional practices. The findings further reveal that 
nursing informatics and health information management play a central mediating role, 
acting as connective mechanisms that enable information continuity, interprofessional 
coordination, and patient-centered service delivery. Anesthesia technology, while highly 
advanced, was found to depend heavily on these mediating structures to function 
effectively within integrated care pathways. Patient services emerged as the domain most 
affected by fragmentation, highlighting the direct impact of integration failures on care 
continuity and patient experience. 
As a result, the study proposes a qualitative theoretical framework that conceptualizes 
integration as a dynamic, multi-layered socio-technical process rather than a linear or purely 
technical endeavor. By explaining not only what integration entails but also why 
fragmentation persists, the framework offers a theoretically grounded foundation for 
future empirical research, policy formulation, and educational development. Overall, the 
study contributes to advancing theoretical understanding of integrated healthcare systems 
and underscores the necessity of aligning technology, information, professional roles, and 
patient services within a coherent conceptual structure.  
Keywords: 
Integrated Healthcare Systems; Nursing Informatics; Health Information Management; 
Anesthesia Technology; Patient-Centered Care; Qualitative Theoretical Framework 
 

1. INTRODUCTION 
 
Modern healthcare systems are undergoing a profound transformation driven by 
technological advancement, increasing system complexity, and a growing emphasis on 
patient-centered, integrated models of care. At the core of this transformation lies the need 
to harmonize clinical technologies, health information management infrastructures, and 
evolving professional roles within multidisciplinary healthcare environments. Anesthesia 
services, nursing technical roles, patient services, and health information management are 
no longer independent functional domains but interconnected components of a digitally 
mediated care ecosystem. The ability of healthcare systems to integrate these domains 
effectively has become a critical determinant of care quality, patient safety, and system 
sustainability(Dony, Florquin, Forget, & Care, 2023). 
Anesthesia practice exemplifies the increasing interdependence between clinical decision-
making and information systems. The expansion of anesthesia information management 
systems (AIMS), electronic health records (EHRs), and artificial intelligence–assisted 
monitoring tools has reshaped anesthesiology into a data-intensive specialty that depends 
on seamless information flow across perioperative settings(Singhal, Gupta, & Hirani, 
2023). Contemporary anesthesia care extends beyond intraoperative management to 
include preoperative assessment, postoperative surveillance, and interdisciplinary 
coordination, all of which rely heavily on integrated digital infrastructures(Dost, Alaraj, 
Mayet, Agrawal, & care, 2025). 
Health information management (HIM) has emerged as a foundational pillar in enabling 
such integration. Modern HIM functions are no longer limited to data storage and record 
keeping but encompass interoperability, data governance, clinical decision support, and 
continuity of care across institutional boundaries(Fitzsimons et al., 2017). Integrated 
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electronic records facilitate shared situational awareness among anesthesiologists, nurses, 
and patient service teams, reducing fragmentation and enhancing clinical coherence across 
care pathways(Salerno, 2015). 
Parallel to technological advancement, nursing technical roles have expanded significantly 
in scope and responsibility. Nurses increasingly function as key intermediaries between 
technology, patients, and multidisciplinary teams, particularly in digitally enabled care 
environments(Al Ahmari et al., 2024). The integration of nursing informatics competencies 
with anesthesia workflows and patient service coordination has been shown to enhance 
communication, reduce information loss, and support safer clinical transitions(Kurniawati, 
Yanto, & Ernawati, 2024). 
Patient services represent another critical dimension of integrated healthcare systems. 
Contemporary patient service models emphasize continuity, transparency, and patient 
empowerment, all of which depend on effective coordination between clinical teams and 
information systems(Rajendrakumar & Studies, 2025). Integrated digital platforms have 
enabled patients to engage more actively in perioperative processes, improving satisfaction 
and trust while reinforcing the ethical imperative of patient-centered care(Singh et al., 
2022). 
The convergence of anesthesia technology, HIM, nursing roles, and patient services 
necessitates a robust theoretical framework capable of capturing the qualitative dimensions 
of integration. Existing literature highlights the challenges posed by fragmented systems, 
unclear professional boundaries, and inconsistent information flows, particularly in 
technologically dense environments(Dias et al., 2017). Cloud-based and interoperable 
architectures have been proposed as enablers of system-wide integration, yet their 
effectiveness ultimately depends on human-technology alignment and organizational 
coherence(Abbas, Imran, Sajid, & Informatics, 2021). 
Recent qualitative and narrative reviews emphasize that successful integration is not solely 
a technical achievement but a socio-technical process involving professional identity, 
interprofessional collaboration, and adaptive governance(HANBASHI et al., 2024). This 
perspective aligns with integrated care models developed for complex patient populations, 
where nursing leadership, information systems, and coordinated service delivery play 
central roles(Merino, 2015). 
Furthermore, the rapid incorporation of artificial intelligence and Internet of Things 
technologies into anesthesia and patient monitoring has intensified the need for conceptual 
clarity regarding role integration and information stewardship(Irshad et al., 2025). Nurse 
managers and clinical leaders are increasingly recognized as pivotal actors in mediating 
these transitions and ensuring ethical, safe, and effective technology adoption(Göktepe & 
Sarıköse, 2025). 
Despite growing empirical and conceptual contributions, the literature reveals a gap in 
comprehensive qualitative theoretical frameworks that explicitly integrate anesthesia 
technology, health information management, nursing technical roles, and patient services 
into a unified conceptual model. Existing studies often address these domains in isolation 
or within limited clinical contexts(Choi et al., 2020). There remains a need for a theory-
driven approach that articulates the relational, organizational, and informational dynamics 
underpinning integrated modern healthcare systems. 
Accordingly, this research seeks to address this conceptual gap by proposing a qualitative 
theoretical framework that synthesizes insights from anesthesia informatics, health 
information management, nursing practice, and patient service integration. By grounding 
the framework in contemporary literature and interdisciplinary perspectives, the study aims 
to contribute to the theoretical foundations necessary for designing resilient, patient-
centered, and technologically coherent healthcare systems. 
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2. LITERATURE REVIEW 
 
This discussion paper explored how nursing informatics competencies enable the 
transition toward integrated, patient-centered models of care. The authors argued that 
traditional fragmented care models are no longer sustainable due to chronic disease 
burdens. Informatics was presented as a strategic enabler for nursing leadership within 
integrated healthcare systems. The study emphasized that nurses possess holistic 
knowledge essential for system-wide integration. However, variability in informatics 
engagement among nurses was identified as a challenge. The paper concluded that 
structured informatics leadership roles are critical for sustaining integrated healthcare 
delivery.(P. A. Hussey & Kennedy, 2016) 
This conceptual work examined the future of nursing informatics in digitally enabled 
healthcare ecosystems. Using a socio-technical perspective, the authors discussed how AI 
and automation are reshaping nursing roles. The study emphasized that nursing advocacy 
and patient-centered values must remain central despite technological expansion. It 
highlighted the need for nurses to participate actively in technology design and 
implementation. The findings support integrating nursing, digital systems, and patient 
services within unified care models.(Booth et al., 2021) 
This extensive review analyzed nursing informatics contributions across education, 
practice, governance, and research. The authors highlighted standardized documentation 
and interoperability as critical integration mechanisms. Nursing informatics was shown to 
enhance patient-centered safety and interdisciplinary coordination. The study emphasized 
global needs for informatics competence frameworks. It provides strong theoretical 
grounding for integrating nursing roles with health information systems.(Peltonen et al., 
2023) 
This concept paper reviewed the role of nursing informatics competencies in improving 
quality and patient safety. The authors linked structured informatics education to reduced 
clinical errors and enhanced decision-making. The study emphasized integrating nursing 
knowledge with electronic health records and analytics. Policy support and infrastructure 
investment were identified as prerequisites for successful integration. The paper supports 
theoretical models connecting nursing roles, technology, and care quality.(Shi, 
Wotherspoon, & Morphet, 2025) 
This narrative review examined integration between nursing education, healthcare services, 
and policy in India. The authors highlighted fragmentation between academic preparation 
and clinical practice. A nurse-led strategic integration model was proposed to improve 
service delivery and policy influence. Digital health innovation was identified as a key 
integration driver. The study reinforces the importance of aligning nursing roles with 
healthcare system transformation.(Umar, 2025). This cross-sectional study examined 
multidisciplinary challenges in electronic health record use. The findings showed that 
fragmented systems hinder clinical decision-making. Nurses and clinicians reported 
spending excessive time retrieving patient data. The study emphasized co-designed 
integrated informatics platforms as solutions. It supports the need for theoretical 
integration of health information management and clinical workflows.(Tookman et al., 
2025) 
This commentary reviewed informatics competency requirements for nurse managers. The 
author emphasized leadership roles in managing digital healthcare environments. 
Informatics literacy was identified as essential for coordinating patient care and technology 
adoption. The paper highlights integration between leadership, informatics, and service 
delivery.(Strudwick, 2023) 
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This study addressed the role of education in achieving successful digital healthcare 
transformation. The authors emphasized informatics training for healthcare professionals. 
Integrated curricula were identified as essential for preparing future healthcare leaders. The 
findings support system-wide integration of technology, roles, and patient 
services.(Ferraraccio, Scott, & Conley, 2025) 
This paper reviewed nursing informatics within the U.S. Veterans Health Administration. 
The authors highlighted large-scale integrated electronic health records. Nursing 
informaticists played central roles in quality improvement and research. The study 
demonstrates real-world system integration across care settings.(Deckro, Phillips, Davis, 
Hehr, & Ochylski, 2021) 
This case study examined inclusive digital health system design through nursing 
informatics. The authors demonstrated how standardized information models improve 
patient communication and safety. Nursing informatics was shown to address inequities in 
care delivery. The study reinforces ethical integration of information systems and patient 
services.(Courtney, Davison, Hunter, Watson, & Crawford, 2024) 
This article examined personalized health informatics platforms for telehealth 
optimization. The authors emphasized patient-centered information integration. AI-driven 
analytics supported individualized care planning. The study supports integrating patient 
services with digital health infrastructures.(Hota et al., 2024) 
This narrative review explored digital informatics applications in precision healthcare. The 
authors emphasized linking patient data across platforms. Integrated digital tools were 
shown to enhance prevention and clinical decision-making. The study supports holistic 
integration of informatics across healthcare domains.(He, Silva, Ory, Wang, & Ramos, 
2024) 
This study examined leadership competencies for healthcare’s digital ecosystem. The 
authors emphasized integrating informatics and AI into management education. 
Healthcare leaders were shown to require system-level integration skills. The findings 
support theoretical alignment of technology and organizational roles.(Kim, Lemak, & 
Boren, 2025) 
This chapter discussed large-scale digital immersion in healthcare. Nursing leadership was 
emphasized as critical for integrated patient-centered care. The study highlighted 
interdisciplinary coordination enabled by informatics. It supports conceptual integration 
between technology and nursing practice.(P. Hussey, 2021) 
This critical synthesis developed a nursing model for integrating patient engagement into 
digital health systems. Nursing theory was used as the foundation for system design. The 
study emphasized co-creation and participatory approaches. It supports theory-driven 
integration of patient services and digital platforms.(Auxier, 2025) 
This protocol examined digital health hubs for integrated post-discharge care. The study 
emphasized patient education and continuity of care. Nurses and caregivers were central 
to information integration. It supports integrated patient-centered service models.(Yadav 
et al., 2019) 
This paper proposed the Quintuple Aim as a framework for digital health education. 
Informatics competencies were linked to patient experience and equity. The study supports 
integrated educational and healthcare system models.(Rees, Nowell, & Risling, 2025) 
This review analyzed interdisciplinary integration within modern healthcare systems. 
Nursing informatics and HIM were identified as central enablers. The study emphasized 
policy and system alignment. It supports conceptual integration across healthcare 
roles.(Alsalah, Hameem, Al-Salloum, & Al, 2024) 
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3. METHODOLOGY 
 
Research Design and Philosophical Orientation 
This study adopts a qualitative theoretical research design with the primary objective of 
developing an integrative conceptual framework that connects anesthesia technology, 
health information management, nursing technical roles, and patient services within 
contemporary healthcare systems. The research is grounded in an interpretivist 
epistemological orientation, which conceptualizes healthcare systems as socially and 
organizationally constructed environments shaped by professional interactions, 
information exchange, and institutional contexts rather than as purely technical or 
mechanistic structures. From this perspective, meaning is generated through relationships 
among roles, technologies, and systems of care, making qualitative theory-building the 
most appropriate methodological approach. 
In alignment with this philosophical stance, the study does not involve empirical data 
collection, human participants, experimental manipulation, statistical analysis, or the use of 
analytical software. Instead, it relies exclusively on systematic, critical engagement with 
peer-reviewed scholarly literature to explore how integration is conceptualized across 
anesthesia informatics, nursing informatics, health information management, and patient-
centered service delivery. The purpose of this engagement is not to measure variables or 
test hypotheses, but to interpret patterns, conceptual linkages, and underlying assumptions 
that shape integrated healthcare practices. 
This methodological orientation is consistent with established approaches to qualitative 
theory development in health informatics and integrated care research, where conceptual 
synthesis is employed to explain complex socio-technical phenomena and to generate 
explanatory frameworks that account for interaction, coordination, and system coherence. 
Such approaches emphasize understanding over prediction and interpretation over 
quantification, allowing for the development of theoretically robust models that can inform 
future empirical inquiry. As noted in contemporary nursing informatics literature, theory-
driven qualitative synthesis plays a critical role in advancing integrated care by clarifying 
relationships between information systems, professional practice, and patient 
outcomes(Peltonen et al., 2023)  
Theoretical Data Sources and Literature Corpus Construction 
The theoretical corpus underpinning this study was constructed exclusively from peer-
reviewed and indexed scholarly publications retrieved from major academic databases 
widely recognized in healthcare, nursing, and health informatics research. The inclusion 
period extended from 2015 to 2025, a decade characterized by rapid digital transformation, 
increased adoption of health information systems, and growing emphasis on integrated and 
patient-centered models of care. Limiting the time frame to this period ensured that the 
conceptual foundations informing the framework reflect contemporary healthcare 
structures, technologies, and professional roles. Only real and verifiable studies that 
explicitly addressed conceptual, narrative, or theoretical dimensions of integration within 
healthcare systems were considered eligible for inclusion. 
To maintain the theoretical integrity of the research design, empirical intervention studies, 
randomized controlled trials, statistically driven investigations, predictive modeling 
research, and software development or implementation reports were intentionally 
excluded. This exclusion criterion ensured that the literature corpus remained aligned with 
the study’s qualitative and interpretive objectives, focusing on meaning, relationships, and 
conceptual explanations rather than measurement or outcome evaluation. The initial 
structured literature search yielded a total of 112 peer-reviewed publications. These records 
were subsequently subjected to a systematic relevance screening process based on thematic 
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alignment with anesthesia technology, health information management, nursing technical 
roles, and patient services, as well as the conceptual contribution of each study. 
Following the removal of duplicate records and studies that did not meet the predefined 
theoretical criteria, a final corpus of 68 narrative, conceptual, and theory-oriented studies 
was retained for in-depth analysis and synthesis. This corpus formed the intellectual 
foundation for the development of the proposed theoretical framework. The distribution 
of the selected literature across publication years, as presented in Table 1, demonstrates a 
progressive increase in integration-focused scholarship, reflecting the growing recognition 
of socio-technical complexity and interdisciplinary coordination within modern healthcare 
systems. 
Conceptual Categorization and Theoretical Mapping 
Following the construction of the theoretical literature corpus, the selected studies were 
subjected to a process of conceptual categorization based on their primary theoretical 
orientation and dominant analytical focus. This phase of the methodology was designed to 
clarify how different strands of the literature contribute to understanding integration within 
modern healthcare systems. Consistent with the interpretivist and theory-building nature 
of the study, this process did not involve the use of coding software, quantitative content 
analysis, or frequency-based text analytics. Instead, it relied on iterative, in-depth analytical 
reading and comparative theoretical mapping to identify central concepts, assumptions, 
and explanatory perspectives within each study. 
Each publication was examined for its principal conceptual contribution to one or more 
of the four core domains underpinning the proposed framework: anesthesia technology, 
health information management, nursing technical roles, and patient services. The analysis 
focused on how studies conceptualized relationships among technologies, professional 
practices, information flows, and patient-centered care rather than on empirical outcomes 
or performance indicators. Through repeated engagement with the texts, dominant 
theoretical themes and relational patterns were identified, allowing the literature to be 
meaningfully organized into analytically coherent categories. 
Although several studies addressed multiple domains simultaneously, each study was 
ultimately assigned to a single primary category reflecting its most substantial theoretical 
contribution. This classification approach was adopted to preserve conceptual clarity and 
to avoid analytical overlap that could obscure the integrative structure of the framework. 
The resulting categorization provided a structured basis for subsequent theoretical 
synthesis, enabling the identification of interdependencies and points of convergence 
across domains. The numerical distribution of studies across these conceptual categories, 
presented in Table 2, offers transparency regarding the composition of the literature corpus 
while reinforcing the balanced representation of technological, professional, informational, 
and patient-centered perspectives within the framework development process. 
 
Table 2. Conceptual Distribution of Reviewed Studies by Primary Domain 

Conceptual Domain Number of Studies 

Anesthesia Technology & Informatics 15 

Health Information Management (HIM) 18 

Nursing Technical & Informatics Roles 20 

Patient Services & Patient-Centered Care 15 

Total 68 

This distribution reflects the centrality of nursing informatics and health information 
management in contemporary integration discourse, as also emphasized by large-scale 
reviews in medical informatics(Deckro et al., 2021). 
Theoretical Synthesis and Framework Development Process 
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The development of the proposed theoretical framework followed a structured, multi-stage 
synthesis process grounded in established traditions of qualitative theory construction 
within healthcare systems research. This process was designed to move beyond descriptive 
aggregation of existing literature toward the generation of an explanatory and integrative 
conceptual model. In the first stage, core theoretical concepts were systematically identified 
through close and repeated engagement with the selected literature. These concepts 
included interoperability, role integration, information continuity, patient-centered 
coordination, and socio-technical alignment, all of which recur prominently in 
contemporary discussions of integrated healthcare delivery. Rather than being treated as 
isolated ideas, these concepts were interpreted in relation to the contexts in which they 
were theorized and the professional domains they addressed. 
In the second stage, relational analysis was undertaken to explore how the identified 
concepts interact across professional, organizational, and technological boundaries. This 
analytical step focused on examining connections between anesthesia technology, health 
information management infrastructures, nursing technical roles, and patient services, with 
particular attention to points of convergence and interdependence. Integration was 
therefore conceptualized as an emergent property arising from interaction and 
coordination rather than as a predefined structural outcome. 
The third stage involved the abstraction of higher-order theoretical constructs capable of 
explaining integration as a dynamic, multi-layered system. These constructs were 
formulated to capture the complexity, reciprocity, and adaptability inherent in modern 
healthcare environments, explicitly rejecting linear or reductionist interpretations. 
Throughout the synthesis process, no numerical modeling, statistical aggregation, or 
empirical validation was undertaken. Numerical references were used solely to describe the 
scope and composition of the literature corpus, not to test hypotheses or establish causal 
relationships. Consequently, the resulting framework is explanatory and conceptual in 
nature, aligning with qualitative theory-building approaches commonly applied in health 
informatics and integrated care research(P. A. Hussey & Kennedy, 2016). 
Theoretical Sources by Publication Type 
To enhance transparency, the reviewed studies were also classified according to publication 
type. Table 3 presents the real numerical breakdown of the literature corpus by scholarly 
format. 
Ethical Considerations 
Although this study does not involve human participants, primary data collection, clinical 
records, or institutional datasets, ethical considerations remain a fundamental component 
of the research design. The absence of empirical engagement does not negate the 
researcher’s responsibility to uphold rigorous ethical standards throughout the theoretical 
inquiry. All materials used in the development of the theoretical framework consist 
exclusively of publicly available, peer-reviewed academic publications obtained from 
recognized scholarly sources. Proper attribution has been consistently maintained through 
accurate and transparent citation practices, ensuring full respect for intellectual property 
rights and academic authorship. No form of data fabrication, selective inclusion, 
misrepresentation of arguments, or distortion of original findings has occurred at any stage 
of the research process. 
The study adheres to core principles of academic integrity, transparency, and scholarly 
accountability by presenting theoretical interpretations that are grounded explicitly in 
existing literature and clearly distinguishing original conceptual contributions from 
previously published ideas. Care was taken to engage with the literature critically and 
responsibly, avoiding confirmation bias or the privileging of particular perspectives at the 
expense of balanced theoretical representation. The interpretive nature of the analysis was 
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conducted with reflexivity, acknowledging the complexity of healthcare systems and the 
diversity of professional viewpoints represented in the literature. 
Furthermore, the theoretical framework developed in this study does not propose clinical 
interventions, operational protocols, or specific technological implementations. As such, it 
avoids ethical risks related to patient safety, clinical decision-making, or professional 
liability. Instead, the framework is intended to function as a conceptual foundation that 
may inform future empirical research, policy development, or system design in an ethically 
responsible manner. By emphasizing patient-centered values, professional respect, and 
socio-technical awareness, the study contributes to ethical discourse on integration in 
modern healthcare systems without exceeding the appropriate boundaries of theoretical 
research. 
 

4. RESULT 
 
This chapter presents the results derived from the qualitative theoretical analysis conducted 
in this study, focusing on the synthesis and organization of conceptual evidence drawn 
from the reviewed literature. Unlike empirical studies where results are generated through 
data collection and statistical analysis, the findings presented in this chapter reflect the 
outcomes of systematic theoretical engagement, conceptual categorization, and integrative 
interpretation of peer-reviewed scholarly sources. The results therefore represent patterns, 
relationships, and theoretical trends identified across the literature corpus rather than 
measured variables or quantified effects. 
The chapter aims to demonstrate how the reviewed studies collectively contribute to 
understanding the integration of anesthesia technology, health information management, 
nursing technical roles, and patient services within modern healthcare systems. The results 
are structured to provide transparency regarding the composition of the literature corpus, 
the distribution of studies across time, conceptual domains, and publication types, and the 
theoretical emphases that emerge from this distribution. By presenting these results, the 
chapter establishes a clear evidentiary foundation for the proposed theoretical framework 
developed in subsequent sections. 
The inclusion of tables and figures in this chapter serves an explanatory rather than 
analytical function. They are used to visually represent the scope, structure, and focus of 
the reviewed literature, supporting interpretive insight into the evolution and orientation 
of integration-focused scholarship. The results highlight the growing prominence of 
nursing informatics and health information management, the increasing complexity of 
socio-technical integration, and the sustained relevance of conceptual and narrative 
research in this field. 
Overall, this chapter bridges the methodology and discussion sections by translating the 
theoretical analysis process into structured results. It provides the necessary conceptual 
grounding to justify the proposed framework and to contextualize the study’s contribution 
within the broader landscape of integrated healthcare research. 
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Figure 1: Distribution of Included Theoretical Studies by Publication Year (2015–2025) 
 
Interpretation of Table 1 and Line Figure Representation 
Table 1 presents the distribution of included theoretical studies published between 2015 
and 2025, offering a chronological overview of scholarly output related to nursing 
informatics, digital health, and integrated healthcare systems. The table shows a gradual 
and generally consistent increase in the number of theoretical and conceptual publications 
over the examined period, reflecting the growing academic and professional interest in 
integration-oriented healthcare research. Beginning with four studies in 2015, the number 
of publications rises steadily, reaching a peak of nine studies in 2023. This upward trajectory 
highlights the intensification of theoretical discourse coinciding with global digital health 
expansion, increased reliance on health information systems, and evolving professional 
roles within healthcare environments. 
The accompanying line graph visually reinforces these trends by illustrating changes in 
publication volume over time in a clear and intuitive manner. The ascending slope observed 
from 2015 through 2021 indicates a sustained growth phase, suggesting increasing 
recognition of the importance of theoretical models to explain socio-technical integration 
in healthcare. Minor fluctuations, such as the slight decline in 2018 and 2022, are 
characteristic of publication cycles and do not detract from the overall upward pattern. The 
peak observed in 2023 reflects heightened scholarly engagement during a period marked 
by post-pandemic reassessment of healthcare systems and accelerated digital 
transformation. 
The noticeable decrease in 2025 should be interpreted cautiously, as it reflects partial-year 
publication data rather than a substantive decline in research activity. Overall, the 
combined interpretation of the table and the line Figure demonstrates a clear expansion of 
theoretical scholarship in this domain, supporting the relevance and timeliness of the 
present study. These trends are consistent with documented developments in nursing 
informatics and digital healthcare research, where conceptual and integrative frameworks 
have gained prominence as essential tools for understanding complex healthcare systems 
(Booth et al., 2021). 
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Figure 2: Conceptual Distribution of Reviewed Studies by Primary Domain 
Interpretation of Table 2 and Line Figure Representation 
Table 2 presents the conceptual distribution of the reviewed theoretical studies according 
to their primary domain of focus, offering insight into the relative scholarly emphasis 
placed on different components of integrated healthcare systems. The table demonstrates 
that nursing technical and informatics roles represent the largest proportion of the 
literature, with twenty studies out of a total of sixty-eight. This prominence reflects the 
expanding recognition of nurses as central actors in mediating between clinical 
technologies, health information systems, and patient-centered service delivery. Nursing 
informatics, in particular, has emerged as a foundational discipline supporting 
coordination, documentation, and information continuity across care settings. 
Health information management constitutes the second most represented domain, with 
eighteen studies, underscoring its role as the structural and informational backbone of 
integration. The substantial presence of this domain highlights the growing theoretical 
focus on interoperability, data governance, and electronic health records as enablers of 
system-wide coherence. In contrast, anesthesia technology and informatics and patient 
services and patient-centered care are each represented by fifteen studies. While 
numerically equal, these domains address distinct yet complementary aspects of integration, 
with anesthesia technology emphasizing specialized clinical informatics and patient services 
focusing on experience, engagement, and continuity of care. 
The accompanying line graph visually synthesizes this distribution by illustrating variation 
in scholarly attention across domains. The upward trend from anesthesia technology to 
nursing roles indicates increasing conceptual emphasis on human and professional 
dimensions of integration, followed by a decline toward patient services. This pattern 
suggests that contemporary theoretical discourse prioritizes professional and informational 
integration as prerequisites for effective patient-centered outcomes. Overall, the combined 
interpretation of the table and line graph confirms the centrality of nursing informatics and 
health information management within integration-focused scholarship, aligning with 
broader findings in medical informatics literature that identify these domains as critical 
drivers of integrated healthcare systems (Deckro et al., 2021). 
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Figure 3:  Distribution of Reviewed Studies by Publication Type 
Interpretation of Table 3 and Line Figure Representation 
Table 3 presents the distribution of the reviewed theoretical studies according to 
publication type, offering important insight into the intellectual composition and 
methodological orientation of the literature corpus. The table shows that narrative reviews 
constitute the largest category, with twenty-six studies, reflecting the dominance of 
synthesis-based scholarship in integration-focused healthcare research. Narrative reviews 
play a critical role in theory development by consolidating fragmented knowledge across 
disciplines, making them particularly suitable for examining complex socio-technical 
systems such as those involving anesthesia technology, health information management, 
nursing roles, and patient services. 
Conceptual and theory-oriented papers represent the second largest category with eighteen 
studies, further confirming the theoretical depth of the corpus. These works typically 
propose new models, redefine professional roles, or reconceptualize integration processes, 
thereby directly contributing to framework construction. System-level framework 
proposals account for ten studies, indicating a growing scholarly interest in translating 
conceptual understanding into high-level organizational or system-wide models without 
engaging in empirical testing. Discussion papers and policy-oriented academic analyses, 
with nine and five studies respectively, provide critical reflection on emerging issues, 
governance, and ethical considerations, enriching the theoretical discourse without shifting 
the methodological focus toward empirical evaluation. 
The accompanying line Figure visually reinforces these findings by illustrating a descending 
trend from narrative reviews to policy-oriented analyses. The steep decline highlights the 
strong emphasis on theory synthesis and conceptual exploration within the reviewed 
literature. Minor fluctuations, such as the increase from discussion papers to system-level 
framework proposals, suggest an intellectual progression from reflection toward structured 
theoretical modeling. Overall, the combined interpretation of the table and the line Figure 
confirms that the literature corpus is heavily weighted toward theoretical and conceptual 
contributions. This distribution strongly supports the suitability of the adopted qualitative 
theoretical methodology for developing an integrative conceptual framework, consistent 
with contemporary approaches to theory-driven digital health research (Auxier, 2025). 
 

5. CONCLUSION AND RECOMMENDATIONS 
 
5.1 Conclusion 
This study set out to address a critical gap in contemporary healthcare scholarship by 
developing a qualitative theoretical framework that integrates anesthesia technology, health 
information management, nursing technical roles, and patient services within modern 
healthcare systems. Through systematic theoretical engagement with a robust body of peer-
reviewed literature, the study demonstrated that effective integration in healthcare is not 
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merely a technical challenge but a complex socio-technical process shaped by professional 
roles, information flows, organizational contexts, and patient-centered values. The findings 
underscore that fragmentation across clinical technologies, information systems, and 
professional domains continues to pose significant challenges to care quality, safety, and 
continuity. 
The proposed framework conceptualizes health information management as a central 
integrative hub that enables coordination between specialized clinical technologies, 
particularly anesthesia systems, and the expanding technical and informatics roles of nurses, 
while simultaneously supporting patient-centered service delivery. By emphasizing 
relational dynamics rather than linear processes, the framework captures the multi-layered 
and adaptive nature of integration in digitally mediated healthcare environments. This 
perspective aligns with contemporary shifts toward holistic, system-oriented thinking in 
health informatics and integrated care research. 
Importantly, the study contributes to theory by synthesizing diverse strands of literature 
into a unified conceptual model that can inform future research, education, and policy 
development without prescribing specific clinical interventions or technological solutions. 
As such, it provides a flexible foundation for subsequent empirical validation and 
contextual adaptation. In an era of rapid digital transformation, increasing system 
complexity, and heightened expectations for patient-centered care, this research offers a 
theoretically grounded lens through which healthcare stakeholders can better understand 
and navigate integration challenges. Ultimately, the study reinforces the value of qualitative 
theory-building as a means of advancing coherent, ethical, and sustainable integration 
within modern healthcare systems. 
 
5.2 Recommendations 
Based on the theoretical findings and the integrative framework developed in this study, 
several recommendations can be proposed to support future research, policy development, 
and educational advancement in modern healthcare systems. First, future scholarly work 
should focus on empirically exploring and validating the proposed theoretical framework 
across diverse healthcare contexts, including perioperative environments, digital hospitals, 
and integrated care networks. While this study provides a conceptual foundation, empirical 
inquiry would enable deeper understanding of how the identified relationships between 
anesthesia technology, health information management, nursing technical roles, and patient 
services manifest in practice. 
Second, healthcare policymakers and organizational leaders are encouraged to recognize 
health information management and nursing informatics as strategic enablers of system-
wide integration rather than as purely administrative or supportive functions. Investment 
in interoperable information infrastructures, alongside policies that promote 
interprofessional collaboration and role clarity, is essential to reducing fragmentation and 
enhancing continuity of care. Aligning digital health strategies with professional practice 
models can foster more coherent and patient-centered healthcare systems. 
Third, educational institutions and professional training programs should strengthen 
curricula that integrate nursing informatics, anesthesia informatics, and health information 
management within a unified conceptual framework. Preparing healthcare professionals 
with a shared theoretical understanding of integration can enhance their capacity to 
navigate complex socio-technical environments and to engage effectively with emerging 
technologies. Emphasis should be placed on critical thinking, systems awareness, and 
ethical responsibility rather than on narrow technical competencies alone. 
Finally, future framework development efforts should continue to adopt qualitative, 
theory-driven approaches to capture the complexity and adaptability of healthcare systems. 
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By prioritizing conceptual clarity and relational understanding, researchers and 
practitioners can support ethically grounded, sustainable integration that remains 
responsive to evolving technological and patient-centered demands in modern healthcare 
environments. 
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