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ABSTRACT 

This systematic review analyzes the application of ICT management models, intelligent systems, data analytics, and 

process mining in hospital settings, with the aim of identifying dominant approaches, evaluation metrics, and research 

gaps. The study was conducted following PRISMA guidelines, based on the analysis of 76 peer-reviewed articles 

indexed in Scopus. The results reveal a predominance of models oriented toward hospital digital transformation and 

strategic ICT management, complemented by the increasing use of artificial intelligence and data analytics to support 

clinical and administrative decision-making. Process mining emerges as a relevant technique for analyzing real hospital 

processes, although its adoption remains limited. Regarding performance evaluation, most studies rely on traditional 

technical metrics such as accuracy and precision, with limited incorporation of organizational and service quality 

indicators. The review highlights the need for more integrated ICT management models that articulate technology, 

processes, and human factors, as well as more robust evaluation frameworks to enhance applicability and 

sustainability in real hospital environments. 

Keywords: data analytics; digital governance; intelligent systems; process mining; decision making; healthcare digital 

transformation

 

 

RESUMEN 

La presente revisio n sistema tica analiza la aplicacio n de modelos de gestio n de tecnologí as de la informacio n y la 

comunicacio n (TIC), sistemas inteligentes, analí tica de datos y process mining en el a mbito hospitalario, con el objetivo 

de identificar enfoques predominantes, me tricas utilizadas y vací os de investigacio n. El estudio se desarrollo  siguiendo 

las directrices PRISMA, a partir del ana lisis de 76 artí culos cientí ficos indexados en Scopus. Los resultados evidencian 

una predominancia de modelos orientados a la transformacio n digital hospitalaria y a la gestio n estrate gica de las TIC, 

complementados por el uso creciente de inteligencia artificial y analí tica de datos para apoyar la toma de decisiones 

clí nicas y administrativas. El process mining emerge como una te cnica relevante para el ana lisis de procesos reales, 

aunque su adopcio n au n es limitada. En cuanto a la evaluacio n del desempen o, la mayorí a de los estudios utiliza 

me tricas te cnicas tradicionales, como accuracy y precision, observa ndose una escasa incorporacio n de indicadores 

organizacionales y de calidad del servicio. La revisio n identifica la necesidad de modelos de gestio n de TIC ma s 

integrales, que articulen tecnologí a, procesos y factor humano, así  como marcos de evaluacio n ma s robustos que 

favorezcan la aplicabilidad y sostenibilidad de estas soluciones en contextos hospitalarios reales. 

Palabras clave: analí tica de datos; gobernanza digital; minerí a de procesos; sistemas inteligentes; toma de decisiones; 

transformacio n digital en salud
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1. INTRODUCTION  

Hospital digital transformation has become a strategic axis for improving the quality and efficiency 

of healthcare services (Elbatanouny et al., 2025). The increasing demand for healthcare services 

has driven the use of information and communication technologies (ICT) as a key support for 

hospital management; however, in many contexts, particularly in developing countries, their 

adoption remains fragmented. This situation highlights the need to analyze the contribution of ICT 

management models to improving hospital service quality (Saavedra Grandez, 2021). 

ICT management in hospital environments plays a strategic role by enabling the integration of 

information systems, the automation of processes, and support for clinical and administrative 

decision-making. From a theoretical perspective, this management approach is associated with 

digital transformation and intelligent systems frameworks, where information becomes a key 

asset for continuous improvement (Alves et al., 2024; Franceschi et al., 2025). Tools such as data 

analytics and process mining allow a deeper understanding of how healthcare processes are 

actually executed, enabling the identification of inefficiencies and supporting organizational 

optimization. In practice, their impact is reflected in improved clinical coordination, reduction of 

errors, and enhancement of the patient experience. Furthermore, the human component plays a 

critical role, as technological adoption largely depends on factors such as training, perceived 

usefulness, and organizational culture (Balzer et al., 2023; Vural et al., 2025). 

Studies such as those conducted by Akinwale and AboAlsamh (2023), Alo s et al. (2025), and 

Navarro Martí nez and Leyva (2024) show a sustained increase in research focused on the 

digitalization of hospital services and the use of intelligent systems to support decision-making. 

These studies can generally be categorized into approaches centered on technological 

infrastructure, user experience, and process optimization through advanced analytics. Although 

the findings indicate improvements in efficiency, traceability, and healthcare quality, they also 

reveal limitations associated with partial or poorly integrated implementations. In many cases, 

technology is adopted without a comprehensive management framework, which reduces its real 

impact (Alawadhi et al., 2025; Miriam Janet et al., 2024). Moreover, a significant portion of the 

existing research is concentrated in highly developed contexts, leaving important gaps in 

environments characterized by structural constraints. 

In response to these limitations, the present study adopts an approach focused on ICT 

management as a key element for articulating hospital service quality, integrating intelligent 

systems and process mining techniques (Ö zdag og lu et al., 2025). This approach enables the 

analysis of real clinical process flows, the identification of operational deviations, and the 

generation of evidence to support continuous improvement. In particular, process mining 

facilitates the understanding of the internal dynamics of hospital services through the analysis of 

real event logs, providing an objective and data-driven perspective. This approach is especially 

relevant in contexts with organizational constraints, where resource optimization and informed 

decision-making are essential for improving healthcare delivery. 

 

Previous studies (Hu gle & Grek, 2023; Petzold & Steidle, 2023; Pilares et al., 2022) have 

demonstrated a growing interest in hospital digitalization, artificial intelligence, and process 

analytics. Nevertheless, a significant gap remains between technological development and its 
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effective integration into management models. Most studies focus on specific technological 

solutions without addressing the interaction between technology, organizational processes, and 

decision-making in an integrated manner. Furthermore, there is limited representation of 

developing countries, where structural challenges significantly influence the adoption of digital 

technologies. This gap highlights the need for systematic reviews that provide a holistic and 

contextualized understanding of ICT management in hospital environments. 

The objective of this study is to conduct a systematic review of the literature on ICT management 

models aimed at improving hospital service quality, with a particular focus on the use of intelligent 

systems, data analytics, and process mining. Unlike previous reviews, this study integrates both 

technical and organizational perspectives, allowing the identification of patterns, emerging 

approaches, and research gaps. The main contribution lies in providing an analytical framework 

that supports decision-making and the design of more efficient, adaptable, and sustainable ICT 

management models, particularly relevant in contexts characterized by structural limitations and 

increasing healthcare demand. 

2. METHODOLOGY  

This systematic review aims to identify, analyze, and synthesize the scientific evidence related to 

Information and Communication Technology (ICT) management models aimed at improving the 

quality of hospital services, with particular emphasis on the use of intelligent systems, data 

analytics, and process mining. The study was conducted following a structured methodological 

approach aligned with the PRISMA guidelines (Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) and supported by a reproducible and transparent systematic review strategy 

(Page et al., 2021; PRISMA, 2025). 

The methodological process was organized into three main phases: planning, execution, and 

reporting. These phases ensured methodological coherence, traceability of results, and scientific 

rigor. Mendeley was used as a bibliographic reference manager, while the stages of study selection 

and screening were documented through spreadsheets and flow diagrams downloaded from the 

PRISMA website. 

2.1 Review planning 

In order to properly structure the search strategy and clearly define the scope of the study, the 

PICÖ framework (Population, Intervention, Comparison, Öutcome) was employed and adapted to 

the context of ICT management in hospital services. This strategy allowed the delimitation of key 

concepts and guided the formulation of the research questions. 

Table 1. Application of the PICÖ model 

Criterion Description 

P (Population) Hospital services and healthcare organizations 

I (Intervention) ICT management models, intelligent systems, data analytics, and process mining 

C (Comparison) 
Comparison between traditional approaches and digital, intelligent, or hybrid management 

models 

O (Outcome) 
Improvement of hospital service quality, operational efficiency, decision-making, and 

organizational performance 
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Based on this conceptual framework, the research questions guiding the search, selection, and 

analysis of the scientific literature were defined. 

2.2 Research questions 

The research questions (RQ) were formulated in order to systematically explore the state of the 

art regarding ICT management applied to hospital environments: 

RQ1: What ICT management models have been applied in hospital services and what are their 

main conceptual and technological approaches? 

RQ2: What types of intelligent systems, data analytics, or process mining techniques have been 

used to improve the quality of hospital services? 

RQ3: What performance metrics and outcomes are reported in hospital management based on 

intelligent systems? 

2.3 Search strategy and selection criteria 

The search strategy was designed independently for each research question, using combinations 

of key terms and synonyms related to ICT management, hospital quality, and intelligent systems. 

Searches were conducted in the Scopus database using the advanced search mode on titles, 

abstracts, and keywords. 

Table 2. Search strings used 

Criterion Description 

RQ1 
TITLE-ABS-KEY  ("ICT management" ÖR "information technology management" ÖR "digital 

transformation" ÖR "health information systems") AND TITLE-ABS-KEY ("hospital" ÖR "healthcare 
services") AND TITLE-ABS-KEY ("service quality" ÖR "healthcare quality" ÖR "quality of care") 

RQ2 
TITLE-ABS-KEY (“artificial intelligence” ÖR “data analytics” ÖR “process mining” ÖR “intelligent 

systems”) AND TITLE-ABS-KEY (“hospital” ÖR “healthcare”) 

RQ3 
TITLE-ABS-KEY (“service quality” ÖR “healthcare quality” ÖR “decision making”) AND TITLE-ABS-

KEY (“ICT” ÖR “digital systems”) 

Inclusion criteria 

• Peer-reviewed scientific articles 

• Publications between 2022 and 2025 

• Studies written in English or Spanish 

• Research related to ICT management, hospital service quality, or intelligent systems 

• Full-text availability. 

Exclusion criteria 

• Purely clinical studies without a technological or management component 

• Conceptual articles without empirical evidence 

• Narrative reviews without explicit methodology 

• Documents without full-text access. 
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2.4 Keywords and relationship with the research questions 

Table 3. Keywords and relation with the RQ 

Keyword Related terms / synonyms Associated RQ 
ICT Management Digital management, IT governance RQ1, RQ4 
Healthcare Quality Service quality, care quality RQ3 
Process Mining Process analysis, workflow mining RQ2 

Artificial Intelligence AI, machine learning, data analytics RQ2 
Digital Transformation Digital health, e-health RQ1 

Decision Support Clinical decision support systems RQ3 
Hospital Management Healthcare management RQ1, RQ4 

2.5 Data extraction and analysis 

During the data extraction phase, structured fields were defined to systematize the relevant 

information from each selected study. These fields enabled consistent comparative analysis and 

facilitated the identification of patterns, trends, and research gaps. 

Table 4. Data extraction fields 

Field Description 
Reference Title, authors, and publication year 

Type of publication Journal article, conference paper, review 
Geographic context Country or region of the study 
Study approach Management, analytics, intelligent systems 
Model used Type of model or architecture employed 

Technologies applied ICT, AI, analytics, process mining 
Main results Relevant findings of the study 

Impact on quality Reported improvement indicators 
Limitations Methodological or contextual constraints 
Contributions Theoretical or practical contributions 

2.6 Sources of information 

The bibliographic search was conducted exclusively in the Scopus database, selected due to its 

broad coverage of peer-reviewed scientific literature. Searches were performed during 2025, 

applying filters for document type (journal articles), time range, and access type (Gold Öpen 

Access and Hybrid Gold). 

The retrieved records were exported in RIS format for subsequent analysis. Duplicate removal and 

verification of inclusion criteria were conducted manually and systematically, ensuring process 

traceability and methodological consistency throughout the review. 

3. RESULTS AND DISCUSSIONS 

3.1 Selected articles and general characteristics 

Following the search strategies defined for each research question, a total of 258 records for RQ1, 

395 for RQ2, and 201 for RQ3 were initially identified in the Scopus database. Subsequently, filters 

related to publication year (2022–2025), document type (peer-reviewed scientific articles), and 

access type (Gold Öpen Access and Hybrid Gold) were applied, reducing the results to 50 articles 

for RQ1, 58 for RQ2, and 22 for RQ3. 

Next, a screening process was conducted to identify and remove duplicate records among the three 

research questions. At this stage, 18 duplicates were identified between RQ1 and RQ2, 14 between 

RQ2 and RQ3, and 17 between RQ3 and RQ1. Additionally, 11 articles were found to be common to 
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all three searches. After removing duplicates, a consolidated set of 92 unique articles was obtained 

for eligibility assessment. 

Subsequently, full-text reading of the selected studies was conducted in order to verify their 

thematic and methodological relevance with respect to the objectives of the study. As a result of 

this evaluation, 16 articles were excluded, mainly because they presented a predominantly clinical 

focus without a connection to ICT management, relied exclusively on diagnostic techniques 

without organizational implications, or did not provide evidence related to improving service 

quality or supporting hospital decision-making. Finally, 76 articles were included in the systematic 

review analysis. 

Table 5 presents the final distribution of the articles according to each research question and the 

stages of the filtering process. 

Table 5. Distribution of articles by research question 

Research question Identified (unfiltered) From 2022 Journal articles Gold + Hybrid Gold 
RQ1 258 105 73 50 
RQ2 395 216 91 58 
RQ3 201 43 28 22 

Note: The column “Journal articles” corresponds to peer-reviewed publications. “Gold + Hybrid Gold” indicates articles with 
full access according to Scopus criteria. 

The complete process of identification, screening, eligibility, and inclusion of the studies is 

summarized in Figure 1, prepared according to the PRISMA guidelines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flowchart of the item selection process 
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3.2 Temporal distribution of the selected studies 

Table 6 presents the distribution of the selected articles according to their year of publication. The 

results show an increasing trend in scientific production during the analyzed period, with a 

notable rise starting in 2023, reflecting a growing interest in the study of ICT management, 

intelligent systems, and decision-making in the hospital context. 

Table 6. Distribution of selected articles by year and research question 

Year RQ1 RQ2 RQ3 
2022 12 7 3 
2023 14 10 5 
2024 9 12 5 
2025 15 29 9 
Total 50 58 22 

This temporal pattern indicates a sustained increase in academic interest in the application of 

digital technologies, data analytics, and management models aimed at improving organizational 

performance in hospital services. It also reflects the consolidation of data-driven and process-

oriented approaches as key tools for addressing current challenges in healthcare systems. 

3.3 General observations derived from the analyzed studies 

The analysis of the selected studies made it possible to identify common patterns that provide a 

comprehensive view of the role of ICT management in improving the quality of hospital services. 

First, a significant proportion of the studies emphasizes information management as a critical 

factor for strengthening operational efficiency, interdepartmental coordination, and strategic 

decision-making. 

Furthermore, the results reveal a growing interest in the use of intelligent systems, data analytics, 

and process mining techniques as tools to understand the actual behavior of hospital processes, 

identify bottlenecks, and optimize resource utilization. These approaches enable a transition from 

reactive management toward evidence-based management supported by real and updated data. 

However, the studies also reveal persistent limitations related to the digital maturity of 

organizations, system interoperability, and the alignment between technology, processes, and 

human capabilities. Taken together, these findings confirm the need for comprehensive and 

contextualized ICT management models capable of integrating technology, people, and processes 

in order to achieve sustainable improvements in hospital service quality. 

3.4 RQ1: ICT management models in hospital services 

The analysis of the studies selected for RQ1 allowed the identification of structural and conceptual 

patterns in the way ICT management models have been conceived and implemented in hospital 

environments. In general terms, the reviewed studies show a progressive transition from 

approaches focused exclusively on technological infrastructure toward more comprehensive 

models oriented to the integration of organizational processes, decision-making, and human 

capabilities. 

Based on the qualitative–quantitative analysis of the included articles, four major categories of ICT 

management models were identified, reflecting different levels of organizational maturity and 

intervention approaches. These categories are presented in Table 7, together with their frequency 

of occurrence and the corresponding article code. 
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Table 7. Classification of ICT management models identified in the literature 

Model category Functional description 
Freq 
(n) 

Perc 
(%) 

Articles 

Strategic ICT 
management 

models 

Integrate institutional 
planning, digital 

governance, and alignment 
between organizational 

objectives and technological 
capabilities. 

14 28% 

(Alo s et al., 2025; Colais et al., 2022; Holl et al., 
2024; Karumbi et al., 2023; Lin, Lin, et al., 
2025; Mash, 2022; Meshcheryakova et al., 
2023; Ökwaraji et al., 2024; Schneider et al., 
2023; Steyn et al., 2022; Tiangco et al., 2024; 
Utami et al., 2025; Westheimer et al., 2023; 
Zhou et al., 2025) 

Hospital digital 
transformation 

models 

Focused on organizational 
modernization, 

interoperability, process 
automation, and 

improvement of operational 
performance. 

11 22% 

(Belardi et al., 2023; Ching-Lin & A/p 
Sukirthanandan, 2025; Eleyyan et al., 2025; 
Ga bler et al., 2022; Innotata et al., 2023; Kuck 
et al., 2022; Molenaar et al., 2024; Mussi et al., 
2023; Öladoyin et al., 2025; Pa curaru et al., 
2025; Pilares et al., 2022) 

Health information 
systems models 
(HIS, EHR, ERP) 

Focused on clinical data 
management, 

interoperability, traceability, 
and support for clinical and 
administrative decision-

making. 

13 26% 

(Akinwale & AboAlsamh, 2023; Althumairi et 
al., 2022; Amiri Ara et al., 2025; Basile et al., 
2024; Brand et al., 2025; Dadi et al., 2023; 
Jaber et al., 2025; Manu et al., 2022; Marceau 
et al., 2025; Muzigaba et al., 2022; Navarro 
Martí nez & Leyva, 2024; Szczepura et al., 
2024; Wood et al., 2022) 

Sociotechnical 
models centered 
on the human 

factor 

Address technological 
adoption, digital 
competencies, 

organizational culture, and 
acceptance of change. 

12 24% 

(Asadi et al., 2023; Chimbo & Motsi, 2024; Cho 
et al., 2024; Dinh et al., 2022; Hu gle & Grek, 
2023; Koebe & Bohnet-Joschko, 2023; 
Migamba et al., 2023; Petzold & Steidle, 2023; 
Pradhan et al., 2022) 

From an analytical perspective, hospital digital transformation models constitute one of the 

relevant categories identified in the literature, representing approximately 22% of the analyzed 

studies. These models are characterized by integrating digital technologies with clinical and 

administrative processes in order to improve operational efficiency, continuity of care, and service 

quality. The literature indicates that this approach has been particularly consolidated in contexts 

where healthcare systems face increasing pressure associated with rising demand, resource 

scarcity, and the need to optimize service delivery times. 

Secondly, strategic ICT management models, representing around 28%, aim to align technology 

with long-term institutional objectives. These studies highlight the role of digital governance, 

strategic planning, and information-based decision-making as key determinants of organizational 

performance. In this group, technology is conceived as a strategic enabler rather than an end in 

itself. 

In turn, models centered on health information systems represent approximately 26% of the total. 

These studies prioritize the analysis of platforms such as HIS, EHR, or integrated hospital 

management systems, with emphasis on data quality, interoperability, and support for clinical 

processes. Although they present significant technical advances, several studies highlight 

limitations associated with system fragmentation and dependence on robust technological 

infrastructures. 

Finally, sociotechnical models, although less frequent (24%), acquire particular conceptual 

relevance. These studies recognize that the effectiveness of ICT largely depends on human factors, 

such as staff training, technological acceptance, organizational culture, and leadership styles. From 

this perspective, failures in the implementation of technologies are not explained solely by 
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technical limitations but also by weaknesses in change management and in the integration 

between organizational actors. 

Table 8. Relationship between ICT management model type and predominant organizational approach 

Model type Main focus 
Predominant 

organizational level 
Expected outcomes 

Strategic ICT 
management 

Strategic alignment and 
governance 

Executive and 
managerial level 

Improved decision-making and 
institutional planning 

Hospital digital 
transformation 

Process and service 
optimization 

Cross-organizational 
level 

Increased efficiency and 
continuity of care 

Health information 
systems 

Clinical and operational 
data management 

Technical-operational 
level 

Improved traceability, 
interoperability, and clinical 

support 
Sociotechnical 

models 
Human and cultural 

factors 
Individual and group 

level 
Greater technological adoption 
and sustainability of change 

From an integrated perspective, the results show that ICT management in hospital environments 

is configured as a multidimensional phenomenon, where technology acts as a catalyst but not as 

the sole determinant of organizational change. The predominance of models oriented toward 

digital transformation reflects a growing concern to respond to complex and dynamic contexts. 

However, the lower presence of sociotechnical approaches suggests that a gap still exists between 

technological development and the management of the human factor. 

Överall, the findings of RQ1 indicate that ICT management models have evolved toward more 

integrated schemes, although challenges remain related to interoperability, organizational 

sustainability, and technological appropriation. These results reinforce the need to design models 

that balance infrastructure, processes, and people, particularly in hospital environments in 

developing countries where structural limitations condition the real impact of digital 

transformation. 

3.5 RQ2: Application of intelligent systems, data analytics, and process mining in hospital 

management 

3.5.1 General analysis of the selected studies 

The analysis corresponding to RQ2 was conducted on a total of 58 scientific articles identified after 

applying the previously defined inclusion criteria. These studies address the application of 

intelligent systems, data analytics, and process mining techniques as mechanisms to support 

decision-making and improve organizational performance in hospital contexts. 

From a temporal perspective, scientific production shows a growing trend starting in 2023, with a 

particularly notable increase between 2024 and 2025, reflecting the sustained interest in 

integrating advanced analytical capabilities into healthcare management systems. This growth is 

closely associated with the consolidation of digital infrastructures, the availability of large volumes 

of clinical and administrative data, and the need to optimize processes in highly demanding 

hospital environments. 

The analyzed studies address decision-making from multiple organizational levels, including 

clinical management, operational planning, resource allocation, and institutional performance 

evaluation. Överall, the findings indicate a transition from descriptive approaches toward 

predictive and prescriptive models, supported by artificial intelligence (AI), advanced analytics, 

and process mining techniques. 
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3.5.2 Classification of technological approaches applied 

Based on the content analysis of the articles, four major technological categories were identified 

according to the predominant approach used to support decision-making in hospital 

environments. Table 9 presents this classification together with its frequency and reference codes. 

Table 9. Classification of technological approaches applied in hospital management 

Technological 
approach 

Functional description Freq (n) Perc (%) Articles (codes) 

Artificial 
intelligence 
(AI)-based 
systems 

Use of predictive 
models, machine 

learning, and intelligent 
systems to support 

clinical and 
administrative decision-

making 

16 27.6 % 

(Alawadhi et al., 2025; Bellini et al., 2025; 
Elbatanouny et al., 2025; Fan et al., 2025; Galety 
et al., 2025; Garcí a, 2025; Hur & Rushakoff, 
2025; Kaczmarek & Wibbeling, 2025; Laverty et 
al., 2025; Li et al., 2025; Ö zdag og lu et al., 2025; 
Pasquadibisceglie et al., 2025; Rahmati et al., 
2025; Scala et al., 2025; Tuan et al., 2025; 
Ydenius et al., 2025) 

Data 
analytics and 
business 
analytics 

Descriptive, diagnostic, 
and predictive analysis 

to support 
organizational decision-

making 

20 34.5 % 

(Albrecht et al., 2024; Alimiri Dehbaghi et al., 
2024; Alves et al., 2024; Angelina et al., 2025; 
Bienefeld et al., 2025; Franceschi et al., 2025; 
Hibi et al., 2024; Johnson et al., 2024; Kra mer et 
al., 2025; Kumar et al., 2025; Kwon et al., 2024; 
Lam et al., 2024; Lin, Hoyt, et al., 2025; Lotfi et 
al., 2025; Miriam Janet et al., 2024; Parrales-
Bravo et al., 2025; Pramesh et al., 2025; Vural et 
al., 2025; Wells & Reilly, 2025; Wu et al., 2025) 

Process 
mining and 
process 
analysis 

Evaluation of clinical 
and administrative 

workflows using event 
log data 

14 24.1 % 

(Albarrak, 2023; Alhakami et al., 2023; Anita 
Christaline et al., 2024; Balzer et al., 2023; 
Chalmeta et al., 2023; Free et al., 2023; Huang et 
al., 2024; Katirai et al., 2023; Kaur & Garg, 2023; 
Maduekwe, 2024; Mi et al., 2023; Parrales-
Bravo et al., 2024; Samaras et al., 2023; W. 
Zhang et al., 2023) 

Hybrid 
approaches 

(AI + 
analytics + 
process 
mining) 

Integration of multiple 
techniques for advanced 

decision support 
8 13.8 % 

(Arnaud et al., 2022; Hadid et al., 2022; Kc et al., 
2022; Vahedi et al., 2022; C. Yu et al., 2022; X. Yu 
et al., 2022; Z. Zhang et al., 2022) 

3.5.3 Descriptive analysis of the identified approaches 

The results show that data analytics represents the predominant approach, accounting for 

approximately 34.5% of the analyzed studies. These studies mainly focus on the analysis of large 

volumes of hospital data to support organizational decision-making, monitor institutional 

performance, and evaluate key performance indicators. 

Secondly, artificial intelligence-based systems appear in approximately 27.6% of the studies, 

standing out for their application in predictive models, recommendation systems, and decision-

support tools in highly complex contexts such as bed management, patient prioritization, and 

healthcare workflow optimization. 

In turn, process mining represents an emerging but highly relevant line of research, accounting for 

approximately 24.1% of the studies. This technique is used to reconstruct and analyze real 

processes from event logs, enabling the identification of bottlenecks, deviations from clinical 



 Garcí a-Angulo 

11                                                                                Rev. Cient. Sist. Inform. 6(1): e888; (Jan-Jun, 2026). e-ISSN: 2709-992X 

protocols, and opportunities for improving hospital care. Its application is particularly valuable in 

environments where processes are complex, non-linear, and highly dependent on human behavior. 

Finally, hybrid approaches, which combine artificial intelligence, advanced analytics, and process 

mining, represent approximately 13.8% of the total. These models stand out for their ability to 

integrate multiple data sources, improve analytical accuracy, and provide advanced decision 

support for both clinical and managerial contexts. 

3.5.4 Relationship between analytical techniques and decision-making levels 

The cross-analysis made it possible to identify a clear correspondence between the type of 

analytical technique employed and the organizational level at which it is applied. Table 10 

summarizes this relationship. 

Table 9. Relationship between analytical techniques and decision-making level 

Type of technique Operational level Tactical level Strategic level 
Artificial intelligence High Medium Low 

Data analytics Medium High Medium 
Process mining High High Low 

Hybrid approaches Medium High High 

The results indicate that AI-based and process mining approaches are primarily used to support 

operational and tactical decisions, such as resource allocation, inefficiency detection, and 

workflow improvement. In contrast, hybrid models demonstrate a greater capacity to support 

strategic decision-making, as they integrate structural, operational, and contextual information. 

3.5.5 Interpretative synthesis of RQ2 

Överall, the results of RQ2 reveal a clear evolution toward the use of intelligent systems as a 

fundamental support for hospital management. The literature shows that the combination of 

artificial intelligence, data analytics, and process mining enables the transition from reactive 

models to predictive and prescriptive approaches, strengthening organizational responsiveness. 

However, relevant limitations are also identified, such as the dependence on data quality, the lack 

of standardization among systems, and the limited integration between operational and strategic 

levels. These challenges restrict the transformative potential of the analyzed technologies, 

particularly in contexts characterized by structural constraints or low levels of digital maturity. 

In this regard, the findings suggest that the real value of intelligent systems does not lie solely in 

technological sophistication but in their integration with organizational processes, human 

capabilities, and appropriate governance frameworks. This perspective reinforces the need for 

comprehensive models capable of transforming data into actionable knowledge and sustainable 

strategic decisions within hospital services. 

3.6 RQ3: Performance metrics and reported outcomes in hospital management based on 
intelligent systems 

3.6.1 General analysis of the performance metrics used 

The analysis corresponding to RQ3 was conducted on a final set of 22 scientific articles, which 

explicitly report performance metrics to evaluate the application of intelligent systems, data 

analytics, and process mining in hospital management. These studies employ a heterogeneous set 
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of quantitative metrics aimed at measuring the effectiveness, accuracy, and reliability of the 

proposed models in both clinical and administrative contexts. 

In general, it is observed that most studies prioritize traditional metrics originating from the field 

of machine learning and predictive analytics, such as accuracy, precision, recall, and AUC, even 

when the models are applied to organizational or process optimization problems. In contrast, 

metrics oriented toward organizational reliability, process stability, or impact on decision-making 

appear less frequently and in a less standardized manner. 

This pattern suggests that performance evaluation in hospital management remains strongly 

influenced by technical approaches, with only partial adoption of metrics specifically related to the 

organizational and managerial domain. 

3.6.2 Frecuencia y distribución de métricas reportadas 

Based on the content analysis of the articles, three main types of performance metrics were 

identified and grouped according to their evaluative function. Table 11 presents the frequency of 

the most commonly reported metrics together with the article codes in which they are used as 

primary indicators. 

Table 10. Frequency of performance metrics reported in the analyzed studies 

Performance 

metric 

Type of 

evaluation 

Freq 

(n) 

Perc 

(%) 
Articles (codes) 

Accuracy 

Överall 

performance 

4 18.2 % 
(Akik et al., 2024; Al-Qerem et al., 2025; Chu, 

2023; Kayumba et al., 2025) 

Prediction 

accuracy 

Effective event 

detection 

Processing time / 

throughput 

Balance of 

accuracy and 

recall 9 40.9 % 

(Alimbetova et al., 2025; Birru et al., 2024; Demir 

& Guzel, 2024; Ismatullah, 2023; Lovemore et al., 

2023; Nabot & Al-Qerem, 2025; Rahmaddian et 

al., 2025; Rifial et al., 2025; Sylqa, 2025) 
Discriminative 

capability 

Örganizational 

indicators (KPI) 

Öperational 

efficiency 
9 40.9 % 

(Balic  et al., 2022; Chu, 2023; Dal Moro et al., 

2024; Gyebo et al., 2022; Jones et al., 2022; 

Laverty et al., 2025; Ningsih & Kurniawan, 2023; 

Scala et al., 2025; Windari et al., 2025) 

Institutional 

performance 

The results show that metrics related to operational efficiency and organizational indicators (KPI) 

constitute the most frequent evaluation approaches, each representing approximately 40.9% of 

the analyzed studies. These metrics mainly focus on evaluating process optimization, reduction of 

operational times, and improvement of institutional performance in hospital environments. In 

contrast, accuracy, used as an indicator of the overall performance of predictive models, appears 

in approximately 18.2% of the studies. 

This pattern indicates that, although machine-learning-based approaches continue to employ 

traditional classification metrics, there is a growing interest in incorporating organizational 

indicators that allow the evaluation of the real impact of analytical technologies on the efficiency 

and quality of hospital services. 
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3.6.3 Critical analysis of metric reliability and limitations 

Despite the favorable quantitative results reported in most studies, the analysis reveals several 

recurrent methodological limitations. First, there is a high heterogeneity in the selection and 

reporting of metrics, which complicates direct comparisons between studies. Second, only a 

limited number of articles report confidence intervals, external validation, or sensitivity 

analyses—key aspects for evaluating the actual reliability of the proposed models. 

Furthermore, most studies evaluate performance in controlled or retrospective environments, 

with limited evidence of prospective validation in real hospital settings. This limitation is 

particularly relevant for models reporting high levels of accuracy but whose transferability to 

complex operational contexts has not been fully demonstrated. 

3.6.4 Interpretative synthesis of RQ3 

Överall, the results of RQ3 show that the evaluation of intelligent systems applied to hospital 

management relies predominantly on traditional technical metrics, with still limited incorporation 

of organizational indicators and decision-impact measures. Although the reported values suggest 

a high potential for these technologies to improve hospital efficiency and effectiveness, a gap 

persists between algorithmic performance and organizational reliability. 

These findings highlight the need to advance toward more comprehensive evaluation frameworks 

that combine technical, organizational, and human-centered metrics. Such frameworks would 

allow the assessment not only of model accuracy but also of their real impact on service quality, 

operational sustainability, and strategic decision-making within healthcare systems. 

CONCLUSIONS 

This systematic review provides an integrative and structured overview of the application of ICT 

management models, intelligent systems, data analytics, and process mining techniques in 

hospital environments, with particular emphasis on their contribution to decision-making and 

organizational performance. Based on the analysis of 76 peer-reviewed scientific articles 

published mainly between 2022 and 2025, the findings reveal a clear evolution from isolated 

technological approaches toward more complex and integrated models that combine digital 

infrastructure, organizational processes, and human capabilities. 

Regarding ICT management models (RQ1), the results show a predominance of approaches 

oriented toward hospital digital transformation and strategic ICT management, followed by 

models centered on health information systems and, to a lesser extent, sociotechnical approaches. 

This distribution indicates that although technology is recognized as a key enabler of hospital 

quality and efficiency, a gap still exists in the systematic integration of human and organizational 

factors within technological management models. The reviewed studies consistently highlight that 

the absence of digital governance, institutional leadership, and change management limits the real 

impact of ICT in hospital services. 

Concerning the application of intelligent systems, data analytics, and process mining (RQ2), the 

evidence shows a sustained increase in the use of artificial intelligence and advanced analytics 

techniques to support operational and tactical decision-making, such as resource allocation, 

optimization of clinical workflows, and monitoring of institutional performance. Process mining 

emerges as a particularly relevant line of research for analyzing real processes, enabling the 



 Garcí a-Angulo 

14                                                                                Rev. Cient. Sist. Inform. 6(1): e888; (Jan-Jun, 2026). e-ISSN: 2709-992X 

identification of bottlenecks, deviations, and opportunities for improvement based on event logs. 

However, hybrid approaches combining AI, analytics, and process mining—although less 

frequent—stand out for their greater capacity to support strategic decisions and provide a holistic 

view of hospital operations. 

Regarding the performance metrics used (RQ3), the review reveals a strong dependence on 

traditional technical indicators such as accuracy, precision, recall, and AUC, even when models are 

applied to organizational management problems. Although the reported values are generally high, 

recurring methodological limitations were identified, including heterogeneity in metric reporting, 

limited external validation, and insufficient incorporation of organizational indicators related to 

decision-making impact. This suggests that algorithmic performance alone does not guarantee the 

reliability or sustainability of solutions implemented in real hospital environments. 

Överall, this review demonstrates that the value of ICT and intelligent systems in hospital 

management does not lie solely in technological sophistication but in their coherent integration 

with organizational processes, governance structures, and human capabilities. To the best of our 

knowledge, this study represents one of the first systematic reviews that jointly analyzes ICT 

management models, analytical techniques, and reported performance metrics, offering a 

transversal perspective that contributes to a deeper understanding of current practices, their 

limitations, and the remaining challenges. 

Finally, the findings suggest the need to advance toward more comprehensive and contextualized 

ICT management models, particularly in healthcare systems of developing countries, where 

structural and organizational constraints strongly influence the impact of digital transformation. 

Likewise, future research should promote more robust evaluation frameworks that combine 

technical, organizational, and human-centered metrics to ensure that intelligent systems 

effectively contribute to improving the quality, efficiency, and sustainability of hospital services. 
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