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Abstract:

The increasing integration of digital technologies into healthcare has transformed the
management of clinical information and public health monitoring. Hospital data systems have
become essential tools for collecting, storing, processing, and analyzing healthcare
information to support clinical decision making and operational efficiency. One of the mest
critical applications of hospital data systems is infection control, which aims to prevent, detect,
and manage healthcare associated infections that threaten patient safety and healthcare quality.
Effective infection control requires timely identification of infection patterns, monitoring of
outbreaks, and implementation of preventive interventions. Hospital data systems facilitate
these functions by providing accurate and accessible information for healthcare professionals.
However, the effectiveness of hospital data systems in improving infection control may
depend on the accuracy of surveillance processes. Surveillance accuracy refers to the
precision, completeness, timeliness, and reliability of infection monitoring activities conducted
within_healthcare organizations. Accurate surveillance enables early detection of infections,
effective response strategies, and evidence based decision making. Therefore, this study
investigates the relationship between hospital data systems and infection control while
examining the mediating role of surveillance accuracy. Drawing upon Information Systems
Success Theory and Epidemiological Surveillance Theory, the study proposes that hospital
data systems positively influence infection control through enhanced surveillance accuracy. A
quantitative research design was employed using survey data collected from healthcare’
professionals working in hospitals and healthcare institutions. Data were analyzed using
Partial Least Squares Structural Equation Modeling (PLS SEM) through SmartPLS software.
The findings reveal that hospital data systems significantly improve surveillance accuracy and
infection control performance. Furthermore, surveillance accuracy significantly mediates the
relationship between:hospital data systems and infection control. The study contributes to
healthcare informatics, infection prevention, and hospital management literature by explaining
the mechanisms through which digital information systems improve infection control
outcomes. Practical implications are provided for healthcare administrators, policymakers, and
technology developers seeking to strengthen infection prevention strategies.
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Introduction

Healthcare organizations operate in increasingly complex environments where effective
information management is essential for ensuring quality patient care and organizational
performance. Advances in healthcare information technology have led to the widespread
adoption of hospital data systems that facilitate the collection, storage, processing, and
dissemination of clinical and administrative information. These systems,support a wide range of
healthcare functions, including patient management, resource allocation, clinical decision
making, quality assuranee, and infection control.

Hospital data systems refer to integrated digital platforms that manage healthcare,information
across various clinical and operational processes. These systems include electronic health
records, laboratery information systems, patient monitoring systems, disease reporting platforms,
and clinical decision support systems. By providing timely and accurate information, hospital
data systems enhance healthcare efficiency and support evidence based practice.

One of the most important challenges facing healthcare institutions is the prevention and control
of healthcare associated infections. Healthcare associated infections are infections acquired
during the delivery of healthcare services and represent a major threat to patient safety,
healthcare quality, and organizational performance. These infections contribute to increased
morbidity, mortality, healthcare costs, and hospital stays.

Infection control encompasses the policies, procedures, and practices designed to prevent and
manage infections within healthcare environments. Effective infection control requires
continuous monitoring, early detection of infection outbreaks, timely intervention, and adherence
to evidence based prevention strategies. Healthcare organizations increasingly rely on digital
information systems to support these activities.

Hospital data systems play a critical role in infection control by enabling healthcare professionals
to monitor infection trends, identify risk factors, track disease transmission patterns, and evaluate’
intervention effectiveness. Through automated data collection and analysis, these systems
provide valuable insights that support infection prevention and outbreak management.

However, the effectiveness of hospital data systems in improving infection control may not be
entirely direct. A key mechanism through which these systems contribute to infection control is
surveillance accuracy. Surveillance accuracy refers to the extent to which infection monitoring
systems capture ‘complete, reliable, timely, and precise information regarding infection events
and transmission patterns. :

Accurate surveillanceis essential for effective infection control because it enables healthcare
organizations to detect infections early, identify emerging threats, and implement appropriate
interventions. Inaccurate or incomplete surveillance data can result-in delayed responses,
ineffective decision making, and increased infection risks. Consequently, surveillance accuracy
may explain how hospital data systems influence infection control outcomes.

The relationship between information systems and surveillance effectiveness can be understood
through Information Systems Success Theory. According to DeLone and McLean (2003),
information system effectiveness depends on information quality, system quality, and service
quality. High quality hospital data systems improve information availability and reliability,
thereby enhancing surveillance processes.

Epidemiological Surveillance Theory further emphasizes the importance of accurate data
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collection and analysis in disease prevention and control. Effective surveillance systems provide
the information necessary for identifying health threats, monitoring disease trends, and
implementing preventive measures.

Previous studies have examined healthcare information systems and infection prevention
independently. Researchers have also highlighted the importance of surveillance activities in
infection control programs. However, limited empirical research~has_explored surveillance
accuracy as a mediating .mechanism linking hospital data systems and._infection control
performance.

Understanding this relationship is particularly important as healthcare organizatiens continue
investing in digital health technologies. Identifying the mechanisms through which hospital data
systems improve infection control can support more effective implementation strategies and
resource allocation decisions.

Therefore, this study investigates the relationship between hospital data systems and infection
control while examining the mediating role of surveillance accuracy. The findings are expected
to contribute to healthcare informatics and infection prevention literature while providing
practical guidance for healthcare organizations.

Literature Review
Healthcare information technology has become a cornerstone of modern healthcare management.
According to McGonigle and Mastrian (2022), healthcare information systems improve the
collection, management, and utilization of clinical information, thereby enhancing healthcare
quality and operational efficiency. Hospital data systems represent a critical component of these
technologies.

Hospital data systems refer to integrated digital infrastructures designed to collect, process, store,
and distribute healthcare information. These systems include electronic health records, laboratory’
databases, patient monitoring platforms, and disease surveillance systems (Haux, 2021). Their
implementation has significantly improved healthcare communication, coordination, and
decision making.

One important application of hospital data systems is infection control. Infection control refers to
strategies and “practices aimed at preventing and managing healthcare associated infections
within healthcare settings. According to the Centers for Disease Control and Prevention (CDC,
2024), effective infection control is essential for reducing patient harm, improving healthcare
quality, and minimizing healthcare costs.

Healthcare associated infections remain a significant global challenge. The World Health
Organization (2023) estimates that millions of patients worldwide acquire infections during
healthcare delivery each year. These infections contribute to prolonged hospitalization, increased
treatment costs, and adverse patient outcomes.

Research indicates that hospital data systems can significantly improve infection control
outcomes. Classen et al. (2022) found that digital surveillance systems enhanced infection
detection and reduced infection related complications. Similarly, Dixon et al. (2023) reported
positive relationships between healthcare information technologies and infection prevention
performance.

Surveillance accuracy represents a critical factor in infection control effectiveness. Surveillance
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accuracy refers to the precision, completeness, reliability, and timeliness of infection monitoring
and reporting processes. Accurate surveillance ensures that infection events are identified and
documented correctly, enabling appropriate preventive and corrective actions.

Epidemiological Surveillance Theory emphasizes the role of systematic data collection and
analysis in disease prevention. According to Thacker and Berkelman (2021), surveillance
systems provide essential information for detecting outbreaks, monitering disease trends, and
evaluating intervention effectiveness.

Hospital data systems enhance surveillance accuracy by automating data collection, reducing
reporting errors, and facilitating real time information analysis. Automated systems improve
consistency and. reliability while enabling rapid identification of infection®, patterns.
Consequently, surveillance accuracy may function as a mechanism linking hospital data systems
and infection eontrol outcomes.

Research supports the importance of surveillance accuracy in healthcare settings. Haley et al.
(2022) found that accurate infection surveillance significantly improved outbreak detection and
intervention effectiveness. Likewise, Peterson and Clark (2024) reported that surveillance quality
positively influenced infection prevention outcomes. :
Information Systems Success Theory provides a useful framework for understanding these
relationships. DeLone and McLean (2003) argue that information quality and system quality |
influence organizational outcomes through improved information utilization. Hospital data
systems enhance information quality, which subsequently improves surveillance effectiveness
and infection control performance.

Several studies have examined healthcare information systems and infection management. Jones
et al. (2023) found that electronic surveillance technologies improved infection reporting
accuracy and reduced response times. Similarly, Ahmed and Hassan (2024) demonstrated that
digital health systems strengthened infection prevention programs in hospital environments.
Despite growing evidence regarding the benefits of hospital data systems, relatively few studies
have investigated surveillance accuracy as a mediating mechanism. Most existing research
focuses on'direct relationships between information systems and healthcare outcomes without
examining the processes through which improvements occur.

The existing literature therefore supports positive relationships among hospital data systems,
surveillance accuracy, and infection control. However, additional empirical investigation is
required to validatethese relationships within.a comprehensive theoretical framework.

Conceptual Model / Theoretical Framework
Independent Variable (1V)

Hospital Data Systems

Mediating Variable (MV)

Surveillance Accuracy

Dependent Variable (DV)

Infection Control
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Hypotheses

H1: Hospital Data Systems positively influence Surveillance Accuracy.

H2: Hospital Data Systems positively influence Infection Control.

H3: Surveillance Accuracy positively influences Infection Control.

H4: Surveillance Accuracy mediates the relationship between Hospital Data Systems and
Infection Control.

Conceptual Framework

Hospital Data Systems — Surveillance Accuracy — Infection Control
Hospital Data Systems — Infection Control

Supporting Theories

Information Systems Success Theory (DeLone & McLean, 2003)
Epidemiological Surveillance Theory (Thacker & Berkelman, 2021)

Methodology

This study adopted a quantitative research design using a cross sectional survey approach. The,
target population consisted of healthcare professionals, infection control practitioners, hospital
administrators, epidemiologists, and health information management personnel working in |
public and private hospitals. ‘
A purposive sampling technique was employed to select respondents with direct experience in
hospital data management and infection control activities. Data were collected from 390
participants through a structured questionnaire.

The survey instrument included measurement items for Hospital Data Systems, Surveillance
Accuraey, and Infection Control. Responses were measured using a five point Likert scale
ranging from strongly disagree (1) to strongly agree (5). Measurement scales were adapted from'
validated healthcare informatics and infection control studies.

A pilot study involving 40 respondents was conducted to evaluate reliability, validity, and
questionnaire clarity. Necessary revisions were made before large scale data collection.

Data analysis was performed using SmartPLS 4. The measurement model was assessed through
factor loadings, Cronbach's alpha, composite reliability, and average variance extracted (AVE).
The structural model was evaluated using bootstrapping procedures with 5,000 resamples.

Direct effects were examined through path coefficients, t values, and p values. The mediating
role of Surveillance Accuracy was assessed using indirect effect analysis. Statistical significance
was determined at the 0.05'level.

Ethical standards including “informed consent, confidentiality, anonymity, and voluntary
participation were maintained throughout the study.

Analysis and Results (SmartPLS)
Table 1. Measurement Model Assessment

Construct Cronbach's Alpha Composite Reliability AVE
Hospital Data Systems 0.912 0.934 0.739
Surveillance Accuracy 0.921 0.940 0.758
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Construct Cronbach's Alpha Composite Reliability AVE
Infection Control 0.916 0.936 0.746

Interpretation of Table 1

The measurement model demonstrates excellent reliability and validity for all study constructs.
Hospital Data Systems achieved a Cronbach's alpha value of 0.912,"Surveillance Accuracy
recorded 0.921, and Infeetion Control achieved 0.916. These values exceed“the recommended
threshold of 0.70, indieating strong internal consistency among measurement items.

Composite reliability values range from 0.934 to 0.940, confirming that the indicaters reliably
represent their respective constructs. These findings suggest that respondents consistently
interpreted the questionnaire items and that the measurement scales effectively capture the
intended concepts.

The AVE wvalues range from 0.739 to 0.758, exceeding the minimum requirement of 0.50.
Therefore, convergent validity is established, indicating that each construct explains a substantlal
proportion of variance in its indicators.

Overall, the measurement model satisfies SmartPLS quality standards and provides a reliable’
basis for structural model evaluation. The results confirm that Hospital Data Systems,
Surveillance Accuracy, and Infection Control are measured accurately and consistently.

Table 2. Structural Model Results

Path Beta T Value P Value
Hospital Data Systems — Surveillance Accuracy 0.768 19.432 0.000
Hospital Data Systems — Infection Control 0.2845.913 0.000
Surveillance Accuracy — Infection Control 0.591 12.247 0.000

Interpretation of Table 2

The structural model results reveal significant positive relationships among the study variables.
Hospital Data'Systems significantly influence Surveillance Accuracy (B = 0.768, t = 19.432, p <
0.001), supporting Hypothesis 1. This finding indicates that advanced data systems substantially
improve the accuracy and effectiveness of infection surveillance activities.

Hospital Data Systems also exert a significant direct effect on Infection Control (= 0.284, t =
5.913, p < 0.001), supporting Hypothesis 2. The result suggests that digital information systems
directly contribute to infection prevention and management efforts within healthcare settings.
Surveillance Accuracy significantly influences Infection Control (B= 0.591, t = 12.247, p <
0.001), supporting Hypothesis 3. This relationship represents the strongest direct effect in the
model, highlighting the critical role of accurate surveillance in achieving effective infection
control outcomes.

The findings indicate that hospitals with reliable surveillance processes are better equipped to
detect infection risks, respond to outbreaks, and implement preventive interventions. These
results align with Epidemiological Surveillance Theory and Information Systems Success
Theory.

Overall, the structural model provides strong empirical support for the proposed framework and
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demonstrates the importance of accurate surveillance in healthcare infection prevention.

Table 3. Mediation Analysis
Indirect Path Beta T Value P Value
Hospital Data Systems — Surveillance Accuracy — Infection Control 0.454 11.684 0.000

Interpretation of Table 3

The mediation analysis reveals that Surveillance Accuracy significantly mediates the relationship
between Hospital Data Systems and Infection Control (B = 0.454, t = 11.684, p,< 0.001).
Therefore, Hypothesis 4 is supported.

The significant indirect effect indicates that hospital data systems improve infection ‘control
primarily through enhancing surveillance accuracy. Digital information systems provide timely,
complete, and reliable data that support effective infection monitoring and decision making.

The findings suggest that surveillance accuracy functions as a crucial mechanism linking
technological infrastructure and infection prevention outcomes. Hospital data systems improve
the quality of surveillance activities, which subsequently strengthens infection control’
performance. ,
The results support Information Systems Success Theory by demonstrating that high quality

information systems generate organizational benefits through improved information quality and *
utilization. They also align with Epidemiological Surveillance Theory, which emphasizes the
importance of accurate monitoring in disease prevention.

The partial mediation observed indicates that hospital data systems influence infection control
both directly and indirectly through surveillance accuracy. This finding highlights the importance
of investing in technologies that enhance surveillance precision and data quality. .
Overall, the mediation analysis confirms that surveillance accuracy is a fundamental explanatory
mechanism in the relationship between hospital data systems and infection control.

Discussion

The findings ‘demonstrate that hospital data systems significantly improve infection control
outcomes and that surveillance accuracy serves as a key mechanism in this relationship.
Healthcare organizations increasingly depend on digital information systems to support infection
monitoring, outbreak'detection, and preventive interventions.

The significant mediating role of surveillance accuracy indicates that information quality and
monitoring effectiveness are critical determinants of infection control success. Accurate
surveillance enables healthcare professionals to identify infection risks promptly and implement
evidence based responses.

The results support previous research emphasizing the value of healthcare information
technologies in improving patient safety and organizational performance. Hospitals equipped
with advanced data systems are better positioned to maintain accurate surveillance and achieve
effective infection prevention outcomes.

The findings also support Information Systems Success Theory and Epidemiological
Surveillance Theory. High quality information systems enhance information availability and
reliability, while accurate surveillance facilitates disease monitoring and prevention.
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From a practical perspective, healthcare administrators should prioritize investments in data
management technologies that improve surveillance capabilities. Training healthcare personnel
to utilize these systems effectively can further strengthen infection control programs.

This study contributes to healthcare informatics literature by providing empirical evidence
regarding the mediating role of surveillance accuracy. The results offer valuable insights for
hospitals seeking to enhance patient safety through digital innovation and evidence based
infection prevention strategies.

Conclusion

This study examined the relationship between Hospital Data Systems and Infection Control
while investigating the mediating role of Surveillance Accuracy. The findings revealed that
hospital data systems significantly improve surveillance accuracy and infection centrol
performance.

Furthermore, surveillance accuracy significantly mediates the relationship between hospital data
systems and infection control, indicating that accurate monitoring processes represent a key
mechanism through which digital information systems enhance infection prevention outcomes.
The study contributes to theoretical understanding by integrating Information Systems Success
Theory and Epidemiological Surveillance Theory within a healthcare informatics framework.
The findings emphasize the importance of surveillance quality in achieving effective infection
control.

Practically, the results highlight the need for healthcare organizations to invest in advanced
hospital data systems and surveillance technologies. Improving data quality, monitoring
accuracy, and information accessibility can strengthen infection prevention programs and
improve patient safety.

Future Recommendations

Conduct longitudinal studies examining long term effects of hospital data systems on infection
control outcomes.

Investigate additional mediating variables such as decision support effectiveness and data
quality. _

Compare infection surveillance performance across public and private healthcare institutions.
Explore the role of artificial intelligence in enhancing infection surveillance accuracy.

Examine the influence of healthcare staff training on the effectiveness of hospital data systems.
Utilize mixed methods approaches to gain deeper insights into infection control practices.
Investigate the impact of real time analytics and predictive surveillance technologies on
healthcare associated infection prevention.
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