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ABSTRACT

	Healthcare Information Systems (HIS) have become essential digital infrastructures for managing clinical, administrative, and public health data in modern healthcare environments. In Sri Lanka’s public healthcare sector, several HIS initiatives—including the Hospital Health Information Management System (HHIMS), District Health Information Software 2 (DHIS2), and the Electronic Indoor Morbidity and Mortality Return (eIMMR)—have been implemented to support health service delivery and national health reporting. While these systems have improved data availability and reporting efficiency, persistent challenges related to system fragmentation, limited interoperability, and organizational constraints continue to affect their overall effectiveness.
This study presents a narrative review of public healthcare information systems implemented in Sri Lanka from an information system and applied computing perspective. Peer-reviewed journal articles, conference proceedings, and official government reports published between 2010 and 2025 were reviewed to examine system objectives, implementation outcomes, technological characteristics, and reported limitations. The review synthesizes evidence across hospital-, district-, and national-level HIS platforms.
Findings indicate that existing HIS implementations have contributed to improved administrative efficiency, data quality, and support for public health policy development. However, limitations related to data governance, system integration, user capacity, and infrastructural disparities remain significant barriers to realizing their full potential. Based on the reviewed literature, future research directions are identified in interoperable system architectures, health data analytics, governance frameworks, and user-centered system design. This review provides an integrated overview of Sri Lanka’s public healthcare HIS landscape and offers insights relevant to other developing-country contexts.
The results emphasize crucial needs for scalable analytics-driven decision support in public healthcare, standardized data models, and interoperable system designs from the standpoint of applied computing.
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1. INTRODUCTION

Modern healthcare delivery depends on health information systems (HIS), which enable the systematic collection, processing, storage, and analysis of health-related data to support clinical, administrative, and strategic decision-making. From an information system and applied computing standpoint, HIS integrate databases, software applications, communication networks, and analytical tools to enhance efficiency, data quality, and evidence-based decision-making in healthcare settings (Heeks, 2006; Agarwal et al., 2010; Luna et al., 2014).
1.1 Healthcare Challenges in Developing Country Contexts
Public healthcare systems in developing countries must contend with issues including scarce resources, large patient volumes, and unequal infrastructure distribution. The ongoing reliance on paper-based systems, disjointed data management procedures, and restricted access to timely and accurate health information all exacerbate these problems. This limits the efficacy of public health interventions since healthcare decision-making in many low- and middle-income nations is still reactive rather than proactive (Senthilrajah & Ahangama, 2025).
By enhancing data accessibility, standardizing reporting procedures, and assisting with surveillance and monitoring tasks, HIS have been acknowledged as crucial instruments for bolstering health systems in these situations (Senthilrajah & Ahangama, 2024). The World Health Organization (WHO) and other international organizations have highlighted how digital health solutions may improve service delivery, increase accountability, and advance the goal of universal health care. However, technology limits, human capacity restrictions, and inadequate governance structures frequently make it difficult to successfully deploy HIS in underdeveloped nations, necessitating context-specific research and implementation solutions (World Health Organization, 2021; World Bank Group, 2016; Sahay et al., 2018).

1.2 Overview of Sri Lanka’s Public Healthcare System
Sri Lanka stands out among developing countries due to its robust public healthcare system and positive health indices attained with comparatively little funding. The public healthcare system, which is mostly supported by taxes, offers free services at the point of delivery for curative, rehabilitative, and preventive treatment. As they provide the majority of inpatient care, public healthcare facilities are essential to the country's health outcomes (Thekkur et al., 2022).
The Ministry of Health is consists of extensive network of healthcare institutions such as teaching hospitals, provincial general hospitals, base hospitals, divisional hospitals, and primary medical care units. Furthermore, the public health system has well-established preventive healthcare programs that concentrate on disease surveillance, immunization, and maternity and child health. Notwithstanding these advantages, Sri Lanka's healthcare system is confronted with an aging population, a rise in non-communicable disease prevalence, rising healthcare expenses, and an unequal distribution of resources between rural and urban areas (Jeyakodi, 2015).
The need for efficient information management systems that may assist with planning, monitoring, and policy-making has grown as a result of these difficulties. Accurate health data are essential for monitoring illness trends, allocating resources optimally, and guaranteeing continuity of service at all levels of the healthcare system.


1.3 Evolution of Health Information Systems in Sri Lanka
In the past, manual reporting methods and paper-based records were the mainstays of Sri Lankan hospital information management. These systems were frequently characterized by delays, inconsistent data, and limited analytical capabilities, even if they handled basic administrative and reporting activities. The Ministry of Health launched a number of digital health initiatives to modernize health information management after realizing these constraints (Wijayarathne et al., 2022).
The advent of hospital-level information systems, such the Hospital Health Information Management System (HHIMS), which aims to digitize patient registration, admissions, clinical documentation, and administrative procedures within public hospitals, was one of the noteworthy advances. Adoption of platforms like the District Health Information Software 2 (DHIS2) at the national level made it possible for districts to collect and aggregate health data in a consistent manner, supporting national health reporting and monitoring.
To improve disease surveillance and mortality reporting, specific systems like the Electronic Indoor Morbidity and Mortality Return (eIMMR) were implemented concurrently. When taken as a whole, these technologies mark a substantial advancement in the digitization of Sri Lanka's public health information infrastructure. However, their development has mostly been project-based and fragmented, creating a diverse HIS environment.



1.4 Current State and Limitations of HIS Implementation
The present HIS environment in Sri Lanka has a number of drawbacks, notwithstanding quantifiable gains in data accessibility and reporting effectiveness. Data interchange across institutional and administrative boundaries is hampered by the fact that many systems function as stand-alone solutions with poor compatibility. System dependability and real-time data entry are still impacted by infrastructure differences, especially in rural healthcare facilities. Additionally, the consistency and quality of data collected across institutions are impacted by differences in user ability, training, and system acceptance.
These difficulties demonstrate the necessity of interconnected architectures, consistent data models, and strong governance frameworks from the standpoint of information systems. Although previous studies have assessed specific HIS projects, there are still few thorough evaluations that combine results from several systems and administrative levels.

1.5 Research Gap and Study Motivation
The material that is now available is dispersed and frequently system-specific, despite the fact that a number of studies have looked at particular HIS installations in Sri Lanka. Consolidated assessments that assess public healthcare information systems from an applied computing and information systems perspective are conspicuously lacking. Specifically, there hasn't been much focus on combining data on system architectures, interoperability difficulties, organizational aspects, and governance concerns into a unified analytical framework.
Furthermore, the quick development of digital health technologies, such as data analytics, interoperability standards, and user-centered design methodologies, calls for updated studies that pinpoint prospective research avenues in line with modern computing paradigms. In order to inform academics, system designers, and policymakers interested in the development of digital health, it is imperative that these gaps be filled.

1.6 Objectives and Contribution of This Review
This study offers a narrative overview of public healthcare information systems put in place in Sri Lanka to fill in these deficiencies. The review's objectives are to: (i) assess the development and current status of HIS at the hospital, district, and national levels; (ii) summarize the advantages and disadvantages of current systems that have been reported; and (iii) suggest future research avenues related to data analytics, interoperable system design, user engagement, and governance frameworks.
This review adds to the literature by offering an integrated overview of Sri Lanka's public healthcare HIS landscape, highlighting opportunities for applied computing research that can support sustainable digital health initiatives, and providing insights applicable to other developing-country contexts.

2. Review methodology
A narrative review methodology was adopted for this study. Peer-reviewed journal articles, conference proceedings, and official government reports published between 2010 and 2025 were considered. Literature was sourced from databases including PubMed, IEEE Xplore, SpringerLink, and Sri Lankan academic journals.
Studies focusing on the design, implementation, evaluation, or use of public healthcare information systems in Sri Lanka were included. Articles were screened based on relevance, methodological rigor, and contribution to technical, organizational, or policy-related understanding of HIS. A thematic analysis was conducted to synthesize findings related to system functionalities, benefits, challenges, and research gaps.
2.1 Literature Search Strategy
Between January and March 2025, a systematic literature search was carried out to find pertinent articles about Sri Lankan healthcare information systems. To guarantee thorough coverage of both computing- and health-focused literature, several electronic databases were searched. PubMed, IEEE Xplore, SpringerLink, ScienceDirect, and Google Scholar were among them. In order to gather context-specific evidence, local academic journals, government publications from Sri Lanka's Ministry of Health, and international organizations like the World Health Organization (WHO) were also examined.
Boolean operators and keyword combinations were used to create search queries. "Health Information Systems," "Hospital Information Systems," "Digital Health," "Public Healthcare," and "Sri Lanka" were among the key search terms. To improve the findings, these were joined using operators like AND and OR. "Health Information Systems AND Sri Lanka," "Public healthcare digital systems Sri Lanka," and "Hospital information management system Sri Lanka" were a few examples of search terms. In order to find more pertinent studies, the reference lists of the chosen publications were additionally manually examined.

2.2 Inclusion and Exclusion Criteria
Exact inclusion and exclusion criteria were used to guarantee the quality and applicability of the chosen literature. Studies focusing on public-sector HIS in Sri Lanka, addressing design, implementation, evaluation, adoption, or impact, and published in English between 2010 and 2025 were included. Studies limited to private healthcare, non-health sectors, or lacking methodological rigor were excluded.

2.3 Quality Assessment and Data Extraction
A qualitative quality assessment was carried out for the included studies in order to improve the review's rigor. Each study was assessed according to standards such methodological soundness, relevance to HIS implementation, clarity of research objectives, and contribution to organizational, technical, or policy-related insights. During synthesis, studies that offered detailed explanations of the system design, implementation environment, or evaluation results were prioritized.
Key information from each chosen study was extracted using a consistent method. Publication year, system type, implementation level (hospital, district, or nationwide), study objectives, reported benefits, recognized difficulties, and recommended future paths were among the extracted data. Thematic comparison and synthesis between studies were made easier by this methodical extraction.

2.4 Data Synthesis and Analysis
The results from the chosen literature were combined using a thematic analysis approach. Recurring themes about advantages, difficulties, and research gaps were found once studies were categorized by administrative level and system type. Applied computing-related concerns such system interoperability, data management, user engagement, and governance frameworks received special attention.
Benefits of HIS deployment, obstacles and constraints, and future study topics were among the subject parts that comprised the synthesis findings. This method made it possible to find patterns and cross-cutting problems that go beyond individual system assessments.

2.5 Methodological Limitations
It is important to recognize a few of the accepted methodology's shortcomings. First, selection bias may be introduced because this study does not adhere to the rigorous protocol of a systematic review because it is a narrative review. Second, pertinent studies written in regional languages might have been overlooked due to the dependence on English-language publications. Third, the capacity to conduct quantitative comparisons was hampered by differences in study designs and assessment measures throughout the evaluated literature.
Despite these limitations, the narrative review method offers a thorough and contextualized understanding of Sri Lanka's public healthcare information systems. Future applied computing research and policy development can benefit from the methodology's ability to synthesize a variety of evidence and identify research needs. However, narrative reviews are well suited for synthesizing heterogeneous technical, organizational, and policy-oriented evidence in emerging digital health contexts.

3. Overview of Public Healthcare Information Systems in Sri LANKA
Several Health Information Systems (HIS) that function at the hospital, district, and national levels are used in Sri Lanka's public healthcare system. Over time, these systems have been gradually implemented to meet various clinical, administrative, and public health reporting needs. The main HIS systems now in use in the public healthcare industry are thoroughly described in this part, with an emphasis on their technical features, implementation schedules, and system-specific difficulties (Rajapakse and De Silva, 2020).

Table 1.	Summary Comparison of Major Public Healthcare Information Systems in Sri Lanka

	System
	Primary Scope
	Key Functionalities
	Reported Benefits
	Major Challenges

	HHIMS
	Hospital-level clinical and administrative management
	Patient registration, OPD/IPD records, laboratory, pharmacy, reporting
	Reduced paperwork, improved data accuracy, better patient flow
	Limited interoperability, infrastructure gaps, user resistance

	DHIS2
	National and regional health data reporting
	Aggregate data collection, dashboards, disease surveillance, MCH monitoring
	Timely reporting, improved data availability, evidence-based planning
	Data quality variations, training needs, customization complexity

	eIMMR
	National morbidity and mortality reporting
	Electronic disease coding, hospital-to-central reporting
	Improved completeness and consistency of national statistics
	Dependence on accurate data entry, integration limitations

	Other HIS (Clinic, Lab, HR)
	Specialized functional areas
	Clinic management, laboratory information, HR management
	Task-specific efficiency gains
	Fragmentation, lack of standardization



3.1 Hospital Health Information Management Systems (HHIMS)
In order to handle patient registration, clinical documentation, laboratory services, pharmacy operations, and reporting, HHIMS has been installed in a number of government hospitals. Research shows decreased paperwork, increased patient flow, and improved data accuracy. Infrastructure and integration constraints still exist, though (Kariyawasam et al., 2011; Rajapakse and De Silva, 2020).

3.2 District Health Information Software 2 (DHIS2)
In Sri Lanka, DHIS2 serves as the main platform for disease surveillance, maternal and child health monitoring, and aggregate health data reporting. Customizations have made it possible for public health to be used more widely, and research indicates that data accessibility and timeliness have increased (Manoj et al., 2013; Godage et al., 2025).

3.3 Electronic Indoor Morbidity and Mortality Return (eIMMR)
By digitizing morbidity and mortality reporting from hospitals to national authorities, the eIMMR system enhances the accuracy and uniformity of health data. However, precise data entry and minimal connection with other HIS platforms are critical to its efficacy (Kariyawasam et al., 2011; Rajapakse and De Silva, 2020).

4. BENEFITS OF HIS IMPLEMENTATION

The implementation of Health Information Systems (HIS) in Sri Lanka’s public healthcare sector has generated substantial benefits across administrative efficiency to include clinical quality improvement, public health management, education, and research.
These benefits result from the digitization of health data, workflow automation, and improved information accessibility at all organizational levels. The main advantages of HIS implementation are covered in this part, along with the methods by which these advantages are provided.

4.1 Operational Benefits
Hospital-level systems such as HHIMS have improved administrative efficiency and reduced reliance on manual record-keeping. Key operational benefits include streamlined patient registration processes, reduced duplication of records, improved coordination among hospital departments, and automation of routine administrative tasks, enabling healthcare staff to focus more effectively on clinical care. Faster patient record retrieval is made possible by systems like HHIMS, which save wait times and enhance patient flow in hospitals.
Technically speaking, accuracy and consistency are enhanced by automated data validation and standardized data entry formats. Hospital administrators may now quickly monitor service consumption, bed occupancy, and resource allocation thanks to the computerized generation of routine administrative reports that formerly needed manual compilation. Healthcare workers can concentrate more on their clinical duties thanks to these efficiencies, which also lessen the clerical effort (Heeks, 2006; Agarwal et al., 2010).

4.2 Informational Benefits
National- and district-level platforms such as DHIS2 and eIMMR have enhanced health data collection, reporting, and analysis. Digital data entry has improved data completeness and accuracy while reducing transcription errors associated with paper-based systems. Timely access to aggregated data supports disease surveillance, maternal and child health monitoring, and evidence-based planning through dashboards and visualization tools.
Consistent documentation procedures across departments are supported by standardized clinical data input systems. Furthermore, role-based access controls and simple audit trails improve data security and accountability. The availability of structured digital data lays the groundwork for future improvements in evidence-based clinical care, even though advanced clinical decision support is still scarce in present deployments (Dehury and Chatterjee, 2019; Sahay et al., 2018).

4.3 Public Health Planning and Surveillance Benefits
HIS systems like DHIS2 and eIMMR are essential for bolstering public health surveillance at the district and national levels. Timely monitoring of illness trends, service coverage, and health outcomes is made possible by the aggregated health data gathered by these systems. Health administrators and politicians can make evidence-based decisions with the use of dashboards and visualization tools.
Early detection of public health threats and resource deficiencies is made easier by the capacity to produce periodic health indicators. For instance, service use indicators aid in the development of maternal and child health programs, and disease surveillance data can guide focused actions during outbreaks. National HIS platforms incorporate centralized data aggregation techniques and defined reporting frameworks to achieve these advantages (Manoj et al., 2013; Sahay et al., 2018; OECD, 2019).

4.4 Educational Benefits
Students and healthcare professionals can gain greatly from HIS implementation in terms of education. Digital systems produce organized data environments that facilitate training in clinical documentation standards, data literacy, and health informatics. By being exposed to digital processes, medical officers, nurses, and allied health workers become more adept at utilizing information technologies in clinical settings.
HIS-generated data can be used by academic institutions connected to public hospitals for clinical audits and case-based learning. Healthcare students who are exposed to real-world digital health systems are better equipped to operate in technology-enabled practice settings and contribute to the creation of a workforce that is proficient in digital health. Instead of using distinct instructional platforms, these educational benefits are provided through regular system use and on-the-job training (Ferrari, 2015; Agarwal et al., 2010).

4.5 Research and Knowledge Generation Benefits
The potential for study in the public healthcare industry is greatly increased by the digitization of healthcare data through HIS. Clinical, epidemiological, and health systems research can benefit greatly from the structured and longitudinal data collected by hospital and national systems. Using aggregated and anonymized records, researchers can examine patterns in treatment outcomes, service consumption, and disease prevalence (Kariyawasam et al., 2011; Luna et al., 2014).
Access to HIS-generated data facilitates evidence-based policy analysis, institutional audits, and postgraduate study in Sri Lanka. Even if there are still issues with data accessibility and interoperability, current technologies currently make it possible to conduct descriptive and retrospective investigations that were previously challenging because of disjointed paper records. Better data accessibility, standardization, and centralized storage methods result in these research advantages. 


5. CHALLENGES AND LIMITATIONS

Despite these multidimensional benefits, the effectiveness of HIS implementation is constrained by several persistent challenges that limit scalability, sustainability, and system integration. These challenges span technical, infrastructural, human, and governance dimensions, reflecting the complexity of implementing national-scale HIS in resource-constrained environments. The main obstacles and restrictions related to HIS implementation in Sri Lankan public healthcare are critically examined in this section.

5.1 Technical Constraints
A major technical limitation is the lack of interoperability among existing HIS platforms, including HHIMS, DHIS2, and eIMMR. These systems often function as standalone solutions with heterogeneous data structures, restricting seamless data exchange and integrated national-level reporting. Limited adoption of standardized health information models further constrains system scalability and integration with emerging digital health initiatives (Dehury and Chatterjee, 2019; Sahay et al., 2018).

5.2 Infrastructure Limitations
Persistent infrastructure challenges—such as unreliable internet connectivity, insufficient hardware resources, and power interruptions—negatively affect system availability and real-time data entry, particularly in peripheral healthcare institutions. Additionally, the shortage of dedicated technical personnel in public hospitals contributes to delayed system maintenance and reduced operational reliability (Luna et al., 2014; Rajapakse and De Silva, 2020).

5.3 Human and Organizational Factor
Resistance to system adoption among healthcare professionals, limited user involvement during system design, and uneven access to training have been widely reported. High staff turnover within public healthcare institutions further exacerbates these challenges, leading to inconsistent system usage practices and limited institutional continuity (Heeks, 2006; Agarwal et al., 2010).

5.4 Data Governance and Security
Incomplete data entry, inconsistent coding practices, and delayed reporting—especially during periods of high patient load—undermine the reliability of HIS-generated information for clinical and managerial decision-making. Furthermore, concerns regarding data privacy, confidentiality, and system security are increasingly emphasized due to the absence of a comprehensive national digital health governance framework and standardized cybersecurity policies.
At the institutional level, fragmented governance structures and project-based system implementations have resulted in duplication of digital solutions and weak coordination among stakeholders. Reliance on external donor funding raises additional concerns regarding long-term sustainability, system ownership, and continuous improvement beyond project lifecycles. The viability of HIS beyond the initial stages of implementation is further threatened by the lack of institutional ownership models and long-term national financing schemes (World Health Organization, 2021; OECD, 2019).


6. FUTURE RESEARCH DIRECTIONS

In order to provide unified health information management and real-time decision support, future research should focus on developing interoperable Health Information System (HIS) architectures that facilitate smooth data flow and integration across hospital, district, and national levels. In order to increase system acceptance, user happiness, and long-term sustainability, more focus should be made on user-centered system design techniques that incorporate the workflows and usability requirements of healthcare professionals (Dehury and Chatterjee, 2019; Sahay et al., 2018; Agarwal et al., 2010).

Furthermore, there are many opportunities to support proactive and preventive healthcare delivery through the use of advanced data analytics techniques, such as trend analysis and predictive modeling, especially in areas like early risk identification, resource planning, and disease surveillance. In order to improve trust, data quality, and institutional coordination within national healthcare information ecosystems, future research should investigate the creation and assessment of comprehensive digital health governance frameworks that address data privacy, cybersecurity, interoperability standards, and regulatory compliance (World Health Organization, 2021; OECD, 2019).
Collectively, these research avenues highlight the necessity of interdisciplinary cooperation between computer scientists, medical professionals, and legislators in order to provide scalable and context-sensitive digital health solutions.


7. Conclusion
This review synthesized evidence from peer-reviewed literature and official reports to examine public healthcare information systems implemented in Sri Lanka. The findings indicate that platforms such as HHIMS, DHIS2, and eIMMR have contributed to improvements in administrative efficiency, health data availability, and public health monitoring. However, the full potential of these systems remains constrained by fragmentation, limited interoperability, and organizational and governance challenges.
Addressing these limitations requires coordinated efforts in system integration, infrastructure development, user capacity building, and national-level digital health governance. From an applied computing perspective, Sri Lanka’s public healthcare sector offers significant opportunities for future research in interoperable HIS architectures, health data analytics, and governance models. The insights presented in this review contribute to a clearer understanding of the current HIS landscape and provide guidance for digital health initiatives in similar developing-country contexts (Sahay et al., 2018; Agarwal et al., 2010; Luna et al., 2014; Rajapakse and De Silva, 2020).
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