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ABSTRACT

Introduction: The increasing demand for efficient, accurate, and integrated health services in primary
care underscores the essential role of Health Information Systems (HIS) in Puskesmas. Despite national
policies encouraging digital transformation, many Puskesmas still face challenges, including limited
infrastructure, inadequate digital literacy among health workers, and fragmented system integration.
This study aims to analyze the implementation of HIS in Puskesmas, assess its contribution to service
efficiency, and identify supporting and inhibiting factors that influence system adoption.

Methods: The study employs a qualitative case-study approach involving several Puskesmas that have
implemented HIS. Data were collected through in-depth interviews with health workers and
administrative staff, direct observations of HIS use in daily operations, and document analysis related to
system policies and operational procedures. The qualitative data were analysed through thematic coding
and triangulation across sources to ensure validity and reliability.

Results: The findings reveal that HIS significantly supports faster patient data processing, improves the
accuracy of medical records, and reduces administrative burdens. However, system effectiveness varies
across facilities depending on infrastructure readiness, staff competency, and leadership support.
Barriers such as insufficient training, inconsistent internet connectivity, and inadequate system
maintenance hinder optimal utilisation. Conversely, strong managerial commitment, user-friendly
system design, and continuous government support emerge as key enablers.

Conclusion: This study concludes that the implementation of HIS has the potential to substantially
enhance service efficiency in Puskesmas when supported by adequate resources and policy alignment.
Recommendations include strengthening digital literacy training, improving infrastructure, ensuring
continuous technical support, and developing adaptive policies to sustain long-term HIS utilization.
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INTRODUCTION

Health Information Systems (HIS) have become an essential component in modern
healthcare service delivery, particularly for primary care facilities such as community health
centres (Adegbesan et al., 2024). As healthcare organizations worldwide strive for efficiency,
accuracy, and integrated data management, the implementation of HIS emerges as a strategic
solution to support clinical and administrative processes (Alyami et al., 2026). In Indonesia,
Puskesmas play a critical role as the frontline of promotive, preventive, and basic curative
services. They manage large volumes of patient data daily and are responsible for reporting health
indicators to local and national authorities (Boozalis et al.,, 2025). Therefore, effective
implementation of HIS is crucial to ensure fast, accurate, and evidence-based decision-making.
Despite national efforts to promote digital transformation, such as the adoption of electronic
medical records and integrated health information systems, many Puskesmas still face challenges
in leveraging HIS to optimise service efficiency (Boone-Sautter et al., 2025).

The fundamental problem lies in the persistent gap between policy expectations and
practical execution at the facility level (Denieffe er al., 2025). While HIS is theoretically capable
of improving service workflows, minimising administrative errors, and accelerating patient
handling, its actual implementation often falls short of expectations. Several Puskesmas struggle
with limited technological infrastructure, including outdated hardware, unstable internet
connectivity, and inadequate system maintenance (Fink ez al., 2025). Moreover, human resource
barriers, such as low digital literacy, insufficient training, and resistance to adopting new
technologies, further hinder the successful utilisation of HIS. These challenges create
inefficiencies that contradict the intended benefits of HIS, resulting in prolonged patient waiting
times, incomplete medical records, and fragmented information flow between service units (Gage,
Gwyther and Stassen, 2024).

The urgency of addressing these gaps becomes even more evident in the context of ongoing
national digital health reforms. The Indonesian government has issued various initiatives to
standardize health data reporting, promote interoperability, and mandate the use of electronic
medical records (Goodrich et al., 2025). However, the readiness of Puskesmas to adopt and
sustain HIS varies significantly across regions, often influenced by disparities in resources,
managerial support, and local policy implementation (Gustini et al., 2024). As a result, the
expected improvements in service efficiency and data quality have not been uniformly achieved.
This situation calls for a more contextual and evidence-based understanding of how HIS operates
within real-world Puskesmas settings and what factors enable or constrain its effectiveness (Guo
et al., 2025).

Although many studies have investigated HIS in developing countries, most focus on
general challenges, system performance evaluations, or quantitative assessments of user
satisfaction (Hoppmann et al., 2025). Only a limited number of studies explore the
implementation dynamics of HIS in Puskesmas using an in-depth, qualitative approach that
captures the complexity of local conditions. Existing literature often highlights infrastructure
limitations and technical issues, yet fails to examine the interplay between technological,
organizational, and human factors that collectively shape the success of HIS adoption.
Additionally, few studies specifically evaluate how HIS contributes to improving service
efficiency, particularly in terms of reducing administrative load, shortening patient processing
time, and enhancing data accuracy in Puskesmas workflows. This constitutes a clear research gap
that needs to be addressed to inform policy and practice (Hurley et al., 2025).
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Another critical gap pertains to the absence of a comprehensive model or strategic
framework that can guide Puskesmas in optimizing HIS implementation. Current
recommendations in previous studies tend to be general and conceptual, lacking sufficient
actionable guidance for frontline health facilities. They rarely provide detailed, context-sensitive
strategies that Puskesmas can adopt based on their unique operational challenges and resource
limitations. This lack of practical guidance prevents health facilities from fully realizing the
potential benefits of HIS.

Given these gaps, this study offers novelty by employing a qualitative case-study approach
that captures the real experiences of healthcare workers, administrators, and system users in
selected Puskesmas. Through triangulation of in-depth interviews, direct observation, and
document analysis, the study provides a rich and contextualized understanding of HIS
implementation. This approach enables the identification of nuanced enabling and inhibiting
factors that are not easily captured through quantitative surveys. Another aspect of novelty is the
comprehensive analysis that integrates technical, human, and policy dimensions, thus moving
beyond the narrow focus found in many previous studies. The study further contributes innovation
by developing a practical, evidence-based optimization model tailored for Puskesmas. Unlike
general recommendations commonly found in the literature, this model incorporates actionable
strategies related to infrastructure readiness, capacity building, policy alignment, and system
usability. It aims to support Puskesmas in overcoming existing barriers and maximizing the
positive impact of HIS on service efficiency. Ultimately, the research not only enriches academic
discourse on health information systems but also provides concrete, implementable guidance for
improving healthcare service delivery in Indonesia.

RESEARCH METHODOLOGY

This study employed a qualitative research design with a case study approach to explore
the implementation of the Health Information System (HIS) within community health centers
(Puskesmas). The qualitative case study approach was chosen to enable an in-depth and
contextual analysis of how HIS is integrated into daily service processes, as well as to understand
the factors influencing its effectiveness in improving service efficiency.

The study involved 15 informants selected through purposive sampling based on their
direct involvement with HIS operations. These informants consisted of two key informants,
namely Puskesmas managers or system coordinators who possessed strategic knowledge of HIS
implementation, and 13 regular informants, including healthcare workers, administrative staff,
and system operators who interacted with the HIS on a daily basis. The inclusion of both groups
ensured a comprehensive perspective, combining strategic insights with operational experiences.

Data were collected using several techniques to ensure methodological triangulation. First,
direct observations were conducted to document real-time HIS usage in routine tasks, including
patient registration, electronic medical record management, administrative processes, and
reporting activities. Second, in-depth, semi-structured interviews were conducted with all 15
informants to explore their experiences, perceived benefits, challenges, and suggestions for
improving HIS performance. Third, document analysis included reviewing implementation
reports, operational guidelines, policy documents, and service statistics related to HIS usage.
Lastly, focus group discussions (FGDs) were conducted to validate the preliminary findings and
gather collective perspectives on optimising the use of HIS.

Data analysis was performed using a thematic analysis approach. The process involved
transcription, coding, categorization, and the development of themes that reflected patterns in the
data. Triangulation of observation notes, interview transcripts, document reviews, and FGD
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results strengthened the trustworthiness of the findings. The analysis focused particularly on
identifying supporting and inhibiting factors that influence HIS implementation, such as
infrastructure readiness, user competence, administrative workflow integration, and policy
support at the organisational level. Based on these findings, a strategic model for optimising the
implementation of HIS in Puskesmas was developed.

To assess the applicability of the proposed model, an implementation trial was conducted
in selected Puskesmas. The evaluation included observing changes in workflow efficiency,
conducting interviews with users after the trial period, and comparing service time, data accuracy,
and user satisfaction before and after the intervention. The insights from this evaluation were used
to refine the model and enhance its relevance for practical application. Ethical considerations were
strictly maintained throughout the study. All informants provided informed consent, participation
was voluntary, and confidentiality of sensitive health information was ensured. The study also
complied with institutional and regulatory standards regarding the use of health-related data.

RESULT

The analysis of interviews with 15 informants, comprising 2 key informants and 13 regular
informants, generated seven major themes related to the implementation of the Health Information
System (HIS) in Puskesmas. Overall, the findings demonstrate that while HIS offers significant
advantages for service efficiency, several challenges related to infrastructure, user competence,
and system reliability remain prominent. The first theme highlights notable improvements in
workflow efficiency. Most informants reported that HIS reduced manual paperwork, shortened
registration time, and streamlined reporting processes. However, variations in system utilization
across units were observed, largely influenced by the user’s familiarity and adaptability. The
second theme concerns infrastructure readiness. Informants consistently reported unstable
internet connectivity, insufficient computer units, and outdated hardware as significant obstacles
to optimal HIS performance. These limitations often resulted in service delays, hindering the
smooth operation of the system.

The third theme pertains to user competence and training. Many regular informants
expressed that existing training sessions were too brief and not sufficiently practical. New staff
frequently depended on peer guidance, indicating gaps in structured capacity-building. Key
informants acknowledged the need for continuous training and refresher sessions to support the
full adoption of the system. The fourth theme focuses on the perceived benefits of HIS. Informants
agreed that HIS improved data accuracy, minimized duplication, and accelerated service
processes. Some units experienced reduced patient waiting time, particularly in registration and
pharmacy services.

Despite these advantages, several barriers (theme five) were identified, including frequent
system downtimes, delayed IT support, and occasional reversion to manual recording: such
interruptions created double workloads and decreased user motivation. The sixth theme
emphasizes the role of leadership support. According to key informants, strong managerial
commitment influenced staff compliance with HIS procedures. Nevertheless, enforcement of
mandatory HIS usage varied across units, resulting in inconsistent data recording. The final theme
reflects user satisfaction and acceptance. Although overall satisfaction was moderate, many
informants expressed hope for system upgrades, an improved user interface, and faster technical
assistance. Younger staff were generally more receptive and adaptive to HIS use compared to
older employees. Collectively, these findings illustrate that HIS has substantial potential for
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enhancing service quality in Puskesmas; yet, its success depends on improving infrastructure,

strengthening training, and ensuring consistent managerial support.
Table 1. Informant Direct Quotes Table (Verbatim Quotes)

Theme Verbatim Quote Informant
Workflow “Since using the system, registration is much faster, but some o
Efficiency staff still prefer the old manual way.”

Infrastructure “The internet connection is often down, and when that happens, F8

Issues we cannot do anything.”

Training Gaps “The training was very quick. After that, we learned mostly from Fs
each other.”

Benefits for “Reporting is easier now. We don’t have to rewrite data over and F10

Service over.”

System Barriers “When the system crashes, we have to go back to paper, and it Fl1
creates double work.”

Leadership “Management wants everyone to use HIS, but enforcement is Key

Support different in each unit.” Informant 2

User Acceptance  ““I like the system, but it needs to be improved. Sometimes it is F7

slow and confusing.”

The interview data revealed various perspectives from informants regarding the
implementation of the Health Information System (HIS). Many participants described the system
as beneficial, particularly in accelerating administrative procedures. One regular informant stated,
“Registration is much faster now, before, we had to write everything manually,” illustrating how
the digital process has replaced time-consuming manual entry. Another informant further
emphasised this benefit by noting, “We don’t rewrite data anymore. It saves much time,”
highlighting the reduction in duplication and administrative inefficiency.

However, these improvements were often constrained by infrastructure limitations. Several
informants expressed frustration with unstable internet access, exemplified by a participant’s
remark, “When the internet is down, everything stops.” Device shortages also contributed to
workflow disruptions, with another informant explaining, “We only have one computer in the
unit, so we take turns.” Slow system responsiveness amplified these barriers; as one user
described, “Sometimes the system is too slow, and patients have to wait.”

Training-related issues emerged as a significant concern across interviews. Many staff felt
unprepared to use the system, as illustrated by an informant who shared, “Training was rushed;
1 didn’t fully understand at first.” This sentiment was echoed by others who relied heavily on
peer-to-peer learning, with one stating, “We teach each other because new staff rarely get full
training.” Even key informants recognized this gap, with one stating, “Refresher training is
necessary for consistent use.” Despite technical and training limitations, several participants
acknowledged the advantages HIS brought to data management and reporting. One informant
noted, “Data accuracy is better because everything is recorded digitally,” while another stated,
“Reports that took hours before now take minutes.” Improvements in service delivery were also
recognized, particularly in reducing patient waiting time, as described by an informant: “Patients
are served faster than before.”

Nevertheless, system reliability remained a major barrier. HIS downtimes caused
significant disruptions, leading to temporary reversion to manual recording. An informant
described the resulting burden: “When the system crashes, we must return to paper.” Another
highlighted the double workload created by such situations, stating, “We end up doing double
work during system errors.” Limited technical support worsened these challenges, as expressed

’

in the complaint, “If there’s a problem, helpdesk responses are often slow.’
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Leadership support played a crucial role in shaping staff motivation and compliance. Key
management personnel emphasised their commitment to enforcing the use of HIS, with one
stating, ‘“Management encourages us to use HIS consistently.” However, inconsistent
enforcement across units was also identified, as another key informant noted, “Policies exist, but
enforcement differs across units.”

Finally, informants shared diverse levels of satisfaction with HIS. While many appreciated
its benefits, they also called for improvements to the system. One participant captured this duality,
remarking, “I like the system, but it needs improvement.” The system’s interface emerged as a
concern, particularly among new users; a participant noted, “The interface is not simple; new
users get confused.” Younger staff tended to adapt more quickly, as expressed by an informant
who stated, “Younger staff pick it up quickly; older staff need more help.”

Together, these narratives provide rich qualitative insight into the complexities of HIS
adoption, illustrating both its transformative potential and the practical challenges faced by
frontline users.

The implementation of a Health Information System (HIS) has been widely recognized as
a means to enhance healthcare service efficiency by accelerating workflow processes, improving
data accuracy, and facilitating streamlined documentation and reporting. However, the success of
HIS adoption is strongly dependent on adequate infrastructure, user competency, system
reliability, and consistent policy support. Findings from the study indicate that although HIS has
provided clear benefits in improving registration speed, data quality, and reporting efficiency
within Puskesmas, its implementation still faces significant barriers. These barriers include
unstable internet connectivity, limited hardware availability, insufficient training, inconsistent
system usage across units, and variable enforcement of HIS-related policies. Based on these
premises, it can be concluded that the Health Information System holds substantial potential to
improve the quality and efficiency of services in Puskesmas. Nonetheless, its success relies
heavily on strengthening infrastructure readiness, improving human resource capacity through
continuous training, ensuring reliable technical support, and enforcing consistent policies to
promote comprehensive and sustained HIS utilization.

DISCUSSION

The findings of this study highlight both the transformative potential and the persistent
challenges associated with implementing the Health Information System (HIS) in Puskesmas.
Overall, the results demonstrate that HIS has significantly improved workflow efficiency, data
accuracy, and reporting processes. However, the extent of these improvements varies
considerably between units, owing mainly to differences in infrastructure readiness, user
competency, and policy enforcement. This discussion situates the study's findings within the
broader literature and provides interpretative insights to explain patterns emerging from the data.

A key contribution of HIS observed in this study is its ability to streamline administrative
workflows, particularly in patient registration and documentation (Lu ef al., 2025). Informants
consistently reported reductions in manual workload and shorter waiting times, echoing previous
research indicating that digital systems can substantially enhance service throughput and reduce
administrative errors (Novi Angraeni, Suprapto and Alshammari, 2025). These findings
underscore the role of HIS as a critical enabler of efficiency in primary healthcare settings. The
reduction of redundant paperwork and improved accuracy in health data management also align
with international evidence showing that digital health technologies enhance data integrity and
promote evidence-based decision-making (Orwenjo, 2025).

Despite these advantages, infrastructure limitations remain a significant barrier. Many
informants described unstable internet connectivity, insufficient hardware, and slow system
performance as factors that impede full HIS utilization (Owen et al., 2025). Such challenges are
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consistent with broader studies in developing health systems, which emphasize that inadequate
technological infrastructure is a predominant cause of inefficiency and user frustration (Pastrana
et al., 2025). These limitations often force staff to revert to manual processes, resulting in double
workloads and contributing to a decrease in motivation for consistent system use. The findings
suggest that while digital transformation is underway, the supporting infrastructure has not
progressed at the same pace, limiting the overall impact of HIS (Shafiq et al., 2025).

The study also reveals substantial gaps in user competency. While HIS provides operational
benefits, its effectiveness is contingent on adequate training and user readiness. Informants
repeatedly emphasised that training sessions were too brief and insufficiently hands-on, resulting
in many staff members relying on informal, peer-to-peer learning (Sharifi ez al., 2025). This aligns
with earlier research indicating that inadequate training is a significant barrier to the successful
adoption of digital systems in healthcare (Smirnova et al., 2025). Furthermore, the absence of
structured refresher training contributes to inconsistent use, especially among senior staff who
may exhibit lower digital literacy (Warraich et al., 2025). Strengthening training programs with
a focus on practical skills, continuous learning, and user support emerges as a crucial requirement
for sustainable HIS implementation. Another significant theme pertains to system reliability
(Tenge et al., 2025). Frequent HIS downtime and slow technical support disrupt workflows,
reducing the perceived usefulness of the system (Suprapto et al., 2025). These issues not only
impact service delivery but also undermine user trust. Previous studies similarly show that the
failure of technical support systems can diminish staff engagement with digital tools and
contribute to implementation fatigue. Ensuring consistent system performance and responsive
technical assistance is therefore essential to maintaining user confidence and promoting consistent
system use (Suprapto, Herman and Asmi, 2020).

Leadership commitment also plays an important role in shaping HIS adoption. In this study,
key informants acknowledged management encouragement to use HIS, but also noted
inconsistencies in policy enforcement across units (Suprapto and Thsan Kamaruddin, 2025). This
variability is noteworthy because organizational leadership is a known determinant of digital
health adoption; strong governance structures and clear policies facilitate consistent use and
reduce resistance. Conversely, fragmented enforcement leads to uneven implementation, with
some units fully adopting HIS while others remain reliant on manual systems. Strengthening
managerial supervision and ensuring standardized operating procedures appear vital to
overcoming this challenge. User satisfaction was found to be mixed but generally moderate
(Suprapto et al., 2024). Informants appreciated the benefits of HIS yet expressed the need for
improvements in system interface, speed, and usability. This reflects a well-documented principle
that digital health systems must strike a balance between functionality and user-friendliness to
ensure long-term engagement. Younger staff demonstrated greater acceptance of HIS, possibly
due to higher digital literacy, while older staff required more support. This demographic trend
suggests that capacity-building initiatives should be tailored to users with varying levels of
technological familiarity.

Overall, the findings indicate that HIS holds considerable promise in enhancing service
efficiency in Puskesmas, but its success hinges on strengthening the foundational elements
necessary for effective adoption. The results of this study contribute to the growing body of
evidence that emphasises the need for digital health interventions to address technological,
organisational, and human factors simultaneously to achieve maximum impact. Integrating these
insights into strategic planning through improved infrastructure investment, structured training,
reliable technical support, and strong leadership governance will be essential for optimizing HIS
implementation in Indonesia’s primary healthcare system.

CONCLUSION
The findings of this study indicate that the Health Information System (HIS) has

contributed positively to improving service efficiency, data accuracy, and workflow organization
within Puskesmas. However, the effectiveness of HIS implementation is significantly influenced
by infrastructure readiness, user competence, system reliability, and consistent policy
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enforcement. Persistent issues such as unstable internet connectivity, limited hardware,

insufficient training, and inconsistent system usage across units continue to hinder optimal

adoption. Therefore, although HIS holds substantial potential to enhance healthcare service
quality, its full benefits cannot be realized without addressing these underlying challenges.

Based on the results, it is recommended that Puskesmas and relevant health authorities
strengthen digital infrastructure, ensure adequate and continuous training, and provide timely
technical support to maintain system reliability. Leadership commitment must also be reinforced
through more transparent governance, standard operating procedures, and consistent monitoring
of HIS usage across units. Enhancing user-friendly system features and upgrading hardware
resources will further improve user satisfaction and acceptance. By implementing these
recommendations, the potential of HIS to enhance service efficiency and improve overall
healthcare delivery can be maximised.
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