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ABSTRACT

The digital health landscape in Nepal is in a crucial juncture of transitioning from
individual donor-funded pilots to a national-level architecture that is integrated
and supported by the Digital Health Blueprint and the National Health Sector
Strategic Plan (2023-2030). Tracking health services interoperability standards
through Fast Healthcare Interoperability Resources, implementation of open-
source Electronic Medical Record Systems such as OpenMRS and deployment
of Distric Health Information Software 2 Tracker modules for longitudinal
patient monitoring at the municipal level have shown significant progress. The
momentum is, however, constrained by structural challenges, such as geographical
inequalities in Information and Communication Technology infrastructure,
low digital literacy, high turnover of the healthcare workforce and the absence 1e: .

of common standards for electronic data. Nepal needs to shift the focus from ‘ég:;ﬂogaifgi }I?;E;ELZTSIS\}ZEZII
project funding to institutionalized funding, institutionally designed training of | gmail; nishchaldevkotal @gmail.com,
workforces, and strong data governance. Although new developments, such as big | Phone: +977-9841919406

data analytics and blockchain, offer exciting future avenues, the first is to have a
solid base infrastructure that works dependably at scale and is stable, secure, and
interoperable.
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INTRODUCTION

Digital health has been growing in Nepal, especially after
the COVID-19 pandemic and the launch of the Nepal Digital
Health Blueprint, aimed at improving health care access and
data-driven decision-making.'® National initiatives, including
interoperability efforts such as Fast Healthcare Interoperability
Resources (FHIR) adoption and Electronic Medical Record
(EMR) implementations, reflect the ongoing progress.”®
However, geographical, infrastructural, governance, and
workforce capacity constraints remain significant challenges.
This short communication aims to provide an update on the
current progress of digital health transformation in Nepal and
discusses key barriers and opportunities for strengthening the
health system.®1

Current Status of Digital Health in Nepal

The digital health landscape in Nepal is undergoing a transition
from program-specific digital health initiatives towards a more
coordinated national digital health architecture which has
been summarized in the Nepal Digital Health Blueprint and
National Health Sector Strategic Plan (NHSSP 2023-2030) and
linked national digital health governance frameworks. These

policy frameworks offer strategic guidance on building digital
governance and interoperability and integration into health
information systems at federal, provincial, and local levels. >
At the national level, this transition is most evident in the Health
Management Information System (HMIS) and its District Health
Information Software 2 (DHIS-2) backbone, which remains the
support for routine health reporting, surveillance and program
monitoring.'”'* The current evolution of HMIS reflects a shift
from basic digitization of aggregate reports toward improved
interoperability between facility-level clinical systems and
national-level data systems.>'*!* The Ministry of Health and
Population (MoHP) has started rolling out FHIR-based data
exchange systems for enhanced structured data sharing between
hospital systems and HMIS. Historically, health workers
were required to perform dual data entry, recording patient
information in facility-based EMR systems while separately
submitting aggregated reports to HMIS.'® A major advancement
has been the testing of the interoperability of EMR systems
and DHIS2 using standardized data exchange mechanisms in
some pilot projects, which will assist in integrating clinical data
into national health statistics and planning.>”'* Recent efforts,
supported by government and technical partners, have enabled
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the automation to some extent of data transfer from open
source EMR platforms such as Open Source Medical Record
System (OpenMRS) to DHIS2, greatly improving the reporting
workflow and minimizing human error in a number of health
facilities selected for this approach. '"!* A change at the facility
level is seen in hospitals like Bayalpata Hospital in Accham,
Charikot Hospital in Dolakha and the Trishuli hospital, where
locally adapted OpenMRS based Electronic Health Record
systems are being used. These systems facilitate routine clinical
activities, such as monitoring patient records, scheduling follow-
ups, and implementing care coordination for future visits or
on-going care.'” Concurrently, Nepal has continued to roll out
DHIS2 Tracker modules to facilitate longitudinal monitoring of
individual patients within priority health programs like Human
Immunodeficiency Virus (HIV) services and Antiretroviral
Therapy (ART). This will replace aggregate reporting with
tracking at the individual level, in the context of specific disease
programs. Selected settings have implemented a range of
enhanced patient identification approaches such as biometric-
based patient verification with a focus on continuity of care and
minimizing duplication of patient records between settings.?!
At the subnational level, Nepal has extended the use of the
web-based DHIS2 platform to local governments to support
routine health information management. Municipalities have
been given greater responsibility for health data reporting and
oversight under the Local Government Operation Act 2017.22%
Data quality is supported through periodic verification and
review processes, including Routine Data Quality Assessments
(RDQAs) in some settings.* Local health managers have access
to health indicators through DHIS2 dashboards, enabling them
to monitor, plan and budget based on evidence. At the same
time, there has been strengthening of subnational digital health
infrastructure, including through expanding telemedicine and
mobile health (mHealth) applications. The remote platforms
are growing in numbers for chronic care management and
community health camps, helping to remove harsh physical
and geographical barriers faced by the marginalized and rural
people.”® Most importantly, the MoHP has enforced rigorous
regulations that require clinics, labs and hospitals to have
digital systems for billing, lab reports and medical records.?
This regulatory push aims to enforce institutional transparency
while establishing the baseline data infrastructure necessary for
national interoperability.

Key Challenges

Although there is transition to national architecture, there are
significant structural, technical and human resource challenges
to the implementation of digital health initiatives at scale in
Nepal. There are four main areas that can be broken down into
these challenges.:

Infrastructure Constraints and Geographic Disparities

One of the constraining factors is the lack of strength
of Information and Communication Technology (ICT)
infrastructure, especially in rural and mountainous areas. Digital

health systems struggle to operate in peripheral facilities due
to frequent power outages, weak internet connections, and
low availability of hardware.!” Even if digital health systems
are part of a national platform, like DHIS2, users report slow
system, server congestion during reporting hours, and offline
synchronization failures."” In addition, geographic terrain adds
to these limitations and makes installation, maintenance and
timely repair of digital infrastructure challenging and costly at
district hospitals.?” This leads to uneven growth of digital health,
reinforcing structural inequities in access to health information
and system performance.

Low Digital Literacy & High Human Resource Turnover

The limited capacity of the health care workforce, especially
at the municipal and facility levels, greatly hampers the digital
transition. For example, Non-Health Information Technology
(non-HIT) staff demonstrate resistance and fear of errors when
using electronic systems because of poor technical Information
Technology (IT) skills and low digital literacy.'™ 2 This is
exacerbated by high levels of uncoordinated staff turnover and
frequent transfer of trained personnel out of rural facilities,
resulting in a chronic shortage of skilled manpower to operate
EMR and DHIS?2 platforms.'*?’

Data Inconsistency and Fragmented Interoperability

The quality of health data routinely entered is a major issue,
although a mandate for digital integration comes from the central
government. Missing values, calculation discrepancies and
human tallying errors continue to make the data in the national
Health Management Information System (HMIS) inconsistent
and incomplete.”” Further, Nepal does not have a nationally
enforced universal health information standard, so individual
facilities continue to purchase different proprietary or hybrid
software systems. This makes truly interoperable, seamless data
exchange for continuity of care extremely difficult.’

Financial Unsustainability and Socio-Cultural Barriers

Digital health interventions in Nepal have historically operated as
fragmented, short-term pilot projects heavily reliant on external
technical and international donor partners.' The Ministry of
Health and Population (MoHP) operates on a relatively modest
health budget, prioritizing basic physical service delivery over
long-term software maintenance, resulting in significant funding
gaps for the ongoing maintenance and upgrades required by
complex EHR infrastructures. ?*° Lastly, on the beneficiary
side, low patient literacy, shyness, and socio-cultural discomfort
related to remote video consultations, especially among the
elderly and rural female populations, create barriers to patient-
provider trust during telemedicine sessions. %

Way Foreword

Transforming Nepal’s digital health landscape requires a dual
approach: strengthening foundational structural elements while
systematically preparing for emerging technological frontiers.
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Strengthening Digital Health Foundations

The first priority is to move from policy direction to scalable
implementation of interoperable systems. Efforts to achieve
FHIR-based interoperability and EMR-DHIS2 integration
should be scaled beyond pilot settings to ensure standardized,
seamless data exchange across all levels of care. This will
improve continuity of care, reduce duplication and improve use
of national health information for decision-making.>"'* Open-
source integrated platforms like Bahmni that integrate clinical,
laboratory, pharmacy and administrative functions may offer
a practical way to reduce fragmentation and enhance system
coherence in resource-constrained environments.*!

Sustained functionality of digital systems will require
institutionalized financing and governance. Digital health
investments need to be embedded in regular health sector
planning and budgeting at federal, provincial and local levels
to minimize dependence on external project-based support.
At the same time, the development of structured digital health
competencies should be integrated into both pre-service
education and in-service training to ensure a capable workforce
for system operation and use.>!!

As digital systems grow, strong data governance is becoming
a must. Strengthen national frameworks for data quality
assurance, privacy protection, accountability and system
interoperability to build trust and ensure safe use of health data.
211 With the growth of the digital health ecosystem in Nepal,
safeguards like encryption, access control and audit mechanisms
are becoming more important. The experience of implementing
electronic medical record and DHIS2-based reporting systems in
Nepal suggests that data security and system design are critical
to ensure system reliability, data integrity and operational
continuity. *2*3 The increasing penetration of telemedicine
and digital health platforms, exposes the health systems to risks
of data transmission, and the need for more robust protective
mechanisms in the routine operation of health systems is even
more important.

Emerging Digital Health Opportunities

In addition to system strengthening, emerging technologies
provide other options for long-term improvement of Nepal’s
health system. In the national digital innovation ecosystem, the
eSatya blockchain project and similar initiatives have explored
permissioned  blockchain architectures for decentralized
management of health data, tracking referrals across health
facilities, and transparency in the supply chain of health
commodities. Although these applications are still in early
stages, they demonstrate potential future use cases to improve
data integrity, traceability and trust in interoperable health
systems.?$>32

Increasing digitization of routine health data through EMRs,
DHIS2 and related platforms also offers opportunities for
big data analytics to support disease surveillance, health
resource optimization and predictive public health planning.*

Simultaneously, patient-centered digital tools such as mobile
health applications, patient portals, and secure messaging
systems may enhance continuity of care, treatment adherence,
and patient engagement, particularly in long-term chronic
disease management.**

There is a growing global digital health conversation around
advanced technologies such as artificial intelligence, robotics,
precision medicine, immersive technologies and digital twins.**
However, the successful adoption of these in Nepal will depend
on the maturity of the underlying infrastructure, interoperability,
governance structures and data quality systems. They are more
longer-term issues than immediate implementation priorities for
now.

CONCLUSIONS

The digital health system in Nepal is gradually shifting from a
fragmented and project-driven approach to digitization to a more
integrated national health system based on HMIS/DHIS2 and
increasingly using electronic medical records. This represents real
change, and is underpinned by policy changes, interoperability
initiatives, and a gradual process of digitalization in hospitals
and local governments. But the transition is still fragile. The
performance of the system will depend more on the integration,
governance and maintenance of the existing components, rather
than on the procurement of additional tools. The current question
is not about the possibility of digitizing, but about the possibility
of making digital health reliable, interoperable and resilient in
the real world. Achieving that demands that the data governance
investment be disciplined, and in terms of workforce capability,
financing, and system security. Without these foundations,
digital platforms can lack the foundations to be used in the way
they are intended. Meanwhile, new technologies, from analytics
to patient-centric digital tools and even emerging ones such as
blockchain, represent opportunities for the future too. But these
should not be considered as a substitute for a stable system, they
should be added to one. The actual leap forward for Nepal will
not be the introduction of the latest technology, but rather the
ability of the digital health ecosystem to be used on a regular,
consistent, secure and large scale.
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