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Global Health Management Information

Systems: A Comprehensive Review

Introduction

Health Management Information Systems (HMIS) are integrated solutions that collect, store,

analyze, and report health-related data across all levels of healthcare, from individual facilities to

national programs globalhealthdata.org. By consolidating data from hospitals, clinics, and

community services, HMIS provide the evidence base for decision-making in health service

delivery and policy globalhealthdata.org globalhealthdata.org. In practice, the term “HMIS”

encompasses a broad range of health information technologies – from electronic health records

(EHR) in hospitals, to public health surveillance platforms and national data warehouses. These

systems are crucial for improving patient care, optimizing resource management, and monitoring

population health outcomes globalhealthdata.org globalhealthdata.org.

Over the past decade, HMIS software solutions have proliferated globally, including both

commercial enterprise products and open-source platforms. This report provides a detailed

review of major HMIS software around the world, classified by type, with descriptions of their

core functionalities, target users, technical characteristics, regional use, and real-world

implementation examples. Each system’s strengths, weaknesses, interoperability, scalability,

costs, and support options are analyzed. We also discuss emerging trends in HMIS – such as the

shift to cloud-based platforms, integration of artificial intelligence (AI), mobile health

innovations, and global digital health strategies – all of which are reshaping how health

information is managed and utilized. The information herein is drawn from credible sources

including academic studies, public health institutions (WHO, CDC), official vendor

documentation, and government reports, with extensive citations provided for further reference.

Types of HMIS Software and Key Examples

Health information systems can be grouped into several overlapping categories based on their

primary purpose and scope. Below we classify HMIS solutions into four main types – Hospital

Information Systems (HIS), Electronic Health Record (EHR) systems, Public Health and

Surveillance Systems, and Integrated HMIS Platforms – and highlight notable software

solutions in each category. Many systems span multiple categories (for example, a hospital HIS

will typically include an EHR module), but this framework helps in understanding their core focus

and typical user base.

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent Guide to Global Health Management Information Systems (HMIS)

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 2 of 26

https://globalhealthdata.org/health-management-information-systems/#:~:text=What%20is%20a%20HMIS%3F
https://globalhealthdata.org/health-management-information-systems/#:~:text=,such%20as%20immunisation%2C%20antenatal%2C%20delivery
https://globalhealthdata.org/health-management-information-systems/#:~:text=,needed%20to%20deliver%20such%20interventions
https://globalhealthdata.org/health-management-information-systems/#:~:text=Why%20a%20HMIS%3F
https://globalhealthdata.org/health-management-information-systems/#:~:text=The%20main%20users%20of%20HMIS,data%20for%20governance%20and%20research
https://intuitionlabs.ai/articles/ai-clinical-decision-support-evolution
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=guide-to-global-health-management-information-systems-hmis.pdf
https://intuitionlabs.ai/articles/global-health-information-systems?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=guide-to-global-health-management-information-systems-hmis.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=guide-to-global-health-management-information-systems-hmis.pdf


Hospital Information Systems (HIS)

Hospital Information Systems are enterprise-level solutions that manage clinical, administrative,

and financial information in hospitals and large healthcare facilities. These systems often

integrate various modules – patient records, order entry, laboratory and radiology systems,

billing, scheduling, inventory, etc. – to provide a comprehensive digital backbone for hospital

operations. Major HIS solutions globally include well-known commercial products as well as

open-source options:

Epic – A leading commercial HIS/EHR platform originating from the USA, widely used in large

hospitals and health systems. Epic provides an extensive suite of modules covering inpatient and

outpatient electronic medical records, clinical workflows, scheduling, billing, and more. It is known

for its scalability and rich functionality, serving some of the biggest medical centers in the world.

Epic is the largest EHR vendor in the U.S. acute care market, with around 29% of U.S. hospitals using

it as of 2020 forbes.com. In recent years, Epic has expanded internationally to countries with

universal healthcare, such as the UK, Denmark, Finland, Norway, the Netherlands, Saudi Arabia, and

others en.wikipedia.org. However, implementations in Europe have encountered challenges – for

example, Epic’s rollout in Denmark and Finland faced criticism over usability issues and cost overruns

en.wikipedia.org. Strengths: Comprehensive, highly customizable enterprise solution; proven at

scale in large institutions; strong integration across hospital departments. Weaknesses: Very high

cost and resource requirements for implementation; complexity can lead to user training burden and

usability complaints pubmed.ncbi.nlm.nih.gov; historically data-sharing was limited to Epic networks

(though this is improving). Interoperability: Supports standards like HL7 and FHIR; Epic now offers

FHIR APIs for integration, but has been criticized in the past for walled-garden practices

en.wikipedia.org. Scalability: Extremely scalable (used in multi-hospital systems with millions of

records). Cost: Proprietary and expensive – multi-million dollar contracts are common for large

hospitals. Support: Provided directly by Epic Systems (large in-house support teams, on-site

implementation consultants) and certified implementation partners.

Cerner (Oracle Health) – Another top-tier commercial hospital information system originally from

the USA, now part of Oracle Corporation. Cerner’s platform (often branded as Cerner Millennium) is

widely used for hospital EHR, clinical documentation, CPOE (orders), and revenue cycle

management. Cerner has a broad global footprint: it has a presence in over 30 countries worldwide

umbrex.com, including significant usage in North America, Europe, the Middle East, and Asia-Pacific.

For example, Cerner is a major supplier to the UK NHS (used in 50+ hospitals in England)

pmc.ncbi.nlm.nih.gov, and has been deployed nationally in countries like Australia and UAE.

Strengths: Robust clinical functionality and configurable modules; long track record across diverse

health systems; strong internationalization (multi-language, localization features) softermii.com.

Weaknesses: Complex legacy architecture in parts (relies on Oracle databases and older

frameworks); system can be heavy to maintain on-premises; user interface historically less intuitive

(improving with updates). Interoperability: Embraces open standards – supports HL7 v2 messaging,

DICOM (for imaging), and FHIR APIs; integration with other systems is a priority, especially under

Oracle’s direction (e.g. linking to Oracle Cloud and data analytics tools). Scalability: High – supports

large regional and national deployments. Cost: High upfront and recurring licensing costs; typically

enterprise license model. Support: Direct vendor support (now via Oracle Health) with global

offices; extensive partner network for implementation and consulting.
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MEDITECH – A well-established commercial HIS/EHR company (USA-based) focusing on hospitals

(especially community and mid-sized hospitals). MEDITECH’s Expanse EHR is a fully integrated

hospital system covering clinical and administrative needs. It is notable for being widely used in

smaller hospitals and rural health facilities – MEDITECH is the most commonly used EHR among rural

and critical access hospitals in the U.S. pioneershospital.org. Globally, MEDITECH reports over 2,300

healthcare institutions worldwide using its EHR solutions ehr.meditech.com. Regions with

MEDITECH presence include North America, UK/Ireland, Africa (through MEDITECH South Africa),

and Asia-Pacific en.wikipedia.org. Strengths: Integrated modules that are relatively cost-effective

for mid-size facilities; reliable and stable (decades in market); newer Expanse platform is web-based

and cloud-capable, improving usability and mobile access ehr.meditech.com. Weaknesses:

Historically used a proprietary language (MUMPS-derived) and had a dated user interface (the new

Expanse addresses this with modern web UI); smaller vendor compared to Epic/Cerner, so fewer

third-party integrations. Interoperability: Supports interoperability standards (MEDITECH

participates in initiatives to connect to national health information exchanges and supports FHIR,

HL7, etc., often via add-on modules) ehr.meditech.com. Scalability: Good for small to medium

hospital networks; very large multi-hospital systems more often choose Epic/Cerner, but some

regional networks run MEDITECH. Cost: Less costly than Epic/Cerner, with modular pricing; offers

subscription cloud-hosted model (MEDITECH-as-a-Service). Support: Provided by MEDITECH and

its regional offices (e.g. MEDITECH U.K., MEDITECH Asia Pacific, etc.), as well as certified service

partners.

Other Commercial HIS – Numerous other commercial hospital systems exist globally. For example,

Allscripts (Altera) Sunrise Clinical Manager is another enterprise EHR used in the US and

internationally (including some NHS hospitals). InterSystems TrakCare is a popular HIS in

international markets (especially Asia, Middle East, and Europe), offering a unified clinical and

administrative system and built with interoperability via the InterSystems IRIS data platform. Dedalus

(an Italy-based company) has become one of Europe’s largest HIS vendors after acquiring several

products (e.g. the former Agfa Healthcare HIS and Orbis system in Germany/France) – Dedalus

solutions are deployed in over 30 countries and are prevalent in EU health systems dotmed.com.

Additionally, many countries have local vendors or region-specific solutions (e.g. CGM in Germany,

System C in the UK, Teladoc/Allscripts in Canada, etc.). These systems each have varying features

but generally aim to integrate hospital workflows. A common challenge across large proprietary HIS

is ensuring interoperability and data exchange with external systems – hence many now support

standards like HL7 FHIR and participate in health information exchange networks.

Open-Source Hospital Systems – In addition to commercial products, there are open-source HIS

options primarily used in low- and middle-income settings or smaller facilities:
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Bahmni – An open-source integrated hospital management system that combines and enhances

existing open-source products into a single solution bahmni.org. Bahmni provides an easy-to-use

EMR interface (built on OpenMRS for patient records), along with integrated modules for laboratory

(OpenELIS), radiology/PACS, pharmacy, stock management, and billing (built on Odoo ERP)

bahmni.org. It is specifically designed for low-resource hospitals and clinics in developing

countries, focusing on an intuitive UI and offline capabilities for environments with poor Internet. Use

& Implementations: Bahmni has been deployed in over 500 sites across 50+ countries, managing

more than 2 million patient records as of recent counts bahmni.org. Notable implementations include

rural hospitals in India, large NGO-operated hospitals (e.g. CURE International hospitals in multiple

African countries), and national projects (e.g. Bahmni is used in parts of Bangladesh’s tuberculosis

program, and in Nepal’s MoH for certain hospitals). Strengths: Fully open-source with no license

fees; “out-of-the-box” solution with many hospital functions pre-integrated; flexible and modular

(sites can adopt only needed components and interface Bahmni with other systems) bahmni.org

bahmni.org. On the technical side, it runs on a web-based architecture (Linux/Java/SQL stack for

OpenMRS and OpenELIS, plus web and Android clients). Weaknesses: Requires local IT capacity to

implement and maintain (community support available but vendor support is informal unless

contracting implementation partners); may not scale well for very large hospitals without significant

custom optimization; lacks some advanced features of enterprise commercial systems (e.g.

comprehensive analytics out of the box, though data can be exported). Interoperability: Emphasizes

integration – Bahmni can exchange data via OpenMRS APIs and supports FHIR through OpenMRS; it

can interface with national HMIS like DHIS2 for reporting aggregate data openmrs.org openmrs.org.

Scalability: Scales to medium-sized hospitals (hundreds of beds) – known implementations include

multi-site hospital networks by NGOs. Cost: Free software license; implementation costs involve

hardware, training, and optionally hiring support organizations (several Bahmni Coalition partners

offer professional services). Support: Backed by a global open-source community and maintained

by the Bahmni Coalition (which includes nonprofits and companies). Professional support is available

through certified implementation partners in various regions (India, Africa, etc.).
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GNU Health – A free open-source hospital information system and EMR under the GNU Project. GNU

Health is built on the Tryton ERP framework (Python/PostgreSQL) and provides modules for patient

records, hospital management, laboratory, and even public health (epidemiological reporting). It has

been endorsed by international organizations – the United Nations University adopted GNU Health as

a tool for developing countries en.wikipedia.org. Use: GNU Health has been implemented in hospitals

and health facilities in several countries. Notably, in Jamaica it was adopted for a nationwide public

hospital system rollout (the Ministry of Health of Jamaica was the first to embrace GNU Health

nationwide, starting in 2013) opensource.com. It’s also reported in use in countries like Argentina,

Cameroon (with WHO support in district hospitals), Sri Lanka, and Suriname interoperable-

europe.ec.europa.eu. Strengths: Holistic design covering clinical and administrative needs; being a

GNU project, it is freely available and comes with the support of a dedicated open-source

community (GNU Solidario). It emphasizes social benefit, winning awards for its contributions to

healthcare equity en.wikipedia.org. Weaknesses: Smaller user base and community compared to

OpenMRS or DHIS2; the implementation requires significant ERP and technical expertise (since it’s

built on a generic ERP, it may not be as “plug-and-play” for healthcare without customization); user

interface and experience might not match commercial systems. Interoperability: Has support for

health data standards (some HL7 integration exists) and can exchange data via its modules; being

open-source, it can be extended for interoperability, but it may require custom development.

Scalability: Aimed at small to mid-sized hospitals or national deployments in resource-constrained

settings – it can scale with proper server infrastructure, but large-scale national projects are still in

early stages. Support: Provided by the GNU Health community; professional support is available

through a network of organizations listed by GNU Health (with presence in various countries for local

assistance) gnuhealth.org.

Table 1: Examples of Hospital/Clinical Information Systems (HIS/EHR) and Their Global Use

Software Type & License
Primary Use / User

Base
Global Reach & Notable Deployments

Epic (USA)
Enterprise HIS/EHR

(Commercial proprietary)

Large hospitals, health

systems (inpatient &

outpatient)

Used in major hospital networks in the US (29% of

hospitals) forbes.com; expanding in UK, Northern

Europe, Middle East en.wikipedia.org.

Cerner (Oracle

Health)

Enterprise HIS/EHR

(Commercial proprietary)

Hospitals and health

systems (inpatient &

outpatient)

Deployed in 30+ countries worldwide umbrex.com;

UK NHS (50+ hospitals) pmc.ncbi.nlm.nih.gov,

national systems in Australia, UAE, etc.

MEDITECH

Expanse

Hospital EHR (Commercial

proprietary)

Community & mid-size

hospitals, rural

hospitals

2,300+ facilities worldwide use MEDITECH EHR

ehr.meditech.com (notably in USA, Canada,

UK/Ireland, South Africa, APAC).

Allscripts

(Altera) Sunrise

Hospital EHR (Commercial

proprietary)

Hospitals (inpatient

focus)

USA (academic medical centers), UK (some NHS

trusts), Middle East.

InterSystems

TrakCare

Hospital/Integrated HIS

(Commercial proprietary)

Hospitals, regional

health systems

Widely used in 25+ countries across Asia, Middle

East, Europe (localized for many languages).

Bahmni (open-

source)

Integrated Hospital System

(Open source, MPL/GPL)

Low-resource

hospitals, district

hospitals, NGO clinics

500+ sites in 50+ countries bahmni.org (South

Asia, Africa, etc.) – e.g. implementations in India,

Bangladesh, Cambodia, Kenya.

OpenMRS

(open-source)

Clinical EMR platform

(Open source, MPL)

Clinics, hospitals

(especially in

developing countries)

Deployed in 40+ countries, 8,000+ sites iqvia.com

(national HIV programs, clinics in Africa, Asia, Latin

America).
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Software Type & License
Primary Use / User

Base
Global Reach & Notable Deployments

GNU Health

(open-source)

Hospital/EMR system

(Open source, GPL)

Public hospitals, health

ministries (resource-

limited settings)

Adopted in national projects (Jamaica

opensource.com, Suriname interoperable-

europe.ec.europa.eu); pilot implementations in

Africa, Latin America.

VistA (open-

source)

Hospital EHR (Open

source, Public domain)

Veterans hospitals,

clinics (originally US-

VA)

Used in all U.S. Veterans Affairs hospitals

historically; adapted in other countries (e.g. Jordan,

India) as open source EHR.

(Table 1 lists a selection of hospital and clinical information systems, including both commercial

and open-source solutions, with their typical usage and global deployment. “Enterprise” refers

to large-scale systems for multi-hospital networks, while others target smaller facilities.)

Electronic Health Record (EHR) Systems

Electronic Health Record systems focus on the longitudinal electronic record of patient health

information, often in ambulatory and primary care settings (though there is overlap with hospital

EHRs). These systems may be standalone or part of a larger HIS. Key EHR solutions include both

those used in high-income countries for clinic management and open-source EHRs used

globally:
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OpenMRS – A leading open-source medical record system platform, designed especially for

resource-constrained environments. OpenMRS is more of a framework than a turnkey product: it

provides a robust platform (built in Java) for developing custom EMR solutions, with a concept-based

data model that is highly flexible openmrs.org openmrs.org. It has a large global community and is

widely used in public health programs (HIV, TB, maternal health, etc.). Use: OpenMRS is

implemented in over 40 countries and at more than 6,700 health sites, serving an estimated 15–17

million patients iqvia.com pmc.ncbi.nlm.nih.gov. Many Ministry of Health programs in Africa and

Asia use OpenMRS as their national EMR for HIV/AIDS or primary care (e.g. KenyaEMR and

UgandaEMR are based on OpenMRS). OpenMRS has also been used in large research collaborations

(such as the AMPATH program in Kenya, which treats 130,000+ HIV patients with OpenMRS-based

systems openhealthnews.com). Core Features: Patient registration, encounter/visit records, forms

for clinical observations, reporting, and a modular architecture to add features (e.g. pharmacy, lab,

integration with other tools). Technical: OpenMRS is cross-platform (runs on Linux/Windows), using

Java, Tomcat, and a MySQL or PostgreSQL database. It is extensible and can be configured without

programming for many workflows openmrs.org; for more complex needs, custom modules can be

built. Strengths: Highly configurable and extremely flexible to fit any clinical area or disease

program openmrs.org; strong community support and documentation; proven in low-resource

settings with offline and sync features. It’s free and open-source (Mozilla Public License).

Weaknesses: Not a ready-to-use product out-of-the-box – requires implementation effort to

customize forms, reports, and possibly develop new modules, which demands technical expertise;

the user interface (especially older OpenMRS 2.x) is functional but basic (efforts like the new

OpenMRS 3 (O3) frontend are modernizing it) openmrs.org. Interoperability: OpenMRS has a robust

REST API and supports the HL7 FHIR standard via modules, enabling integration with other systems

openmrs.org. It often serves as the patient-level source feeding aggregate systems like DHIS2

nuchange.ca. OpenMRS can also connect to lab systems, national ID systems, etc. Scalability: Can

scale to nationwide systems (e.g. Nigeria’s national AIDS EMR is OpenMRS-based with tens of

thousands of users). Large implementations often use master database replication and data caching

for performance. Cost: No licensing cost. Implementation costs include training local

developers/admins, hosting servers, etc., often supported by donor-funded projects. Support:

Backed by OpenMRS, Inc. and a worldwide network of implementers. There are regional OpenMRS

community networks and some vendors (e.g. in Kenya, Mozambique, India) that specialize in

OpenMRS deployments.
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OpenEMR – A free open-source electronic health record and practice management system,

popular for small clinics, medical offices, and health centers. OpenEMR is one of the most widely

downloaded open-source EHRs and is used both in the US (it is Certified for Meaningful Use in the

US) and internationally. Use: According to the OpenEMR project, it has been translated into 36

languages and is used by healthcare facilities in over 100 countries open-emr.org. OpenEMR

supports an estimated 200 million patient records globally open-emr.org (this figure likely represents

cumulative patients managed by all OpenEMR installations). Many clinics in developing countries

choose OpenEMR for its comprehensive feature set without licensing costs. Features: Manages

demographics, appointments, electronic charts, e-prescribing, billing, and includes modules for

laboratory orders, clinical decision rules, and a patient portal en.wikipedia.org. It’s a web-based

LAMP stack application (written in PHP/JavaScript, with MySQL database) en.wikipedia.org, making it

relatively easy to install on standard servers. Strengths: Free and open-source (GPL license); fairly

user-friendly for small practice needs; active community and frequent updates; a complete package

with both clinical and practice management functions (billing, insurance, etc.) especially tailored for

outpatient settings. Weaknesses: Interface is less modern compared to big commercial EHRs

(though improving); advanced hospital features are limited (it’s better suited to clinics than large

hospitals); reliance on community support for troubleshooting unless one hires a consultant.

Interoperability: OpenEMR has made significant strides in interoperability – the latest versions

support the US ONC certification criteria with integration of standards: it can import/export

Continuity of Care Documents (CCD), supports FHIR and SMART on FHIR, uses OAuth2 for API

security, etc. open-emr.org open-emr.org. This enables connecting OpenEMR with health information

exchanges or mobile apps. Scalability: Suitable for single clinics or networks of clinics; not typically

used for very large multi-facility enterprises (though technically it could be scaled with cloud hosting

and clustering, if needed). Cost: No license fees. Many users self-host on inexpensive hardware.

Support costs are optional (one can pay vendors for cloud-hosted OpenEMR or support services,

which are still relatively low-cost compared to commercial EHRs). Support: Community forums and

documentation are available. A number of small companies (and volunteer contributors) provide

services and customizations. The OpenEMR Foundation oversees development.

VistA (Veterans Health Information Systems and Technology Architecture) – A historically

important open-source EHR developed by the U.S. Veterans Affairs (VA). VistA is a comprehensive

hospital and clinic system (clinical notes, orders, results, pharmacy, etc.) that was used across all

VA hospitals serving millions of U.S. veterans en.wikipedia.org. It was released in the public

domain and has been adapted in countries like Finland, Jordan, and Malaysia. However, the VA is in

the process of migrating to Cerner, so VistA’s future is uncertain. Nevertheless, VistA demonstrated

the viability of an integrated EHR decades ago. Technical: It’s built on MUMPS (like many older HIS)

en.wikipedia.org. Strengths: Proven large-scale use; extensive functionality including an integrated

picture archiving and communication system (PACS) and computerized physician order entry.

Weaknesses: Dated user interface (mostly text-based GUI); difficult to implement outside the VA

context without significant adaptation. Interoperability: VA VistA had custom interfaces; some forks

have added HL7 interfaces. Support: Community-led (OSEHRA was an open-source community for

VistA).
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Commercial Ambulatory EHRs: In high-income settings, many private clinics and physician

practices use commercial EHRs tailored to outpatient workflow. For example, eClinicalWorks,

NextGen, Athenahealth, EMIS, TPP SystmOne (the latter two are common in the UK primary care),

among others. These typically focus on practice management, e-prescribing, and documentation in

clinic settings. For instance, in the U.S., over 78% of office-based physicians had adopted an EHR by

2021 healthit.gov, often choosing from dozens of certified EHR products. While we cannot list all, it’s

important to note that the EHR market is fragmented especially in ambulatory care. Many of these

systems now offer cloud-based versions and mobile apps for providers. Interoperability and data

sharing are key concerns – in the U.S. the 21st Century Cures Act now mandates that certified EHRs

have open APIs (typically FHIR) for patient data access, significantly improving integration

possibilities in recent years.

Public Health and Surveillance Systems

Public health information systems are those designed to aggregate and analyze health data at

the population level – e.g. tracking service delivery across facilities, monitoring disease

outbreaks, and supporting public health programs (immunization, disease control, etc.). These

systems often collect routine health service data (HMIS data) as well as surveillance data for

specific diseases. Key examples include:
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DHIS2 (District Health Information Software 2) – “the world’s largest health management

information system (HMIS) platform” nuchange.ca, DHIS2 is a free and open-source software

platform for collecting and analyzing aggregate health data. It was initially developed through a

multi-country action research project (Health Information Systems Programme, HISP) and is

maintained by the University of Oslo. Use: DHIS2 is used as a national HMIS in more than 80

countries worldwide dhis2.org, particularly in low- and middle-income countries across Africa, Asia,

and Latin America. As of 2018, it covered data for 2.28 billion people (around 30% of the world’s

population) in 67 countries nuchange.ca, and it has continued to expand (now 80+ countries per

official updates). Many Ministries of Health use DHIS2 as the central system for routine health

statistics – for example, tracking monthly service delivery indicators from thousands of clinics. It’s

also been used for specific needs like COVID-19 surveillance and vaccination data in multiple

countries dhis2.org dhis2.org. Features: DHIS2 is a web-based data warehouse and analysis tool. It

supports designing data collection forms (for facility reports or patient trackers), validation rules,

dashboards with charts, pivot tables, GIS maps, and data export. It has a modular analytics engine

for generating health indicators and trends. Uniquely, DHIS2 can handle both aggregate data (e.g.

number of vaccinations given at a clinic per month) and individual data through its Tracker module

(used for case-based surveillance or patient registers, though its primary focus is aggregate data)

nuchange.ca. It is optimized for offline data entry (important in low-connectivity areas) and has an

Android app for mobile data capture. Technical: DHIS2 is built on open web standards (Java for

backend, PostgreSQL database, and a JavaScript web interface). It is highly configurable through the

UI – no coding needed to create forms or indicators dhis2.org dhis2.org. Strengths: Flexibility and

localization – each country can configure its own data elements, indicators, and hierarchy in DHIS2

without altering source code. It’s multilingual and supports local calendars. It is scalable to national

level – proven with tens of thousands of facilities reporting into a single system. The analytics and

visualization tools allow health officials to get actionable insights (for instance, mapping disease

cases or graphing service coverage trends). DHIS2 is also a global public good, benefitting from a

large implementer community and donor support (WHO, UNICEF, CDC, Gates Foundation all support

its development and deployment) dhis2.org. Weaknesses: As an aggregate system, it historically

wasn’t intended for detailed patient records (though the Tracker adds some capability, it’s not as

full-featured as a dedicated EMR). Data quality relies on the reporting from facilities – many

countries struggle with completeness and accuracy of HMIS data globalhealthdata.org

globalhealthdata.org. Implementing DHIS2 nationally requires significant training of health workers in

data entry and use. On the technical side, customization beyond provided features (e.g. complex

workflow enforcement) may require software development. Interoperability: DHIS2 has a strong

focus on integration – it can exchange data with other systems via a RESTful API and it supports

standards like HL7 FHIR for interoperability dhis2.org. There are documented integrations sending

data from OpenMRS (facility EMR) to DHIS2 automatically for monthly reports pmc.ncbi.nlm.nih.gov.

DHIS2 also can import data from Excel, CSV, and has a mechanism to consume case-based data

from external systems for combined analysis. Scalability: Excellent – national HMIS implementations

routinely handle millions of data points; the largest instances include Indonesia, India’s HMIS,

Nigeria, etc. with very large user bases. It can be deployed on national data centers or cloud servers.

Cost: DHIS2 is open-source (BSD license) en.wikipedia.org; no licensing fees. Costs are in server

infrastructure and training. HISP groups provide technical support often via donor funding or

ministries’ budgets. Support: A robust global community (community.dhis2.org forum), regional

DHIS2 academies for capacity building dhis2.org, and professional support provided by the HISP

network (University of Oslo and regional teams in Africa, Asia, etc.) dhis2.org dhis2.org. WHO also

collaborates closely (the HISP UiO is a WHO Collaborating Centre) dhis2.org, developing standard
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metadata packages (for HIV, TB, COVID-19, etc.) that countries can import to jump-start their DHIS2

configuration dhis2.org.

District Health Information System (DHIS) 1 / Other HMIS – Before DHIS2, many countries used

custom or older systems (DHIS 1.x, or paper/Epi Info aggregates). Today, DHIS2 has largely become

the standard for routine HMIS data in many low-income countries nuchange.ca. A few countries still

use bespoke systems – for instance, Iran developed its own Sib system for primary care, some Latin

American countries have custom national observatories, etc. But these are beyond our scope; we

focus on widely adopted ones.

Epi Info – A public domain software by the U.S. CDC, originally for epidemiologists. Epi Info is a

lightweight tool for designing questionnaires, capturing data, and doing basic statistical analysis

en.wikipedia.org. It’s been around since the 1990s and is used worldwide for outbreak investigations,

surveys, and training. It’s not a centralized HMIS, but rather a desktop (and now mobile) tool.

However, it’s noteworthy in public health for field data collection (e.g. quickly setting up a survey on

disease cases). It remains free and maintained by CDC.

Surveillance and Outbreak Response Systems: Beyond routine data, systems for disease

surveillance and epidemic response have become critically important. One prominent example is:

SORMAS (Surveillance Outbreak Response Management & Analysis System) – An open-source

mobile and web application for epidemic surveillance and outbreak management path.org. SORMAS

was initially developed during the 2014 Ebola outbreak by the Helmholtz Institute in collaboration

with Nigeria and others. It enables frontline health workers to notify health authorities of new

cases of epidemic-prone diseases, detect outbreaks, and coordinate response (contact tracing,

case outcome monitoring, etc.) path.org path.org. SORMAS is designed as a global good: it’s

adaptable, interoperable, and meant to strengthen country capacities path.org. Use: First

implemented in Nigeria (2015) and later Ghana, SORMAS has since been used for managing

outbreaks of diseases like monkeypox, Lassa fever, and meningitis path.org. During COVID-19, it was

rapidly updated with a module for the novel virus, and Nigeria and Ghana rolled it out in 400+

districts (covering over 85 million population) for COVID surveillance in early 2020 path.org.

SORMAS has also been piloted or adopted in parts of Europe (e.g. Germany used SORMAS in some

states for COVID contact tracing) and Asia (Nepal’s health authorities evaluated it) path.org.

Strengths: Real-time mobile reporting, customizable disease modules, contact tracing and case

management features in one package. It includes role-based access for different levels (local,

regional epidemiologists, lab, points of entry) path.org. The task management and alerting features

help coordinate outbreak response efficiently path.org. Weaknesses: Implementing SORMAS

requires establishing new workflows in often overstretched health systems; ensuring all health

facilities report in SORMAS can be a challenge. As with any surveillance system, data completeness

and promptness are issues if training is insufficient. Interoperability: SORMAS is built with

integration in mind – it can exchange data with DHIS2 or other systems, and adheres to standards (it

has been aligned to WHO case definitions and can output standardized reports) path.org.

Scalability: Proven to national scale in Nigeria’s context (which has a very large population and

many reporting points). License/Cost: Open source (Mozilla Public License). It’s donor-supported

(e.g. by EU’s ENDCoronavirus project) and free to use. Support: Provided by the SORMAS

Foundation and partners like HZI, plus user communities. Countries often get support through

collaborations with organizations like the WHO or eHealth Africa for deployment.
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Other notable tools in this category include Go.Data (a WHO-developed outbreak investigation

tool for contact tracing, used in Ebola and COVID responses), OpenSRP (Open Smart Register

Platform) – an open-source mobile platform for community health workers (used for

immunization and maternal/child health tracking in countries like Indonesia, Pakistan,

Bangladesh). There’s also CommCare (open-source mobile data collection platform by Dimagi)

frequently used to feed community-level data into HMIS. These tools emphasize mobile health

integration – enabling health workers to collect data on phones or tablets in the field, which then

syncs to central HMIS databases.

National Health Registers & Portals: Many countries maintain electronic registries for

specific programs – e.g. immunization registries, disease-specific databases (HIV patient

tracking systems), etc. For instance, India historically had an HMIS web portal for aggregate

data and separate systems like the Mother & Child Tracking System (MCTS). In recent years,

there’s movement to integrate these on shared platforms (India is now developing an

Integrated Health Information Platform and uses DHIS2 for many programs). Similarly,

countries like Ethiopia and Kenya integrate HIV EMR data into national data warehouses.

While specifics differ, a recurring theme is integration – linking formerly siloed information

systems into a more unified HMIS.

Table 2: Examples of Public Health Information Systems and Surveillance Tools

System Description Scope and Usage Key Adopters/Regions

DHIS2

Open-source health management

data platform (aggregate and

case-based reporting)

nuchange.ca.

National routine HMIS, program

monitoring, dashboards.

80+ countries globally (national

HMIS in most of sub-Saharan Africa,

parts of Asia & LAC) dhis2.org.

Epi Info
Public domain epidemiological

analysis tool (CDC).

Surveys, outbreak data

collection/analysis (offline

desktop/mobile).

Global (used in field epidemiology

training and rapid outbreak response,

e.g. in Ebola, cholera surveys).

SORMAS

Open-source mobile/web

outbreak management system

path.org.

Disease surveillance, case

notification, contact tracing,

outbreak response coordination.

Nigeria, Ghana (national use); pilots

in Germany, France, Nepal (for

COVID-19 and general surveillance).

OpenSRP
Open-source Smart Register

Platform.

Mobile app for community health

workers (tracks pregnancies,

immunizations, etc.), syncing to

central DB.

Used in Tanzania, Pakistan,

Indonesia (maternal-child health,

immunization programs).

Go.Data WHO outbreak investigation tool.

Case and contact data management

during epidemics (with visualization

of transmission chains).

Deployed in Ebola outbreaks (DRC)

and COVID-19 responses (70+

countries via WHO).

iHRIS

Open-source Human Resources

Information System for health

sector en.wikipedia.org.

Health workforce registry (manage

health worker cadres, training,

deployment).

20+ countries (e.g. Uganda,

Tanzania, Nigeria use iHRIS for HRH

data) en.wikipedia.org.

OpenLMIS
Open-source Logistics

Management Information System.

Manages supply chain data for

health commodities (stock levels,

shipments).

Several African countries’ national

medical stores (e.g. Zambia, Malawi,

Tanzania for vaccine and drug

supply).

HMIS

Portals

Government-run HMIS websites

(often DHIS2-based or custom).

Aggregated health service data

reporting and statistics.

e.g. India HMIS (covers nationwide

facility data), Kenya DHIS (KHIS),
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System Description Scope and Usage Key Adopters/Regions

(Various) Nepal HMIS, etc.

(Table 2 lists key systems focused on population health data and surveillance. Many are open-

source “global goods” supported by international agencies.)

Integrated HMIS Platforms

Integrated HMIS platforms refer to efforts and systems that combine multiple health

information functions or facilitate interoperability between systems to present a unified view.

Integration can mean a single software that includes modules for patient care, public health,

logistics, etc., or an architectural framework that links disparate systems. Some examples and

concepts in this space:

Integrated Hospital & Health Systems: Solutions like Bahmni (covered above) exemplify

integration at the facility level – combining EMR, lab, pharmacy, billing in one package. Another

example is GNU Health, which aims to integrate clinical data with broader public health reporting.

These integrated open-source HMIS are particularly valuable in low-resource settings to avoid

maintaining separate software for each need. GNU Health even allows federation of instances so

that a country can aggregate data centrally from multiple hospital installations interoperable-

europe.ec.europa.eu.

National Integrated Health Information Platforms: Many countries are moving toward integrating

their various information systems under a national eHealth architecture. One approach is establishing

a Health Information Exchange (HIE) – a middleware that allows data to flow between systems. For

instance, Rwanda’s health information architecture links OpenMRS for EMR with an HIE (using

OpenHIE architecture components) to share data with DHIS2 and other services. OpenHIE is an

initiative and framework (not a single software) that provides open standards and reference tools

(such as OpenHIM – a mediator, and terminology services) to help countries implement interoperable

health information exchanges. Through OpenHIE, a country can integrate HMIS, EMR, lab systems,

and other digital health tools so that they communicate using common standards (like HL7 FHIR). For

example, Tanzania has implemented an interoperability layer to connect its DHIS2, EMR, and logistics

systems for a more integrated HMIS.

Kenya Integrated HMIS: Kenya provides a case study – they use Kenya HMIS (KHIS) which is

essentially DHIS2 for aggregate data, KenyaEMR (an OpenMRS variant) for HIV clinics, a national

data warehouse for HIV that pulls from EMRs, and a Master Health Facility List that all systems

reference. These are part of an integrated strategy where unique identifiers (for facilities, patients)

are shared, and reporting is streamlined. Many other countries have similar setups, even if not fully

seamless yet.
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Insurance and Financial Systems Integration: An often overlooked aspect is integrating health

financing data with service data. The open-source OpenIMIS (Insurance Management Information

System) is worth mentioning – it manages health insurance enrollments and claims. It’s used in

countries like Tanzania, Nepal, and Cameroon to run community-based health insurance schemes.

Efforts are underway to integrate OpenIMIS with systems like OpenMRS and DHIS2 so that patient

service data can automatically generate insurance claims and insurance status can be known to

providers pmc.ncbi.nlm.nih.gov. This kind of integration is crucial for universal health coverage

initiatives.

Data Warehouses and Analytics Platforms: Some integrated solutions focus on aggregating data

from multiple sources for analytics. For instance, DHIS2 itself is now being used to triangulate data –

it can import patient-level data from EMRs to combine with aggregate indicators nuchange.ca. There

are also implementations of business intelligence platforms (like Tableau, PowerBI, or open-source

Metabase) layered on top of HMIS databases for integrated analysis.

Interoperability Standards: A core part of any integrated HMIS strategy is adopting common

standards. HL7 FHIR (Fast Healthcare Interoperability Resources) has emerged as the modern

standard for health data exchange, replacing or supplementing older HL7 v2 messages. Many HMIS

software now incorporate FHIR APIs – for example, OpenMRS, OpenEMR, DHIS2, and even older

systems via middleware. The use of terminology standards (like SNOMED CT for diagnoses, LOINC

for lab tests, ICD-10 for morbidity coding) also enables integration by ensuring different systems

“speak” the same language. An example is Bahmni’s integration with SNOMED CT for clinical

terminology bahmni.org.

Country Case – Estonia: A frequently cited success for an integrated national digital health system

is Estonia, where a nationwide health information exchange connects all providers. Citizens have a

digital health ID, and data (EHR, prescriptions, images) flows securely on a blockchain-backed

infrastructure. This kind of top-down integrated platform demonstrates what’s possible in terms of

interoperability and patient-centric data integration (though Estonia developed it in-house, it aligns

with OpenHIE principles).

In summary, integrated HMIS platforms aim to break down silos between different health

datasets – combining clinical (individual) data with public health (aggregate) data, and linking

various domains like supply chain, HR, finance, etc. The trend is toward interoperability rather

than one monolithic software. As one WHO report on digital health notes, the ideal is a national

digital health ecosystem where various tools interconnect through open standards and shared

services, enabling comprehensive, timely data for decision-making link.springer.com itif.org.

Comparative Analysis of HMIS Software Solutions

Given the diversity of HMIS solutions, comparing them requires looking at multiple dimensions:

functionality, scalability, interoperability, cost, and support. Below, we provide a comparative

analysis focusing on these aspects for representative systems:
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Functionality & User Base: Commercial systems like Epic and Cerner offer the broadest

functionality (covering virtually all hospital departments), making them suitable for large tertiary

hospitals and integrated delivery networks. Open-source clinical systems (OpenMRS, Bahmni, GNU

Health) have modular designs that can be extended to many use cases but might require assembly of

pieces to achieve breadth (e.g. adding a separate radiology module). Public health systems like

DHIS2 specialize in aggregate data analytics and are not meant for clinical workflow, whereas

OpenMRS/OpenEMR focus on patient care documentation. An integrated strategy often uses each

for what it does best (e.g., OpenMRS for patient care, DHIS2 for reporting, linked together). Target

user base ranges accordingly: Epic/Cerner target high-resource settings with large IT teams;

OpenMRS, Bahmni target clinics/hospitals with some developer support (often NGOs or governments

in LMICs); DHIS2 targets Ministry of Health data teams and facility record officers who compile

reports.

Strengths & Successes: Open-source global goods like DHIS2, OpenMRS, OpenEMR, Bahmni have

cost advantages and flexibility. They empower countries to own and customize the system. For

example, DHIS2’s success in 80+ countries stems from its adaptability to local health programs and

strong community backing dhis2.org nuchange.ca. OpenMRS’s strength is its community-driven

innovation – it has been adapted for HIV, TB, COVID-19, and more by various implementers (with

hundreds of published studies validating its use) openmrs.org openmrs.org. Epic and Cerner’s

strength lies in their integrated suite and vendor support – hospitals implementing them can

consolidate dozens of departmental systems into one, and benefit from proven best practices built

into the software (e.g. clinical decision support alerts, standardized workflows). They also have

extensive analytics capabilities and third-party add-ons.

Weaknesses & Challenges: Cost and complexity are the glaring weaknesses of commercial

enterprise systems. Many public hospitals in developing countries simply cannot afford Epic or

Cerner; even in wealthy countries, implementations can run into hundreds of millions of dollars and

still fail to meet expectations (as seen in some European deployments) pubmed.ncbi.nlm.nih.gov

healthcareittoday.com. Open-source systems, conversely, suffer from limited official support –

without a vendor accountable, success hinges on local capacity or support from NGOs.

Customization can lead to fragmentation (e.g., different countries’ OpenMRS versions diverging),

though initiatives exist to share global best practices. Data quality and user adoption are common

challenges across all HMIS: an advanced system is useless if users don’t enter accurate, timely data.

Many implementations (open-source or commercial) have faced user resistance due to poor training

or workflow mismatch, causing under-utilization of features.
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Interoperability: Modern HMIS software increasingly prioritize interoperability. Legacy HIS/EHRs

often locked data in proprietary formats, but this is changing. For instance, Cerner has been

relatively more open internationally, participating in interoperability projects in Europe, and it

supports integrations in 30+ countries umbrex.com. Epic, after criticism, joined initiatives like

Carequality/CommonWell in the US and opened FHIR APIs. Open-source solutions naturally promote

openness: OpenMRS and DHIS2 integration has been demonstrated to automatically send facility

service data from the EMR to the national HMIS pmc.ncbi.nlm.nih.gov, improving data completeness

and eliminating manual reporting pmc.ncbi.nlm.nih.gov. Standards like FHIR are the bridge – e.g.,

OpenEMR implementing FHIR allows myriad apps (for telehealth, patient engagement, AI tools) to

plug in open-emr.org. A country with an interoperability layer can have a patient’s journey data flow

from a clinic’s OpenMRS to the hospital’s Cerner to the national DHIS2, aggregated for policy

makers. The Global Digital Health Strategy 2020-2025 explicitly urges countries to adopt

interoperability standards to achieve integrated health data exchange link.springer.com itif.org.

Scalability: Most systems reviewed have proven scalability but in different contexts. Epic easily

scales to multi-hospital systems with millions of records (e.g. Kaiser Permanente’s use of Epic serves

12+ million patients). DHIS2 scales to national population data – as noted, it covers countries with

over 100 million population (Pakistan, Nigeria) with tens of thousands of users. OpenMRS has scaled

within vertical programs (e.g. managing >1 million patient records in Kenya’s HIV program). A

potential bottleneck is infrastructure – cloud computing has eased scaling by allowing servers to

dynamically handle load. We see a trend of HMIS moving to cloud hosting (including government-run

HMIS in LMICs now using regional data centers or services like AWS for DHIS2). For smaller

installations, scalability is not a concern, but for national rollouts, careful planning (load testing,

clustering database servers, etc.) is needed, which open-source communities now have experience

with.

Costs: Cost information is often not transparent for commercial vendors (custom quotes). However,

it’s known that Epic and Cerner deployments are very costly (sometimes hundreds of millions USD

for a network of hospitals, including implementation services). Maintenance fees (software updates,

support) add recurring costs. In contrast, open-source HMIS software have no license fees – a

significant saving – but require investment in human resources: developers, IT staff, and training.

For example, instead of paying a vendor, a Ministry of Health might fund a local IT team and

consultants to configure OpenMRS and DHIS2. Total cost of ownership can still be substantial

(servers, training thousands of health workers, developing new features), but donors often support

these as capacity-building. Some middle-ground options exist too: for instance, lower-cost

proprietary systems or software-as-a-service (SaaS) models for small hospitals (e.g. cloud-hosted

EMRs that charge a monthly fee per clinic). Each solution’s cost-effectiveness depends on context:

an expensive system might yield efficiencies in a high-budget health system, whereas a lean open-

source solution is cost-effective in low-budget settings but might lack some high-end functionality.

Technical Support: Support models differ widely:

Vendor-Supported (Commercial): With products like Epic, Cerner, Meditech, the vendor typically

provides 24/7 support, on-site assistance during go-live, and continuous optimization services.

There are also user groups and annual conferences (like HIMSS) where best practices are shared.

This level of support is part of what the high cost pays for. However, reliance on the vendor means

less local ownership; if something goes wrong, one must wait for the vendor’s fix or pay for custom

development.
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Community/Partner-Supported (Open-Source): Solutions like DHIS2 and OpenMRS have thriving

communities. For instance, DHIS2 has regional Academy training programs and an online forum

where questions are often answered within hours by experts dhis2.org dhis2.org. Organizations such

as the University of Oslo, NGOs, and donor projects form a support backbone. Additionally, a local

partner ecosystem is emerging – companies or NGOs specialized in these tools (e.g. in West Africa,

HISP groups support DHIS2 in multiple countries). That said, support quality can vary, and it requires

proactive coordination by the implementing health authority to get the help needed. OpenMRS has

an annual implementers meeting and a collaborative culture – but if a critical system goes down, it’s

the local IT team that must respond; community help, while great, is not a formal SLA.

Hybrid: Some open-source projects offer professional support subscriptions (for example, OpenELIS

Global, an open-source lab system, had a consortium offering paid support). Also, many open-

source HMIS are now included in Digital Public Goods Alliance catalogs bahmni.org, which often

means there are institutional mechanisms to fund their maintenance and support as global goods.

Security and Data Privacy: This is an important aspect of HMIS comparison as well. Commercial

systems, particularly those in high-income countries, comply with strict regulations like HIPAA (USA)

or GDPR (Europe) for data protection. They have features for access control, audit trails, encryption,

etc. Open-source systems also strive for security – e.g., DHIS2 has a comprehensive access control

system and can be configured to meet data protection requirements, and OpenMRS has role-based

access and can integrate with national ID systems securely openmrs.org. However, ensuring security

in open-source deployments is up to the implementer – one must apply best practices (secure

hosting, updated patches, etc.). Data privacy concerns also arise with patient data in any system;

thus, countries are developing legal frameworks for health data management as they roll out these

HMIS.

In summary, there is no one-size-fits-all HMIS software – each comes with trade-offs. The

choice often depends on a country or organization’s needs, resources, and strategic approach.

A common pattern in many countries is a hybrid architecture: use open-source systems for

broad national platforms (e.g. HMIS, community health, etc.), and perhaps targeted commercial

systems for specialized hospital uses, all tied together through interoperability efforts. The end

goal is a coherent health information system that can improve patient care and public health

outcomes by providing the right data to the right people at the right time dhis2.org

businessresearchinsights.com.

Emerging Trends in HMIS

The field of health informatics is rapidly evolving. Several emerging trends are influencing the

development and implementation of HMIS software globally:

1. Cloud-Based HMIS Platforms

There is a clear shift towards cloud computing in health information systems. Cloud-based

EHRs and HMIS offer advantages in scalability, maintenance, and remote access. By 2024, an

estimated 83% of new EHR deployments were cloud or web-based, dominating the market
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grandviewresearch.com. Hospitals and health programs increasingly opt for Software-as-a-

Service models to avoid the complexity of managing in-house servers. This trend is seen not

only in wealthy countries but also in developing regions – for example, some African nations are

hosting DHIS2 on cloud providers to ensure reliability and support nationwide access. Cloud-

based systems enable easier updates, and can bolster data security via professional cloud

security services. However, they require reliable Internet connectivity and raise considerations

around data sovereignty (countries often stipulate local data centers or private clouds for health

data).

The pandemic accelerated cloud adoption as telehealth and remote data needs grew. Cloud-

based HMIS could be quickly scaled up to handle surges in data (like COVID-19 case reports) or

to support remote work by health staff. Key benefits of cloud HMIS include on-demand

scalability (adding more server capacity during peaks), cost savings in terms of hardware and IT

staffing (especially for smaller facilities), and real-time data access from anywhere

businessresearchinsights.com businessresearchinsights.com. For instance, in the private sector,

small clinics choose cloud EHRs so that doctors can view records from home or multiple clinic

sites. On a national scale, cloud hosting a system like DHIS2 can allow all district health officers

to use dashboards without heavy local IT infrastructure.

Challenges: Data privacy is a concern – providers must ensure cloud vendors comply with

health data protection laws. There’s also the risk of downtime if Internet fails; many cloud-based

HMIS include offline modes or hybrid architectures to mitigate this.

Nonetheless, the momentum is clear: “The rapid growth of cloud-based HIS solutions is gaining

acceptance with increased scalability and real-time data access” businessresearchinsights.com.

We can expect most new HMIS implementations to consider cloud options first, perhaps using

hybrid models (critical systems hosted locally, others in cloud). Even established vendors are re-

engineering for cloud: MEDITECH’s latest Expanse is marketed as a web-based, cloud-

deployable EHR ehr.meditech.com; Cerner has been leveraging the Oracle Cloud after

acquisition; Epic offers hosted options via partners. Cloud readiness is now a standard

requirement in HMIS procurement.

2. Artificial Intelligence (AI) and Machine Learning Integration

AI is poised to transform HMIS by providing advanced analytics, decision support, and

automation of routine tasks. Current EHRs are integrating AI in various ways

grandviewresearch.com grandviewresearch.com:

Clinical Decision Support: Machine learning algorithms embedded in EHRs can analyze patient data

and alert providers to risks (e.g. early sepsis warning, drug interaction alerts beyond simple rules,

predicting patients at risk of readmission). For instance, some systems now have AI that scans the

EHR and suggests possible diagnoses or flags abnormal results that might be overlooked.
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Natural Language Processing (NLP): AI-driven transcription and coding assistants are emerging.

As noted in a 2023 example, Oracle (Cerner) developed a Clinical AI Agent that can transcribe

clinician-patient conversations in real-time into structured EHR notes and even prepare orders or

reminders grandviewresearch.com grandviewresearch.com. This can drastically reduce

documentation burden (“reduce the burden of EHRs on clinicians” as the Chief Health Information

Officer of CAMH put it grandviewresearch.com).

Administrative Automation: AI can take over scheduling, billing code suggestions, and other

administrative functions. This improves efficiency and reduces human error in HMIS operations

grandviewresearch.com.

Predictive Analytics: On the public health side, AI is being used to predict outbreaks or health

service demand. With large HMIS datasets (e.g. years of DHIS2 data), algorithms can forecast

disease incidence trends or identify anomalies in data quality. Already, countries are exploring using

DHIS2 data with AI to improve disease surveillance (for example, using machine learning to detect

clusters of symptoms that might indicate an outbreak).

Personalized Care: In integrated digital health records, AI can help tailor care – for example, by

analyzing a patient’s entire history and suggesting personalized screening or treatment plans

following clinical guidelines and patterns learned from millions of other cases.

All major HIS/EHR vendors have AI initiatives, often in partnership with tech companies (e.g. Epic

with Microsoft’s Azure for AI, Cerner/Oracle with AI labs, etc.). On the open-source front, AI

integration is nascent but growing: there are experiments like using OpenMRS data for AI-driven

HIV treatment optimization, or applying NLP to OpenEMR records for population studies. Also, AI

tools that are vendor-neutral (like a diagnostic algorithm) can be interfaced via FHIR to any

compliant HMIS. This allows even open systems to benefit from external AI services.

Caution: The introduction of AI brings challenges regarding transparency (the “black box” issue

with some algorithms), validation (ensuring AI recommendations are accurate and not biased),

and accountability (who is responsible if an AI suggestion leads to error). Nonetheless, the trend

is that HMIS will increasingly have AI “co-pilots” assisting clinicians and health officials.

3. Mobile Health (mHealth) and Decentralized Data Collection

Mobile technology has revolutionized health information capture and access. Smartphones and

tablets are now ubiquitous even in many rural areas, providing a platform for HMIS interfaces on

the go. Several implications of this trend:

Frontline Data Entry: Health workers can use mobile apps to enter data directly from the field. For

example, immunization nurses using tablets to record each vaccination in an app (such as OpenSRP

or CommCare), which then syncs with the central HMIS. This improves timeliness and accuracy

compared to paper forms that are later transcribed. Many countries now equip community health

workers with mobile apps that feed into national systems in real time.
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Patient Engagement: Mobile health includes patient-facing apps – patient portals, appointment

reminders via SMS, etc. Modern EHRs like Epic have patient apps (Epic’s MyChart) so patients can

view their records. In low-resource settings, simpler approaches like SMS result delivery (e.g.

sending lab results or antiretroviral therapy reminders by SMS) are common and effective.

Integration of these into HMIS ensures that patient-generated data (like glucose readings from a

mobile app) could flow into their health record.

Telehealth and Remote Monitoring: The COVID-19 pandemic greatly expanded telemedicine. EHR

systems integrated video consult modules and remote monitoring of patients (for instance, blood

pressure cuffs or blood sugar monitors that sync with the cloud). HMIS are adapting to incorporate

these data streams. For example, a doctor can have a virtual visit with a patient and document it in

the same EHR, or a national HMIS may track home-monitored COVID patient statuses.

Offline Capability: A key mobile-related trend for global HMIS is robust offline functionality. Apps

like DHIS2 Android Capture allow health workers to enter data offline in remote clinics and sync later

when connectivity is available dhis2.org. This is critical for ensuring rural inclusion in digital

reporting.

Wearables and IoT: Though more futuristic for developing contexts, in advanced settings HMIS are

beginning to integrate data from wearable devices (fitness trackers, smartwatches that monitor heart

rate, etc.). These data can enrich patient records with continuous monitoring info. Over time, public

health systems may also glean population health insights from aggregated wearable data (with

appropriate privacy safeguards).

In essence, mobile health is bringing HMIS to the last mile – both in terms of data collection

from every community and dissemination of health information to every individual’s hand. The

WHO’s digital health strategy emphasizes mHealth as a key component for extending care and

information services nature.com itif.org. Governments are developing mHealth strategies

alongside their HMIS deployments (for instance, India’s Aarogya Setu and other apps

complement the national digital health mission). We expect every major HMIS software to have

first-class mobile support going forward, and a growth of “mobile-first” health information

solutions.

4. Global Digital Health Strategies and Standards

At the policy level, there is a strong push for coherent national and global digital health

strategies. Organizations like the WHO and ITU have been guiding this through documents like

the WHO Global Strategy on Digital Health 2020–2025, which calls for investments in

harmonized health information systems and the adoption of international standards and “digital

public goods” link.springer.com bahmni.org. Key elements of this trend include:
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Government Leadership and National eHealth Architectures: More countries are developing

formal National eHealth architectures that outline how various HMIS components fit together. They

often designate a set of approved software (e.g. choosing DHIS2 for HMIS, OpenMRS for EMR, etc.)

and ensure they align with a shared architecture (often reference models like OpenHIE). Countries

such as Tanzania, Rwanda, South Africa, India have published eHealth architectural frameworks,

which has guided procurement and implementation in a coordinated way rather than silos.

Emphasis on Interoperability Standards: As mentioned, compliance with HL7 FHIR, ICD codes,

etc., is increasingly mandated. For example, the European Union is moving toward an “European

Health Data Space” which will require interoperability among member states’ systems, and many

LMICs with support from donors are implementing interoperability layers with FHIR-based data

exchange. The existence of an International Patient Summary (IPS) standard allows sharing of

essential patient info across borders, which is being tested in EU and beyond. We can expect new

HMIS to adhere to these emerging global standards out-of-the-box.

Cybersecurity and Data Governance: With increased digitization comes concern for protecting

sensitive health data. There’s a trend of strengthening legal frameworks (data protection laws that

cover health data) and implementing security standards (encryption, two-factor authentication for

system access, etc.). Hospitals have been victims of ransomware attacks, so HIS vendors are

incorporating advanced security measures. Governments are also classifying health infrastructure as

critical information infrastructure, which implies stringent cybersecurity oversight for HMIS.

Use of Unique Identifiers: To integrate data, consistent unique IDs are essential. Many countries are

introducing unique health IDs for individuals (for example, India’s ABDM introduces a Health ID for

every citizen). This allows linking records across systems (with consent). Facility registries (master

facility lists with unique codes) and provider registries are also being established. These are often

part of the integrated HMIS strategy – ensuring that when a clinic submits data or a lab sends

results, they reference common IDs so that different data sets can join up.

Digital Health Investment and Capacity Building: Multilateral agencies (World Bank, Global Fund,

USAID) are investing in HMIS as foundational to health system strengthening. There is support for

capacity building – training health informatics specialists in-country, creating career paths for data

managers, etc. This is a shift from ad-hoc NGO projects to institutionalizing HMIS skills within

governments and local organizations. It means the sustainability of HMIS implementations should

improve over time.

Emergence of Global Goods and Collaboration: The concept of “Global Digital Health Goods”

has gained traction – meaning software solutions that are open, adaptable, and meet a breadth of

health needs. We’ve seen DHIS2, OpenMRS, OpenLMIS, CommCare, etc., being promoted by

initiatives like Digital Square and Digital Public Goods Alliance bahmni.org. Collaboration across

countries is happening: for instance, countries share DHIS2 metadata packages (Mozambique might

reuse a HIV dashboard developed in Uganda, etc.), and communities of practice across borders learn

from each other’s HMIS challenges.

Overall, the trajectory is toward smarter, more connected, and user-friendly HMIS. A vision

often cited is a learning health system where data from HMIS is continuously analyzed (with AI

help) to improve clinical protocols and public health interventions, creating a feedback loop from
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data to action. We are seeing the building blocks of that vision being put in place through these

emerging trends.

Conclusion

Health Management Information System software has become an indispensable pillar of modern

healthcare and public health management. From busy urban hospitals in the United States

implementing Epic or Cerner, to rural clinics in Africa using OpenMRS on tablets, to national

health ministries leveraging DHIS2 for policy planning – HMIS solutions are enabling better

health data management and evidence-based decisions worldwide. In this report, we have

catalogued a comprehensive list of HMIS software, detailing their functionalities, usage contexts,

and comparative advantages.

Key takeaways: Commercial HIS/EHR systems offer depth of functionality but come with high

costs and complexity, while open-source solutions provide flexibility and affordability but require

local capacity and community support. Public health and surveillance systems like DHIS2 and

SORMAS demonstrate the power of open platforms in scaling to national and global levels,

especially when backed by strong community and institutional support. Integrated approaches

that combine multiple systems via interoperability are increasingly favored over monolithic one-

size-fits-all systems, reflecting the diverse needs of health information users – from clinicians

needing patient histories to policymakers needing service coverage statistics.

The rapid advancement of technology – cloud computing, AI, mobile networks – is further

transforming what HMIS can do. These trends promise more accessible, intelligent, and

integrated systems in the near future. A cloud-based HMIS with AI-assisted analytics

accessible on a smartphone was a futuristic idea not long ago; today it is within reach of even

low-income countries, as long as the right investments in infrastructure and human capacity are

made. International collaboration and standardization efforts, led by organizations like WHO, are

smoothing the path by providing guidance and tools (e.g. standards, digital health strategies) so

that countries need not start from scratch.

Finally, it is important to remember that technology is a means to an end. The ultimate goal of all

these HMIS software solutions is to improve health outcomes – by enabling clinicians to deliver

safer and more effective care, by helping health managers ensure resources are used efficiently,

and by empowering public health officials to respond swiftly to health threats. Achieving this

requires not just good software, but also people and processes – training users, ensuring data

quality, and fostering a culture of data use for decision-making. The systems profiled in this

report have shown immense potential and have accumulated success stories (and lessons from

failures) that provide valuable knowledge for future implementations. With rigorous planning,

sufficient support, and a focus on interoperability and innovation, healthcare and IT

professionals can leverage these HMIS tools to strengthen health systems and ultimately save

lives.
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Sources: The information in this report is drawn from a range of credible sources, including

academic studies evaluating EHR systems pmc.ncbi.nlm.nih.gov pubmed.ncbi.nlm.nih.gov,

official documentation and websites of HMIS software projects dhis2.org bahmni.org,

publications by global health institutions (WHO, CDC) on HMIS best practices

globalhealthdata.org globalhealthdata.org, and case studies of implementations in various

countries opensource.com nuchange.ca. These sources are cited throughout the text (in the

format citation) to enable further exploration. The dynamic nature of the field means that new

developments continue to emerge – readers are encouraged to consult the latest literature and

community forums for up-to-date insights on specific software. This report provides a snapshot

as of 2025 of the global HMIS landscape, intended to educate and inform professionals tasked

with navigating the complex but rewarding endeavor of digital health information management.
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IntuitionLabs - Industry Leadership & Services

North America's #1 AI Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs

leads the US market in custom AI software development and pharma implementations with proven

results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex

Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US AI consultancy with comprehensive FDA, EMA, and 21 CFR Part 11

compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based AI expert with 20+ years

in software development, multiple successful exits, and patent holder. Recognized as one of the top

AI experts in the USA.

Custom AI Software Development: Build tailored pharmaceutical AI applications, custom CRMs,

chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private AI Infrastructure: Secure air-gapped AI deployments, on-premise LLM hosting, and private

cloud AI infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data

conversion, automated document analysis, and intelligent data extraction from clinical and regulatory

documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and

custom field force applications with advanced analytics and reporting capabilities.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI sales assistants,

and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory

management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and

real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,

and custom data visualization solutions for pharmaceutical insights.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and

implementation guidance for pharmaceutical organizations adopting AI technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.

We make no representations or warranties of any kind, express or implied, about the completeness,

accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or

its representatives be liable for any loss or damage including without limitation, indirect or consequential

loss or damage, or any loss or damage whatsoever arising from the use of information presented in this

document.

This document may contain content generated with the assistance of artificial intelligence technologies.

AI-generated content may contain errors, omissions, or inaccuracies. Readers are advised to

independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are

the property of their respective owners. All company, product, and service names used in this document

are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply

endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading AI software development firm specializing exclusively in

pharmaceutical and biotech companies. As the premier US-based AI software development company for

drug development and commercialization, we deliver cutting-edge custom AI applications, private LLM

infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance

software. Founded in 2023 by Adrien Laurent, a top AI expert and multiple-exit founder with 20 years of

software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your

business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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