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1 Introduction 
This document describes functionality, work flows, interoperability standards and design criteria for Master 

Facilities List (MFL) maintenance software.  MFL maintenance software is based on a Facility Registry but also 

includes a user interface, access control and related features for maintaining the Facility Registry and using 

facility information for reporting and other purposes.  This document also addresses relationships among MFL 

maintenance software, Facility Registries and other components of a Health Information Exchange.  It arises out 

of the author's participation in the Open HIE Facility Registry Community and experience with the DHIS2 and 

Resource Map products discussed herein. 

The intended audience for this document includes: 

 Organizations desiring to systematize the gathering and sharing of facility-based health data, for whom 

the document describes the role of a MFL in the constellation of health information systems 

 Organizations undertaking the compilation of a master facility list, for whom this document describes 

important technical issues 

 Organizations integrating healthcare IT solutions across facilities and organizational sub-units, for whom 

this document describes principles for organizing data 

 Organizations developing MFL maintenance or Facility Registry software, or adding such capabilities to 

existing software, for whom this document provides input for a road map or requirements document 

 Organizations involved in developing standards for the exchange of health information, for whom this 

document will provide a basis for the further development of messaging standards 

This document does not describe how to organize and manage a MFL compilation project.  That process is 

described in other documents noted in the bibliography.  Generally applicable management techniques and best 

practices for software implementation projects apply to MFL compilation projects. 

2 Problem Description 
Until recently, healthcare has been provided in an atomized manner, with facilities and practitioners operating 

independently and maintaining records in a facility-determined manner.  Even in highly centralized, government 

operated healthcare systems, standards of care and recordkeeping have operated in an "open loop" 

arrangement, with requirements from above subject to differing local implementation and data from below not 

being fed back in a form useful for improving quality of care.  But with the revolution in information and 

communications technology of the past decade, the opportunity has arisen to improve healthcare delivery 

through the collection of high quality, readily accessed data relating to patient diagnosis and treatment, to 

provider activities and to facility capabilities, and the use of this data to drive the quality improvement process. 

It has long been recognized that the systematic gathering of service delivery and population health data is a 

keystone of the national health information infrastructure.  In the developing world, this has taken place at the 

"district" level, where the district represents a civil subdivision or a catchment area.  However, the former vision 

of a single facility meeting the healthcare needs of the district's population has been rendered inadequate by 

increased urbanization, improved transportation and the extension of health programs through community 

outreach.  Instead, the focus has turned toward the locations at which healthcare services are delivered and the 

functional groups which deliver those services.  While the district often remains as a unit for planning and 



measurement of service delivery, its footprint is a collection of activities carried out by and within multiple 

facilities and organizations. 

Most public health activities are organized by programs addressing a single disease or condition, such as 

HIV/AIDS, tuberculosis, pregnancy or occupational illnesses.  While tremendous strides have been made to 

coordinate disease and condition information at the patient level within a single longitudinal health record, the 

need remains to manage these public health programs, including activities which are not carried out at the 

patient level, such as provider training and facility upgrading.  Furthermore, outside of case-based surveillance, 

the patient data used by these programs is usually aggregated to measure service delivery and outcomes rather 

than treated as an individual health record.  Thus vertical, program-specific systems cannot be expected to 

disappear simply through improved electronic health records and better sharing of the data within them.  

Rather, it is necessary to focus on the delivery points for particular services associated with each health 

program, to understand the characteristics of those delivery points which affect their ability to deliver services, 

to measure the activities taking place at the delivery point, and to monitor summary indicators of disease 

management among the patients being served. 

2.1 Purpose and Function of a Master Facility List 
The purpose of a MFL and of MFL maintenance software is to provide a common means of identifying and 

characterizing healthcare service delivery points.  It is centrally maintained and contains a prescribed dataset.  It 

is intended to be the system of reference for all information systems, providing a unique facility ID for their use, 

as well as mappings to the facility IDs of legacy systems.  In addition, it maintains information about the services 

provided at the delivery point. 

Data describing the facility, such as its name and location, will be referred to as "facility data." Programmatic 

data collected at the facility level, such as the number of HIV tests performed in the ante-natal clinic, will be 

referred to as "facility-based data."  Some data characterizes the facility's participation in a program, such as 

"sex worker clinic," and may be considered either. 

The following types of information systems are among those using facility or facility-based data: 

 Management Uses: 

o Health services directory (location, services, contacts) 

o Budget and planning (location, services) 

o Revenue and expenses (location, services) 

o Provider roster (location, staff) 

o Human resources and payroll (location, staff) 

o Building information system – physical condition, blueprints, electrical, HVAC, telecomm, water, 

waste management (location, contacts) 

o Asset control system  – medical, lab equipment; maintenance contracts and history (location) 

o Logistics – inventory, receiving, dispensing  (location) 

 Surveillance, Monitoring and Evaluation Uses: 

o HIV by service 

o Tuberculosis 

o Ante-natal care 

o Malaria 



o Tropical diseases 

o IDSR/World Health Regulations 

o Safe water and sanitation 

o Newborn testing 

o Immunization 

o Early child development 

o Denominator data (population, area, households) 

o Special population data (social and economic indicators) 

 Health System Strengthening Uses: 

o Blood safety 

o Laboratory 

o Routine Health Information (service statistics) 

o Capability-maturity evaluations 

o Vital statistics 

The MFL serves as a basis for longitudinal data by providing a unique identifier which persists through 

relocations and through revisions of organizational structure and civil boundaries.  It serves as a basis for cross-

sectional data by identifying facilities which can be compared or aggregated.  It is geo-located , containing 

latitude/longitude and boundary data as well as organizational and civil hierarchies for aggregation.  It provides 

a location dimension for use by health data warehouse applications. 

The MFL includes all sites involved in health service delivery or where health service personnel are deployed.  In 

addition to clinics, hospitals and similar facilities, it also Includes temporary, seasonal or historical facilities;  

blood processing facilities, warehouses and similar sites which provide services without seeing patients; 

administrative facilities; and sites responsible for mobile service delivery and community-based services. 

2.2 Services and Components 
A single facility may offer multiple healthcare services (in-patient, out-patient), allied health services (lab, dental, 

ophthalmological) and public health programs (supplemental food, insecticide-treated bed nets, clean water).  

Personnel providing these services may be co-located with but administratively independent from the health 

facility.  Within the facility, particular medical settings (HIV clinic, TB clinic, maternity ward, male post-operative 

ward, out-patient pharmacy, trauma ward drug locker) may need to be distinguished from each other to 

properly account for delivery of the same service by multiple groups.  A services and components view of a 

facility is shown in the following illustration. 



 

Figure 1: Services and Components 

The different shadings in the figure represent different non-governmental organizations which provide support 

for the components and services; the cross-shading in the “VCT Program” box represents two organizations 

supporting the same activity. 

Both the terms "service" and "component" are subject to a certain amount of ambiguity.  A public health service 

is a programmatic activity that may involve disease prevention, diagnosis, treatment or surveillance.  A medical 

service is a context of care in which a patient can undergo multiple diagnostic or treatment activities.  A 

component may be a physical location within a facility or an organizational unit associated with the facility.  

Within this document, "service" will generally be used to indicate a programmatic activity to be carried out and 

"component" will generally be used to indicate the organizational unit responsible for delivering the service.  

However, the systems with which the MFL maintenance software communicates do not use a uniform 

terminology. 

Services may exist at different levels, representing the capacity of the facility to deliver a particular range of 

services, given its physical and human resources.  An illustration of service levels from Kenya is given below. 



 

Figure 2: Service Levels 

It is possible to have facilities that are supposed to be at a particular level ("nominal") but in actuality are at a 

different level ("measured"). 

2.3 Hierarchies 
Facility data makes extensive use of hierarchies.  Geographic hierarchies represent civil divisions and catchment 

areas.  Organization hierarchies represent management and support organizations.  All of these hierarchies are 

subject to change over time.  One purpose of the MFL is to permit a longitudinal presentation of facility-based 

data independent of the then-current geographic and organizational entities to which the facility itself belongs.  

Another purpose is to permit aggregation of facility-based data to higher levels of the hierarchy. 

The use of a tree data structure to represent geographical or organizational hierarchies is well-known.  The 

logical relationships among hierarchies, facilities, components and programmatic service data are shown in the 

following illustration. The typology of the nodes, facilities and components is shown by broad categories within 

round-corner rectangles and by annotations listing examples of their types.    



 

Figure 3: Geographic Hierarchy of Facilities and Components 

MFL software may represent this logical data model in different ways.  The following table shows several 

alternative sets of data objects that can be used to represent the elements of the logical data model; the 

representations are discussed in the sections that follow. 

Representation Hierarchy Concept Facility Concept Component Concept Service Concept 

Hierarchy Node Node  Node  Node  Service 

Facility/Component Node  Facility/Component  Facility/Component  Service 

Component/Service 1 Node Node Component/Service Component/Service 

Component/Service 2 Node Facility Component/Service Component/Service 

Table 1: Object Representation of Hierarchies, Facilities, Components and Services 

2.3.1 Hierarchy Node Representation 

In hierarchy node representation, the primary geographic hierarchy is extended to include facilities and 

components; the nodes are distinguished by their type.  The advantages of this representation are that (1) users 

have found it intuitive; and (2) programmatic data can be aggregated to higher levels of the hierarchy easily.  

The disadvantages of this representation are that (1) the primary geographical hierarchy is treated differently 

than all other hierarchies; (2) aggregate and denominator data from other hierarchies cannot be accessed in the 



same way as data from the primary geographical hierarchy; and (3) the data elements required for geographic 

areas, facilities and components are likely to be very different, making a type-specific schema for data entry and 

display an extremely important feature.  Both of the products discussed in section 5 of this paper use hierarchy 

node representation and neither has a type-specific schema for data entry. 

2.3.2 Facility/Component Representation 

In facility/component representation, facilities and components are represented by one type of object and 

hierarchy nodes by another; the facility/component objects contain a link to either a hierarchy node (facility) or 

a facility/component object (component).  The advantages of this representation are that (1) all programmatic 

data is connected to a facility/component object; (2) all aggregate and denominator data is connected to a 

hierarchy node; (3) all services are connected to a facility/component object; (3) facility- and component-specific 

data elements such as street address are associated with facilities and components but not hierarchies; (4) the 

number of layers of component are definable by the user; and (5) all hierarchies are treated the same way.  The 

disadvantages of this representation are that (1) it is more complex than the other representations; and (2) 

facility- and component-specific data elements are likely to be different. 

2.3.3 Component/Service Representation 

In component/service representation, components and services are combined into a single object containing 

data elements relating to both, and there will only be one layer of them below the facility.  The facility may be 

represented by use of a hierarchy node  (option 1) or by its own object type (option 2); the service/component 

objects link to facilities.  The CSD discussed in section 3.2.2 uses Component/Service 2 representation.  This 

deliberate elimination of the distinction between services and components will require implementers to pay 

careful attention where data must reflect the context of service delivery within the facility. 

3 Design Considerations for Master Facility List Systems 
This section discusses several factors which may be of greater or lesser importance in particular 

implementations of a MFL.  These give rise to feature definitions for MFL maintenance software.  The 

importance of a particular feature depends on the relevance of the corresponding factor to the implementer. 

3.1 Workflows 
The MFL is a central resource, so the team that creates and maintains it should be a central service.  A central 

credentialing body for health facilities, if one exists, would be a good niche for the MFL data management team.  

As a central resource, stakeholders from all programmatic and administrative groups should have input to the 

team's agenda.  This channel can be an important source of current information about facilities and services.  In 

countries with a federal structure or where there are multiple focal points for establishing facilities, it may be 

necessary to have multiple points of data management.  However, the health information exchange data model 

requires that each facility have exactly one unique entry, and this is the responsibility of the data management 

team. 

MFL maintenance software should be metadata driven, so that the data needs of the implementation can be 

specified initially and changed over time through configuration rather than programming.  It should permit the 

specification of data elements of standard primitive types (e.g. string, number, date) and some compound types 

(e.g. hierarchy, single- and multi-select lists with or without "Other" text).  It also needs at least basic data 

validation tests (required fields, numeric ranges) and perhaps even skip patterns.  In particular, operations for 

creating and editing hierarchies and for moving facilities from one hierarchy node to another will be required.  



The metadata describing the data elements should be available as a data dictionary, indicator registry or similar 

structure. 

3.1.1 Master Facility List Creation – Project Product Approach 

One approach to the initial creation of a MFL is to have a project dedicated to its production.  It is the 

responsibility of the project to gather all known facility lists; to merge and consolidate them into a preliminary 

list; to consult with other sources to identify additional facilities and resolve doubts arising during the merge 

process; to gather additional data for facilities where required data elements are missing; and to publish the list.  

In practice, it will probably be the case that a small number of current lists will provide a sufficiently complete 

and accurate preliminary list; partial lists, historical lists, late-discovered lists, and lists requiring special approval 

before inclusion will be added by the central data management team as they become available. 

In order to support this workflow, MFL maintenance software should be able to import facility data from 

standard text files (.CSV, tab-delimited).  It should be possible to map input fields to data fields.  It should be 

possible to maintain input data separately from the facility data until the new data is ready to be merged.  The 

merge process should be supported by features to associate input facilities with existing facilities; to identify 

new facilities in the input data to be added to the registry; and to resolve conflicts between registry data field 

values and input data field values.  This process would be facilitated by fuzzy name matching capability and by 

the ability to limit the working set based on hierarchy names and levels.       

In addition, it should be possible to import hierarchies from standard text files which indicate levels by means 

such as (1) delimiters at the beginning of each line; (2) repeating level names for all levels, not just the level 

being defined; or (3) hierarchical numbering. 

3.1.2 Master Facility List Creation – Project By-Product Approach 

A second approach to the initial creation of a MFL is to have a project dedicated to collecting a particular set of 

facility-based data, with the MFL created as a by-product of the data collection effort.   This approach is more 

tenable when a particular health program has a need to gather data within a particular time period which does 

not allow coordination with the full range of potential stakeholders.  In this approach, programmatic data will be 

gathered at the same time as facility data.  In fact, the resulting architecture may look more like a program-

specific data system which supports a Facility Registry API, with data entry and reporting supporting both facility 

data and facility-based programmatic data.  By iterating this process over several program areas or 

supplementing the facility data from additional sources, the central data management team can obtain a 

complete MFL. 

In order to support this workflow, richer capabilities for representing programmatic data are required.  This may 

result in the use of additional primitive data types (currency, timestamp) or complex objects (lab equipment, 

maintenance contract).  In addition, there may be a need to specify groups of related data, such as a series of 

questions on a questionnaire or the disaggregation of a variable (for example, by sex).  The complex objects and 

data groups may be repeated within a facility, and may require validation for global or local uniqueness. 

3.2 Related Interoperability Standards 
The facility registry is designed to work as part of a health information exchange.  The MFL software should use 

the other components of the exchange to access data as to which they are systems of record.  In particular, the 

health worker registry should supply the information on workers who are contacts for the facility, and the 



terminology server should supply the data elements kept in the facility registry and the value sets which those 

data elements can take.  This is shown in the following illustration. 

 

Figure 4: MFL Maintenance Software in the Health Information Exchange 

The messaging standards discussed in the following sections cover the facility registry domain.  A conceptual 

data model on which the messages are designed is shown for each.  MFL maintenance software should support 

the data elements and relationships required by the standards, but is not limited to those data elements or 

required to use the conceptual data model as its data model. 

3.2.1 IHE Healthcare Provider Directory (HPD) Profile 

The HPD profile supports storage of and access to healthcare provider information in a directory structure.  The 

directory structure contains individual and organizational providers that are classified by provider type, 

specialties, credentials, demographics and service locations.  The HPD high-level data model is shown in the 

following illustration. 



 

Figure 5: HPD Data Model 

The HPD model supports multiple organizational hierarchies, with each non-leaf node owning a relationship 

group containing its provider or organizational children for each hierarchy to which it belongs. 

In an IHE-based health information exchange, the MFL uses individual providers to represent employees with 

particular responsibilities within the facility.  It uses organizational providers to represent organizational 

affiliation hierarchies; organizational providers may also be used to represent components of facilities.  MFL 

software should allow the use of its data store as an HPD by supporting the messages specified by the HPD 

specification. 

3.2.2 IHE Care Services Discovery (CSD) Profile 

The CSD profile supports queries across related directories containing data about organizations, facilities, care 

services and providers.  The CSD high-level data model is shown in the following illustration. 



 

Figure 6: CSD Data Model 

The model reflects the basic idea that a particular service at facility belonging to a particular organization is 

available from providers belonging to particular organizations under the auspices of a particular organization.  

The CSD profile extends the HPD data model, renaming Organizational Provider to Organization and Individual 

Provider to Provider; unlike HPD, it requires every Individual Provider to belong to at least one organization.  It 

also adds two additional types of objects, facilities and care services.  While care services can represent 

programmatic activities, implementers will need to be careful to preserve the automated appointment 

scheduling function for which they were designed.   The CSD profile does not provide a separate representation 

for components.  The CSD message specification contains extension points for transmitting user-defined 

attribute data. 

The CSD profile defines a Care Services Info Manager functionality which orchestrates queries against one or 

more Care Services Directories, each of which serves as a repository for one or more of the four types of objects.  

The CSD profile does not define messages corresponding to database operations on the directories.  A Care 

Services Directory must always have exactly one uniquely identified record for each object of the type it 

supports; duplicate IDs or multiple entries for the same object must not be exposed.  This has implications for 

the design of any merge functionality in the MFL software.  

In an IHE-based health information exchange, the MFL maintenance software should act as a Care Services Info 

Manager as well as a directory for at least services and facilities.  The MFL contains the centrally-managed 

directory of facilities and programmatic services; where point of care appointment scheduling application exists, 

the MFL will contain its URL. 



3.2.3 Facility Registry Data API (FRED) 

FRED is a REST-like interface through which to access facility data.  In conjunction with its data store, it acts a 

Care Services Directory actor in conformance with the CSD profile.  It is a component of the Resource Mapper 

application.  The FRED high-level data model is shown in the following illustration. 

 

Figure 7: FRED Data Model 

The FRED data model is closely related to the JSON representation of serialized objects; the properties are all 

JSON objects and the property values are all JSON primitives. 

3.3 Stored Queries 
A primary use case for a facility registry is to provide a location dimension for data warehouse purposes.  The 

facility data is to be joined to facility-based data for selection, aggregation and filtering.  In this context, an 

object-based API such as REST creates a performance bottleneck by not being part of an optimized query 

execution plan.  This can be overcome by exposing queries, optionally parameterized, which can be used directly 

by a JDBC/ODBC invocation.  Stored queries, their descriptions and usage should be discoverable.  Note that 

these stored queries can be used to fetch data for the query capability specified by CSD for the Care Services 

Info Manager. 

3.4 Historical Data 
The purpose of the MFL is to maintain a longitudinal record of facility and facility-based data.  It is desirable that 

changes in facility data that affect classification and reporting of facility-based data be recorded so that reports 

for earlier periods can be re-run with consistent output.  This capability goes beyond maintaining historic data 

element values from periodic reports, as facility data is generally not periodic.  There are various techniques of 

date stamping and retaining previous versions of data available to meet this requirement. 



3.5 Security and Privacy 
For the most part, facility data does not present privacy and security issues; much of the data will be made 

public through on-line or printed facility directories.  The following potential issues have been identified: 

 Provider personal information, such as address and home telephone 

 Work product, such as a user's list of facilities tagged for follow-up 

 Classified information, such as the exact location of military facilities 

 Administratively confidential information, such as budgets or contracts with NGOs 

The more programmatic information the MFL maintenance software manages, the greater the possibility that 

data will have to be kept private.  Security-based use cases indicating the required granularity include the 

following: 

 Regional users should only be able to edit data within their region (location-based access) 

 Public users should only be able to view aggregated data (level-based access) 

 Only management personnel should be able to view budget data (field- or data group-based access) 

 Facility users should not be able to edit data once it has been reviewed (data status-based access) 

One way to implement security would be the use of a "frame" object to hold particular data elements to be 

made available to a user for editing, viewing or aggregating.  User privileges would be evaluated for each frame 

to which the user seeks access.  This is similar to the "layer" concept in Resource Map (section 5.2).  However, 

frames could be nested to any depth. 

3.6 Internationalization and Accessibility 
MFL maintenance software should support full internationalization.  Program screens, prompts, tool tip help, 

pick lists and messages (except unanticipated system-level error messages) should be shown in the user's 

default language to the extent translations are available.  Metadata such as field names and descriptions should 

be available in the user's default language to the extent translations are available.  Language changes should be 

handled "on the fly," with no more effort than a page refresh.  Both left-to-right and right-to-left languages 

should be supported.  The system administrator should have the ability to add additional language translations 

as required.  Date formats should reflect the user's default setting.  If a currency data type is required, it should 

maintain the currency in which the data is entered and should be formatted to reflect that currency's default. 

MFL maintenance software should support accessibility features available in the operating environment as 

described in level A of the W3C Web Content Accessibility Guidelines v. 2.0 (see bibilography). 

4 Logical Data Model for Facility Information Management Software 
The following data model is based on the facility/component representation of places, facilities and 

components.  The data elements have been selected based on actual facility lists and the HPD and CSD profiles; 

it is expected that data elements will be configurable within the MFL maintenance software and defined at the 

national level.  This should result in a metadata-based data dictionary or indicator registry by which users would 

be able to find out what data exists in the database and how to access it. 

4.1 Basic Data Elements for Facilities and Components 
 Facility ID (system-assigned) 



 Facility ID in other systems (assigning authority, context, ID) 

 Facility Names with preferred name indicator 

 Location (civil division) – link to hierarchy node  

 Mailing and street address 

 Geographic coordinates or shape ID (data source/accuracy should be included) 

 Catchment/service area – link to hierarchy node  

 Facility type  

 Facility care level (primary, secondary, etc.) 

 Related facility/components – link(s) to/from other facility/component elements  

 Services – link(s) to/from services 

 Facility Owner/Operator type (indicates governance organization and standards) 

 Facility open/close dates 

 Manager/contact person information – link to provider  

 Telephone numbers, e-mail address, server URL, IP address 

 Supporting organization – link to organization  

 Supporting provider – link to provider within supporting organization  

4.2 Basic Data Elements for Services 
 Service Names, category of service (selected from pre-populated list) 

 Service level – nominal, measured 

 Summary measures and other service indicators used to categorize facilities 

 Contact person information – link to/from provider  

 Providers (for implementing IHE CSD profile) – links to/from provider  

 Days/hours of service (directory, scheduling) 

 Supporting organization – link to organization  

 Supporting provider – link to provider within supporting organization  

 Service start/end dates 

4.3 Basic Data Elements for Organizations 
 Organization Names 

 Addresses 

 Identifiers (assigning authority, context, ID) 

 Credentials 

 Specialties 

 Related providers (relationship group, link to provider, start/end dates) 

 Location in organizational hierarchy – link to hierarchy node 

4.4 Basic Data Elements for Providers 
 Provider Names 

 Addresses 

 Identifiers (assigning authority, context, ID) 

 Credentials 

 Specialties 



 Related organizations (relationship group, link to organization, start/end dates) 

4.5 Basic Data Elements for Hierarchy Nodes 
 Node ID (system-assigned) 

 Parent Node ID (or other linking mechanism) 

 Hierarchy Name 

 Node Name 

 Node Level, Node Level Name (selected from pre-populated list)  

 Node Order in Level 

 Geographic coordinates or shape ID (data source/accuracy should be included) 

4.6 Other Related Objects 
Depending on the data being gathered, there may be other types of objects with their own attribute data.  

These objects may be kept in the MFL data store or elsewhere.  Examples of such objects include lab 

instruments, diagnostic equipment, maintenance contracts, leases and building blueprints.  The ability to define 

custom data types without recompiling the MFL maintenance software is a valuable feature.  The use of an XSD 

expression to define such objects would facilitate embedding of these objects in the CSD, as would a REST-like 

data store.  

4.7 Logical Data Model 
The following illustration depicts the MFL maintenance software logical data model. 

 

Figure 8: MFL Maintenance Software Logical Data Model 

The left side of the illustration depicts the objects which are managed by the MFL maintenance software.  This 

includes facility attributes and their related metadata.  These attributes may be primitive types (such as a 



number), configured types (such as single-select lists), or compound objects (such as hierarchies).  Some 

attributes are multi-valued (such as a list of providers).  Because the MFL is responsible for providing a location 

dimension for analysis, the MFL maintenance software is a likely candidate for maintaining geographic 

hierarchies.  Attributes which are within the domain of a provider registry, such as organizations and providers, 

may be maintained within an external registry or the MFL maintenance software may provide registry 

functionality.  

The curved arrow at the top depicts the relationship among facilities and components in the facility/component 

representation. 

The right side of the illustration depicts other systems with which the MFL maintenance software interacts; 

depending on architectural decisions, MFL maintenance capability may even be combined with transactional or 

data warehouse functionality.  Transactional systems should be able to use the MFL maintenance software as a 

source of facility data.  Data warehouse software should be able to access MFL facility data to categorize and 

select data.  Analysis and visualization of facility data should be available either as a component of the MFL 

maintenance software or through a data warehouse.  Systems should be able to resolve facility IDs used by 

other systems in order to link data from them.  For example, the data warehouse should be able to use the MFL 

to resolve facility IDs used by a logistics application and by an immunization registry to the common MFL ID.  

5 Existing Facility Information Management Software Products 
The products discussed in this section are those currently in use within the Open HIE community. 

5.1 District Health Information System 2 (DHIS2) 
DHIS2 is a widely-used program combining a number features for gathering, combining and using periodic 

aggregate facility-based data.  It allows for the definition of data elements and their inclusion on data entry 

forms; the collection of data on those forms from a workstation or cell phone; the validation, storage and 

transmission of collected data; the definition of indicators; the aggregation of data over time and organizational 

hierarchy; and the analysis, visualization, reporting and mapping of data elements and indicators.  For health 

information exchange purposes, it includes a FRED-compatible facility registry.  It uses a hierarchy node 

representation of places, facilities and components and supports only a single hierarchy.  This is illustrated in the 

following data model diagram. 



 

Figure 9: DHIS2 Facility Data Model 

DHIS2 has three different methods of assigning attributes and attribute values to facilities (which it calls 

Organization Units, or Org Units): 

 Org Units can be categorized into Org Unit Groups which can belong to a Org Unit Group Set.  An 

attribute (for example, Owner/Operator) is mapped to an Org Unit Group Set; each attribute value is 

mapped to Org Unit Group (for example, Catholic Mission Hospitals); and each Org Unit with that 

attribute value (for example, St. James Catholic Hospital) is assigned to that Org Unit Group.   

 Facility data elements can be defined as belonging to a dataset, which can be displayed on a form.  

Authentication can be applied at the dataset level.  Forms have an associated frequency of data 

collection, so history can be maintained through their use. 

 Org Units and Org Unit groups can be assigned attribute values from a user-defined list of attributes.  

These appear on the Org Unit definition screen in a user-defined order, but without selection on the 

basis of Org Unit type.  This is shown on the following illustration. 



 

Figure 10: DHIS2 Organization Unit Screen 

DHIS2 does not have an explicit representation for services; its data elements can be organized into data 

element groups and the data element groups into data element group sets in a manner similar to org units.  This 

allows a data element group set (for example, "HIV/AIDS") to contain data element groups (for example, "Care 

and Treatment") which contains data elements (for example, "Patients with CD4 Count < 350").  These data 

elements can in turn be disaggregated (for example, by sex or treatment status).   



5.2 Resource Map 
Resource Map is built on the FRED API.  Facility data is displayed as map points (which can be moved to edit 

latitude and longitude values).  A two-level data access control scheme (called collection and layer) is provided, 

as well as a user object with permissions for collections and layers.  A metadata definition editor is provided and 

shown in the following illustration. 

 

Figure 11: Resource Map Metadata Editor 

The editor shows the supported data types; the right panel contains metadata appropriate to the data type. 

6 Directions for Further Work 
For those who are or will be responsible for implementing and managing MFLs, there are many practical tasks to 

carry out.  These include selecting an area of facility data on which to focus (section 2.1), a workflow by which to 

carry out the initial data gathering (section 3.1), and a system in which to implement the MFL (e.g. section 5).  

Within this framework, the data dictionary or variable list will need to be prepared, based on the basic data 



elements required by the data exchange protocols (sections 4.1-4.5) and the needs of the subject matter.  In this 

phase, it will be important to consider the uses to which the data will be put and how the data elements relate 

to those uses.  For example, the number of available beds is a typical data element in facility registries.  But if 

the data is to be used to evaluate maternal healthcare capacity, the number of beds in the labor and delivery 

ward may need to be broken out separately.  And if the number of beds is to be used as a denominator for 

computing occupancy rates, each ward may need to be broken out separately.  The establishment of a shared 

indicator registry for these variables could reduce the burden of this analysis. 

For those who are or will be responsible for developing MFL software features, there are also many practical 

tasks to carry out.  These include gap analysis between existing features and those discussed in this paper, 

prioritization of feature development, development of more detailed requirements and/or user stories, and 

project management of the development effort.  The development community could be well served by multi-

national expert panels or focus groups to determine priorities for feature development and by the elaboration 

of the features described in this paper as functional requirements or API/messaging specifications. 
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