Michael Edwards, PhD was a Biostatistician and Senior Health Informatics Advisor for the JSI
International Division and the MEASURE Evaluation Project from August 1999 – July 2019. He has over
30 years of experience in statistical analysis and in the design of health and geographic information
systems, particularly in the areas of health and HIV/AIDS program monitoring and disease surveillance.
He has been responsible for the design and development of several national health information systems,
including Morocco’s decentralized Health Information System for Maternal and Child Health/Family
Planning, Eritrea’s National Health Management Information System Decision Support System, Niger’s
National Health Information System, Djibouti’s National Health Information System, Haïti’s National
Health Information System, and Kenya’s HIV/AIDS PEPFAR Program Monitoring Systems. These systems
feature both innovative decision support systems, which allow decision-makers to visually analyze
program indicators in a series of tables, graphs and maps, and multi-level configurations, so that the
systems are functional national, regional, district and even service delivery levels.

RHINoVision is a software application that is part of the open source Decision Support System
developed at JSI that builds on the methodology outlined in the MEASURE Evaluation “Building a WebBased Decision Support System” working paper.
RHINoVision presents two graphs in tandem that play to the strengths of routine health information
system (RHIS) data, in that they empower users with simultaneous visualization of data over time and
geography.
RHINoVision features powerful multivariate visualizations for triangulation of data from different
programs and data sources and for “drill down functionality” that empowers users to visualize patterns
in the underlying data.

RHINoVision is a powerful analytic and visualization tool and this type of visualization is of
interest to anyone who uses routine health data, and/or who wants to triangulate with data
from multiple sources.

Better health of populations in resource poor countries globally through the use of information
produced by high quality, productive and sustainable routine health information systems.
RHINO will achieve its vision through:
1. Advocating for the use of routine health information in decision making and the improvement of
routine health information systems in resource poor countries globally.
2. Learning from and informing HIS professionals, managers and users of health information
systems, stakeholders, partners and civil society of the latest advancements in RHIS
development and use.
3. Collaborating and coordinating in research and development of new methods, routine health
information system standards, improving RHIS efficiency and effectiveness and improved access
and availability of routine health information.

A mutualistic relationship is when two organisms of different species "work together," each benefiting
from the relationship. One example of a mutualistic relationship is that of the oxpecker (a kind of bird)
and the rhinoceros. Oxpeckers land on rhinos or zebras and eat ticks and other parasites that live on
their skin. The oxpeckers get food and the beasts get pest control. Also, when there is danger, the
oxpeckers fly upward and scream a warning, which helps the symbiont (a name for the other partner in
a relationship).

The Rhino is the spirit animal of the RHINo Network. But Rhinos don't see very well. So the birds gather
on their backs and the Rhinos use the birds to help see. That's RHINoVision.
Not only do the birds help the Rhinos monitor and evaluate their situation, the birds can examine the
underlying data to improve the quality of the Rhino’s skin by keeping them clean and bug-free. Finally,
the birds can fly around and have a “birds-eye-view” of everything around, helping Rhinos triangulate
data across various routine and non-routine sources, thus helping to verify that their data is valid and
credible.
RHINoVision adapts the principles of Biomimicry to empower users of routine health information.

When we look at what is truly sustainable, the only real model that has worked over long periods of
time is the natural world.”
Janine Benyus / Co-founder, The Biomimicry Institute
The core idea is that nature has already solved many of the problems we are grappling with. Animals,
plants, and microbes are the consummate engineers. After billions of years of research and
development, failures are fossils, and what surrounds us is the secret to survival.

Population-based sources generate data on all individuals within defined populations and can include
total population counts (such as the census and civil registration) and data on representative
populations or subpopulations (such as household and other population surveys).
Institution-based sources generate data as a result of administrative and operational activities. This
includes morbidity and mortality data among people using services; services delivered; drugs and
commodities provided; information on the availability and quality of services; case reporting; and
resource, human, financial and logistics information.

Most data on the provision of clinical services or health status at the time of clinical encounters are
generated “routinely” during the recording and reporting of services delivered. Health facility surveys
provide another important methodology for collecting data on health services and for validating routine
health service data by observing service delivery, inspecting facilities, interviewing staff and clients, and
reviewing archives.

The population and housing census are the primary information source for determining the size of a
population and its geographical distribution, plus the social, demographic and economic characteristics
of its people.
In many developing countries, population surveys are the single most important source of population
health information. Of the 23 health-related MDG indicators, 17 are currently generated through
household surveys, such as the USAID-supported Demographic and Health Surveys (DHS).
Health facility surveys provide another important methodology for collecting data on health services and
for validating routine health service data by observing service delivery, inspecting facilities,
interviewing staff and clients, and reviewing archives.

In trigonometry and geometry, triangulation is the process of determining a single point in space with
the convergence of measurements taken from two other distinct points. Triangulation methods were
used for accurate large-scale land surveying until the rise of GPS and global navigation satellite systems
in the 1980s.
The tangent of an angle in a right triangle is the ratio of the length of the opposite side to the length of
the adjacent side.

Triangulation has a somewhat more figurative usage in business, education and health when we use it in
"surveying" data.
As is usually the case, the business world was on it faster than other fields.
Companies have lots of data that is often untouched in organizational and software "silos." Triangulation
means connecting these silos.
Analysis of data from multiple sources can increase the validity and reliability of findings.
It can corroborate findings and weakness of any one data source can be compensated for by the
strengths of another.
Analysis of program level data with outcome/impact level data can help substantiate the linkage
between program interventions and population-level outcomes/impacts.

No single data-collection or research method can provide the broad range of information required by
countries. The most appropriate data sources will depend upon the information required and the costeffectiveness and feasibility of individual methods. Country health information systems should draw on
a set of core data sources. The contribution of each source will vary due to differences in the types of
data best collected. In many cases, using a combination of sources will lead to better quality information
while maintaining efficiency.

Linking Vaccine Stock-out data from the LMIS with the number of infants vaccinated, shows that the
number vaccinated decreases when there are more stock-outs. This graph was used to convince the
country and donors to improve the vaccine supply.

Linking data on Contraceptive Users with the population of women of reproductive age from the census,
district level contraceptive utilization rates could be calculated.
Comparing Contraceptive Utilization Rates calculated using the HMIS and census with the Contraceptive
Utilization Rate found in the DHS.

The DHS Program Application Programming Interface (API) provides software developers access to
aggregated indicator data from The Demographic and Health Surveys (DHS) Program. The API can be
used to create various applications to help analyze, visualize, explore and disseminate data on
population, health, HIV, and nutrition from more than 90 countries.

At present, the health information systems in many low- and middle-income countries tend to be “datarich” but “information-poor”. In reality, raw data alone are rarely useful. The point of a health
information system is not just to generate high-quality data and hope that it will be used, but to convert
it into credible and compelling evidence that informs local health system decision-making. Information
becomes evidence that can be used by decision-makers. This synthesis of evidence becomes even more
powerful when it is formatted for presentation, communication or dissemination to decision-makers in a
form that changes their understanding of health issues and needs.

As countries strengthen their data infrastructures, global health professionals are increasingly in need of
data from multiple sources for monitoring programs and for preventing and controlling the spread of
epidemics. These data sources include household and other population-based surveys, census, civil
registration and vital statistics systems, disease surveillance systems, routine health facility and
community information systems, health facility surveys and administrative data systems. These varied
sources of data complement each other, and when combined, improve the usefulness of the data.
Decision Support Systems are tools that bring together data from multiple sources and allow users to
find, use and communicate health information. JSI has supported the development and use of user
friendly and powerful computerized Decision Support Systems (DSS) linked to National Health
Information Systems.

A DSS is a tool that brings data together from multiple sources and presents them in innovative visual
formats: graphs, spatial analyses, and maps; health sector reports; and other media. A DSS makes health
information more readily available, understandable, and, ultimately, more likely to be used by decision
makers.
Niger système SNISSTAT – Niger Health Sector Support Project
Morocco système SNISSTAT – EVALUATION Project – DOS-Based System
Morocco système SMIPF – EVALUATION Project/JSI Morocco Project
Haiti système HSIS – 2012 Haiti National Health Information System
Niger système SNIS – Niger National Health Information System
Eritrea NHMIS Eritrea National Health Information System
DSSDemo - Middle Earth Demo
Djibouti système DjSIS – Djibouti National Health Information System
Kenya KePMS – Kenya PEPFAR Reporting System
Cote d’Ivoire CIPMS – Cote d’Ivoire PEPFAR Reporting System
Lesotho LePMS – Lesotho PEPFAR Reporting System
Tanzania TaPRS – Tanzania PEPFAR Reporting System
Nigeria NNRIMS – Nigeria HIV/AIDS Response Information Management System
Mozambique CNCS – Mozambique HIV/AIDS Response Information Management System
WHO/DELIVER ACT – ACT Supply Plan Data Management and Analysis Tool
Rwanda ICSCI – Supply Chains 4 Community Case Management ICSCI Rwanda Incentives for Community
Supply Chain Improvement
DR Congo AIDSTAR-One DRCPMS – DR Congo PEPFAR Site Data Collection Tool
Botswana BHRIMS – Botswana HIV/AIDS Response Information Management System

To exploit the possibilities of linking multiple data sources, countries are establishing data
repositories—also called data warehouses—that bring data sources together and link them
through an interoperability layer. Data warehouses are connected to a “health observatory,”
which is a gateway to health statistics. Health observatories permit access to in-depth analyses
of population health and health services at the national, subnational, and district levels. Health
observatories can take the form of dashboards, portals, and web interfaces developed for
specific stakeholders. Another component of a health observatory is a decision support system
(DSS).

“A picture is worth a thousand words”
“Effective data visualization is both an art as well as a science”
“The greatest value of a picture is when it forces us to notice what we never expected to see.”
- John Tukey, 1977

RHINoVision‘s dual image screen shows simultaneously "what happened" (time trend graphs)
and "what's happening around you" (regional comparison graphs, scatterplots, bubble
graphs). RHINoVision allows users to drill-down and examine patterns in the underlying data
and compare across regions using powerful interactive features.

The user selects a second variable (x variable) for bivariate analysis. RHINoVision adds the
second variable on the line graph and as the x-variable on the x-y scatterplot. The first variable
is placed on the y-axis (dependent variable).

