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Abstract

Recognized as information intensive, healthcare requires
timely, accurate information from many different sources
generated by health information systems (HIS). With the
availability of information technology in today’s world
and its integration in healthcare systems; the term “Public
Health Informatics (PHI)” was coined and used. The
main focus of PHI is the use of information science and
technology for promoting population health rather than
of individuals. PHI has a disease prevention rather than
treatment focus in order to prevent chain of events or
disease spread. Moreover, PHI often operates at the level
of government rather than at the private sector. This
review article provides an overview of the field of PHI
and compares between paper based surveillance system
and Public Health Information Networks (PHIN). The
current trends and future challenges of applying PHI
systems in KSA were also reported.
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Public health informatics
Introduction and definition

Public health informatics (PHI) is defined as the system-
atic application of information, computer science and tech-
nology in areas of public health, including surveillance,
prevention, preparedness, and health promotion. The main
applications of PHI are 1. promoting the health of the whole
population, which will ultimately promote the health of in-
dividuals' and 2. preventing diseases and injuries by
changing the conditions that increases the risk of the
population.2 Basically, PHI is using informatics in public
health data collection, analysis and actions. Emphasis on
disease prevention in the population, realizing its objectives
using a large variety of interventions, and work within
governmental settings are aspects that make PHI different
than other fields of informatics.” The scope of PHI
includes the conceptualization, design, development,
deployment, refinement, maintenance, and evaluation of
communication, surveillance, and information systems
relevant to public health.* PHI could be considered one of
the most useful systems in addressing disease surveillance,
epidemics, natural disasters and bioterrorism. The use of
computerized global surveillance and data collection
systems, such as health information exchange (HIE) and
health information organization (HIO), could assist in
population-level monitoring. This could help to avert the
negative impact of a widespread global epidemic.

Surveillance systems

Surveillance in public health is the collection, analysis and
interpretation of data that are important for the prevention of
injury and diseases. Through available data, possible early
detection of outbreaks can be achieved through timely and
complete receipt, review, and investigation of disease case
reports. An inclusive surveillance effort supports timely
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investigation and identifies data needs for managing public
health response to an outbreak or terrorist event.” Worldwide,
governments are strengthening their public health disease
surveillance  systems, taking advantage of modern
information technology to build an integrated, effective, and
reliable disease reporting system.(’ A surveillance system,
such as syndromic surveillance systems, could collect
symptoms and clinical features of an undiagnosed disease or
health event in near real time that might indicate the early
stages of an outbreak or bioterrorism attack. For instance,
local or regional public health departments could alert all
the clinicians within an HIO about unique cases of a highly
resistant infectious organism or a widespread of
communicable diseases. Consequently, HIO can play an
important role as part of PHI in providing available patient
data in conditions of natural disaster when paper-based re-
cords might be destroyed or unavailable.

The latest development of public health informatics, such
as geographic information system (GIS), which uses digitized
maps from satellites or aerial photography, can be used to
provide a large volume of data.* This enables the
combination of various information such as geographic
location, trends, conditions and spatial patterns. GIS along
with the incorporation of mobile technology has proved to
be useful in tracking infectious disease, public health
disasters and bioterrorism.

Paper-based surveillance

Surveillance systems were mainly in the form of paper
reports submitted from hospitals, physicians and clinics to
local health departments. In the United States, for example,
these institutions forwarded their reports to a state level and
eventually to the Centers for Disease Control and Prevention
(CDCQ) through email or fax. The reports would reach their
final destination to the World Health Organization (WHO).
This system was not quite efficient due to the variation in
type of data reported between states. In addition, the
dependence on a paper-based system and the delay in the
identification of diseases affected the response rate and
management of outbreaks.

Paper-based surveillance systems require exhaustive
manual data entry and are often considered fragmented
because data from different sections of a study are not
collected or available. These documents are separately
assessed as cases, clusters or trends and therefore are time
consuming, limited by incomplete data collection and inad-
equate analytical capacity. Thus, they are incapable of
providing timely information for public health action.
Another drawback of paper-based surveillance systems is the
vulnerability of the paper records, especially during cases of
natural disasters. Further, these systems do not help in the
globalization of trends or data.

Modern surveillance systems

Currently, there is a steady transformation into electronic
surveillance systems delivering more timely data and infor-
mation concerning a disease or a situation that can cause an
outbreak. This transformation has been facilitated by the
modern Public Health Information Network (PHIN),

providing efficient information access and exchange among
public health agencies at different levels. PHIN is standard-
ized, allowing for efficient interoperability among different
levels of public health entities. L7 To put it in a simpler form,
information in PHIN is shared through the network and can
be stored and retrieved easily, and it could be tracked back to
sources. Data shared through the network can be further
analyzed to provide information that helps public health
professionals and support their decision. Unlike paper-
based surveillance systems, data in PHIN are stored
digitally and are not easily destroyed.

Comparison between paper-based and electronic surveillance
systems

Generating adequate and meaningful data in a short time
could not be achieved with paper-based surveillance systems
because of the difficulty in retrieving the data. Furthermore,
paper-based systems incur costs in terms of paper, labor, and
space for storing. Paper-based data cannot be shared easily
with other systems and are more susceptible to privacy and
confidentiality breaches. The use of electronic health records
further enhances the early detection of cases, clusters, out-
breaks and trends of communicable diseases and environ-
mental hazard exposures. These characteristics improve the
chances of detection of disease surveillance, epidemics, nat-
ural disasters and bioterrorism events. The use of systems,
such as real-time outbreak detection systems, allows for the
real time, daily detection, analysis and dissemination of
outbreak information to the targeted populations and
agencies. The use of a geographic information system, such
as HealthMap, has further improved the identification,
monitoring, alerting and responding to emerging diseases,
pandemics, bioterrorism and natural disasters, not only at
the national but at the global level.”

Real studied examples showed a clear difference between
the paper-based surveillance system and PHIN. The exam-
ples proved that collecting information for disease surveil-
lance using smartphone devices was faster and cheaper than
paper-based surveys, which was considered the traditional
way for collecting information about diseases. A surveillance
study in Kenya about influenza and respiratory diseases was
conducted using paper or smartphones surveys. This study
included 2038 questionnaires, of which 1019 were paper
based and 1019 were smartphone questionnaires. Re-
searchers in this study found that 3% of smartphone ques-
tionnaires were incomplete compared with 5% of the paper-
based questionnaires. Additionally, they found that 7 of the
paper-based questionnaires were duplicated, while no
smartphone questionnaires were duplicated. Furthermore,
uploading data from smartphone questionnaires took only
8 h, whereas it took 24 h for paper-based questionnaires.
Cost-wise, collecting and processing data from paper-based
questionnaires was $61,830 and $45,546, respectively, for a
smartphone questionnaire.’

Applications of PHI

Sources of data include sales records of over-the-counter
(OTC) medication, rate of school absence combined with
the rate of visits to the school clinic and behavioral factors
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