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Introduction

Leprosy is a chronic infectious disease that affects
the skin and peripheral nerves of the body. This
condition results from an obligatory intracellular
bacteria called Mycobacterium leprae. It has a very
long incubation period (on average 3-5 years) (1). The
global caseload of leprosy had decreased following the
introduction of multi-drug therapy in the world.
However, the South East Asia Region is still struggling
to get the disease under control, with over 70% of the
global burden reported from this zone (1). Over the
past decade, Sri Lanka has recorded close to 2000
cases per year. This figure is equal to an annual new
case detection rate of 8-10 per 100,000 population.
The prevalence of child cases (8-10%) and grade 2
deformities (7-10%) is still a significant public health
concern in the country, signifying persistent
transmission of the disease in the community and late
detection of cases (2).

Over the years, leprosy control programmes have
used many trial preventive strategies to forestall
transmission of leprosy in the community. These
include vaccines, immunoassays (for early screening)
and chemoprophylaxis. However, none of these was
able to stop the transmission in the population in many
endemic countries (3). The only practical strategy so
far in preventing transmission has been the active case
finding and early treatment (3). This situation is more
or less the same in Sri Lanka as well.

In Sri Lanka, one of the significant barriers to

active case finding is the non-availability of instant
access to accurate individual-level patient data for the
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district and central programme managers (4). This
barrier is imputable to the fact that patients are dia-
gnosed through a passive system via the dermatology
clinics. Furthermore, transmission of this data to the
field level for active case finding is not timely and
sometimes inadequate. Despite many active case
finding surveys conducted at the district level, the
follow-up of suspected cases remains a problem. This
issue in the linkage is due to lack of data flow from the
dermatology clinics to the districts. Furthermore,
linking of data of the dermatology clinics and district
teams is inadequate and delayed, leading to many
problems in conducting control activities at the field
level. The other significant challenge in planning control
activities is non-availability of exact locations of the
patients, which in-turn hinders the focused screening
activities such as community surveys and house to
house surveys (4). The lack of targeted screening leads
to waste of resources and low yield making these
activities almost ineffective. Both these shortcomings
can be overcome by having a web-based health
database and a real-time geographical information
system (G1S)-based disease surveillance system. Such
a system will prevent the delay of screening activities
by timely sharing the data from the dermatology clinics
with the district teams, and strengthen the focused
control activities making health care financing more
productive.

Methods
Web-based health databases in leprosy control

A web-based database is a database system that
is developed for data to be accessed and maintained
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via the internet. This system is dissimilar to the pre-
ceding era’s databases where the database is kept on a
single machine or a network. In this type of a system,
the data entry and maintenance need to be executed at
the same physical location (5). With the evolution of
internet technologies, the popularity of web-based
systems has grown over the past two decades. Upon
recognition of the advantages of these systems, the
health sector in many developed countries was quick
to adopt web-based database systems. However, the
developing countries are still not using web-based
database systems to their fullest potential. Sri Lanka is
no exception in this regard (6). Nonetheless, this trend
has changed over the past few years. With the late
developments in information technology in the field of
public health, many are now integrating web-based
health databases into their conventional systems.

The simplest web-based health database
architecture includes the following essential
components (5):

1. Web browser/Mobile App (interface connecting
the user via the internet to the database)

2. Web server (component receiving the request
from the browser)

3. An application server (help the execution of
programmes, security of the system and web
session management)

4. Software application (interfaces with an
application server to provide output web pages)

5. Database software (interfaces with an appli-
cation server to provide the data needed)

The developers at Anti-Leprosy Campaign (ALC)
used this software architecture in developing the
modern leprosy web-based health database (LelS)
(Figure 1). The public health inspectors of leprosy
control (LC-PHI) were selected as points of data entry
in this system. ALC provided them with a tablet
computer based on an Android operating system for
this function. The developers designed the database to
deliver the primary interface through a web browser
where the LC-PHI enters the data of individuals
diagnosed of having leprosy into the scheme. The
database software used in this system was MySQL,
and the developers designed the ‘application user
interface’ using Myphp. They built up the ‘dashboard
user interface’ in such a way that district programme
managers of the district teams were able to see the
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high-endemic areas in their districts and key
performance indicators (child percentage, multi-
bacillary percentage, and grade 2 disability) at a glance.
At ALC, the present database system has been
functioning for two successive years. In this system,
LC-PHIs collected 99% of the data from dermatology
clinics and transmitted to the teams in relevant districts.
This system provides accurate real-time data for the
25 programme managers for decision making in
planning control measures in their regions. The
programme managers at district level use this system
asavisual aid in planning service provision (via satellite
clinics) for leprosy patients in the districts.

Fubds Heal T Wrst1ed

Lagwreey Carrired | Rarkgs
Pz gl P brsecine

Pabd: Haal fh Impecis
Ly Cward

Llm)

ﬁ b ]
rr——— i
s e
P g

|F|I-c|.-n.|l[|+do-r|--|:-qr.' -

N

Serpim a0

lu_:

Figure 1. Software architecture diagram of the
ALC system
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Real-time GIS-based disease surveillance

Mapping an infectious disease has many significant
public health benefits. It increases the ability of
identifying the spread and transmission of the infective
agent, thereby helping the decision-making process of
selecting a suitable control measure in prevention. It
also aids as a visualisation tool in conveying the risk
and progress of the preventive actions. GIS-based
disease surveillance has many advantages over the
traditional systems such as it can detect clustering of
events (that aggregated tabular data usually tends to
overlook), identification of social and environmental
factors that influence disease transmission, and
revealing trends, dependencies and inter-relationships
which is obscure (7-8). The key areas that programme
managers in leprosy control can use GIS include:
carrying out focused screening strategies (community-
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based surveys and house-to-house surveys), moni-
toring and evaluation activities, advocacy, predicting
time trends and research (to bring forth new insights
in disease transmission) (9).

The World Health Organization (WHO) framework
for building up a GIS system for leprosy elimination
describes the following key components in their
approach. Accurate location of each treatment facility
of a country, developing a base map from available
data sources and entering the relevant attributes of the
location points into a GIS database system (8). These
key components can be developed from the four
essential elements such as machine hardware, software,
data and ‘liveware’ (10). The first two components
are now available either as proprietary things or open
source systems. The third element is much more crucial
and expensive to collect and the cost to collect data
usually exceeds the first two elements. The ‘liveware’
element indicates the personnel involved in
implementing the GIS system. The personnel of a GIS
system can range from people who are collecting the
locations (and attributes) to those who are analysing
and producing the desired maps and reports (11). The
developers at ALC developed the present GIS system
based on the framework above. Similar to the web-
based database, the LC-PHI was the key ‘livewire’
element. Since the health institution layer and all its
attributes were already available for Sri Lanka, mapping
of the physical locations of patients was the major
resource intense activity in developing the G1S-based
system. This challenge in mapping the locations will
be overcome by introducing an Android app interface
with a link to the web-based health database. The LC-
PHIs visited the households of leprosy patients and
collected location-based information. ALC supplied a
dedicated data sim card to the Android tablet they are
using for data entering. Since the locations were ob-
tained based on the PHI areas, all the range PHI areas
were hard-coded and entered into the health database.
This system provided real-time data of individual
patients in each PHI area. Thus, the district programme
managers were able to identify clustering of cases and
regions that needed focused interventions. With this
system, they were able to plan leprosy screening
programmes in districts up to the street level instead
of Grama Niladhari (GN) and village levels. This
identification of clustering of cases promoted proper
use of resources which is vital to countries like Sri
Lanka where financial and human resources are scarce.
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Discussion and Conclusions

Many policymakers in the developing countries
have not recognised the added value of GIS. The
policymakers categorise it as a superfluous (costly)
activity and tend to avoid funding these systems (12).
This situation was relevant to Sri Lanka as well. To
overcome this criticism, critical public health gate-
keepers have been advocated in the Ministry of Health
about the additional advantage the GIS brings to the
disease surveillance process. Further, the traditional
government funding mechanisms are not sufficient for
implementing innovations in public health. This
deficiency was overcome by employing much more
flexible external grant-based funding mechanisms,
which are more effective in this kind of situation.

Other key challenges faced include: lack of proper
policies and procedures, unskilled workforces, and
expensive hardware and software required to modernise
the system which is also reported in related literature
(13). Similar to many other countries, a few years ago
the leprosy health information system of Sri Lanka
was paper-based and lacked individual level patient data
at the central level. The challenge of modernising the
paper-based system to a web-based system was over-
come by developing the new system in a stepwise
manner according to a modular format. It provided
the necessary time for the workforce to adapt to the
new system and the essential step-wise funding process
which satisfy most of the external grant-based funding
mechanisms.

The infrastructure demands to install the web-
based system at the beginning are usually very costly.
It requires purchasing new equipment and providing
data services to the healthcare providers. During
implementation of the present system, many difficulties
have arisen in selecting a data service, since the
provision of data services based on the cost alone was
not satisfactory. This dilemma is imputable to the fact
that in some rural areas, the coverage of the cheapest
data services is not enough compared to more expen-
sive providers. Similar situations have been reported
in many other countries (6, 12-14). The only alternative
to this at present is to introduce a system that is capable
of saving data and coordinates offline, which can be
later exported to the central database.

Change management and training the staff to adopt
the new system can be a daunting task for many
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programme managers with the seasoned team lacking
the skills on capturing essential aspects of the web-
database and real-time GIS-based disease mapping. If
the change management is not handled, some of them
will tend to oppose the change and it will bear upon
the sustainability of the whole system (12, 14).
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