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Abstract 
The integration of telemedicine in primary care is a focus in 

industrial as well as developing countries. Only a few physicians 
are available in rural areas. With the strategy of service-levels, 
this problem is solvable: Nurses or medical streetworker are 
supported in their work by a telemedical system. A standardized 
and very fast input of symptoms via barcodes is the basis for an 
intelligent triage system. For each patient, the triage system gives 
feedback, whether an escalation is necessary. The triage system is 
adaptable for various use cases and medical domains. 

Background 
A significant problem in many rural regions of the world, 

especially in developing countries and emerging markets, is the 
fact that there are many sick people, but few doctors. This 
circumstance is amplified using outpatient care and often non-
existent documentation of the medical history in rural regions. 
Exemplary for this is maternal mortality. The sub-Saharan region, 
which has been identified by the WHO as a metropolitan area, has 
a more than 100-fold increased maternal mortality rate (MMR) 
compared to Germany (3 MMR in Germany and > 500 MMR 
Cameroon on 100.000 live births) [18]. 

 
Many medical indications in developing and emerging 

countries have in common, that through the structured provision 
and monitoring the progress of the disease can be made 
recognizable and controllable promptly.  

Developments in Telemedicine 
The objectives for the provision of a telemedical service can 

be very different and have changed over time: starting with 
telemedical consultation services for teleradiology and 
telepathology, the focus is now on questions of regular and basic 
care for patients [1,2]. In spite of the focus on the care of patients 
with chronic illnesses, only a few projects are gaining ground from 
research into regular care [3].  

 
A central concern for telemedicine is to provide medical 

services in regions where medical care can only be provided to a 
limited extent, at great expense or not at all for various reasons. 
Ultimately, it is a problem of allocating sufficient resources. One 
solution is to set up a process similar to that of service centers, 
with different service levels in the help desk area [4]. All simple 
medical and also partly diagnostic measures such as blood pressure 
measurement or determination of blood sugar can be carried out by 
medical streetworkers or health care personnel in nursing care. 
Only in the case of conspicuous values and critical conditions, the 
next service level is used. A critical point is that, due to the level of 

training or medical complexity, local staff may not be able to make 
a reliable decision as to when further assistance is required.  

 
In medicine, various triage systems are used to determine the 

urgency of medical care, including the Manchester Triage 
System[5] and the Australian Triage Scale [6]. The result of a 
triage is an appropriate strategie for action. These triage systems 
can be used to differentiate between service levels and, if 
necessary, to signal the need for medical assistance. 

 

Objectives of telemedicine in the context of 
basic and primary care 

Telemedical projects can be divided into different groups 
according to their orientation and objectives. If the term 
telemedicine is very broadly defined, then all digital applications 
for capturing movement and other health data via apps can be 
included as wellness applications. In the developed countries, a 
fusion of wellness applications, medical treatment and personal 
health data takes place in the form of an electronic health record. 
The goals of these telemedical applications are primarily aimed at 
improving the healthy lifestyle of people themselves [7]. In 
developing and emerging countries, but also in rural regions, 
telemedicine projects are geared more towards achieving adequate 
basic care [8]. 

 
Telemedical care can now be understood as a multi-level 

concept with a flow of data and knowledge from and to humans 
respectively patients (Figure 1). By means of mobile applications, 
various data are collected, that are important for people themselves 
and their own health behaviour. However, this data may also 
contain useful information for the universal service. 

 
The term "primary care" has emerged [9] to characterise the 

various aspects of basic health care. In developing and emerging 
countries it is difficult to secure basic services, and the allocation 
of resources is a major problem: often there is insufficient data 
available to make meaningful decisions on where to build up 
medical facilities and how they should be staffed. Data from the 
universal service can contain important knowledge at the 
administrative level, which can be used for decision support. 

  
The medical data from personal health management as well as 

basic care are also used to generate knowledge and thus to improve 
the services for people (if necessary patients) in return. 
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FIGURE 1: DATA AND KNOWLEDGE FLOW IN THE TELEMEDICAL CONTEXT 

 
The concept of developing triage support for telemedicine 

care is based on three essential requirements to be met in the 
projects we have carried out in Cameroon on prenatal care and the 
treatment of non-communicable diseases in Southwest India: 

 
1. The telemedical system should support medically 

educated persons (medical streetworkers) in their 
independent work.  

2. The system should help to distinguish between high-risk 
and low-risk patients. 

3. The data collected should enable better planning of 
resources.  

 
Triaging is a tool to prioritize patient care and is often used in 

the initial assessment at first aid stations in German hospitals. The 
principle of classifying severity levels with the derivation of action 
measures is applied in basic care at various points, e. g. in 
estimating the risk of heart disease[10]. 

 

Material and Methods 
The triaging software is part of a telemedical system 

developed at the Brandenburg University of Technology (Figure 
2). 

 

 

FIGURE 2: MOBILE TELEMEDICIN-SYSTEM NEVITA  
 
Telemedical systems in developing and emerging countries 

must be mobile, simple, robust and flexible. The fundamental 
principle of the system is reduction and simplification as well as 
automation starting with the configuration up to the evaluation. 

True to the motto: „As simple as possible, good value as best as 
possible.” 

 
The system can be integrated into existing IT infrastructures 

or can depict efficient data management as a patient management 
system. Relevant data (symptoms, diagnoses and vital parameters) 
can not only be recorded and stored in a standardized manner but 
also processed and analyzed. It automatically detects emergency 
situations accordingly, and further procedures are proposed by the 
system. 

 
As in the Help Desk area, different service levels are 

implemented for an efficient supply. All simple medical measures 
such as blood pressure measurement or the determination of the 
blood glucose can be performed by the health workers in nursing  
(Figure 3). Only in the case of conspicuous values and critical 
states, the next service level will be claimed. To reliably decide 
when further support must be essential, a triage system was 
developed. This system determines the urgency of medical care, 
also related to the individual service levels, and provides 
appropriate action strategies. 

 

 
 
FIGURE 3: NURSE USING  NEVITA  

 
Two different control systems were initially used to 

implement triaging as a tool for prioritizing patients: the Kerala 
control system was developed for use in Southwest India to treat 
patients with non-communicable diseases (NCDs) such as chronic 
cardiovascular diseases. The WHO-ISH risk scale has been 
implemented to assess the risk of chronic heart disease [11]. As 
part of the further development, the extension of the use cases and 
the integration of the Manchester triage system [5] into the control 
system were started.  

 
Fast and error-free input is a major challenge in daily work. In 

Germany, there is a maternity pass for prenatal care in which more 
than 70 different information and laboratory values can be entered. 
A simple 1:1 transfer to a user interface is technically possible, but 
the user acceptance and patience is very low even for long 
electronic questionnaires [12-14].  For this reason, data entry has 
been greatly simplified and is now based on reading in barcodes. 
The HAT concept was developed and implemented: HAT stands 
for the minimum inputs necessary for triage: History (health 
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history, anamnestic data), Actual (Current symptoms) and finally 
the triage itself.  

 
The development is based on the platform-independent 

programming language Python in version 3.6 [15], the data is 
stored in a local database (SQLite) [16]. The basic configuration 
can also be extended to a wide range of diseases and indications 
(infectious diseases, non-communication diseases, veterinary 
medicine, disaster management, etc.). 

 

Results 
Using the telemedical documentation system, the process of a 

medical visit was implemented by a medical streetworker: the 
barcodes for symptoms and diagnoses are systematically 
transferred to the system via customizable templates. After 
completion of the symptom input, triaging and feedback to the user 
takes place if necessary. It contains the corresponding triaging 
code as traffic light color (green-yellow-red) as well as a 
recommendation for further action and a period of time.  

 
The system now allows the realization of different options for 

action: in problematic cases, the immediate information of the 
physician with data on vital signs, symptoms and triage status is 
already mobile. Later, all cases can be analysed by medical staff. 
Medical Streetworkers are therefore assisted in decision-making 
and emergency situations are identified according to the input and 
indication. 

 

Implementation of Triaging 
The implementation of different triaging systems is 

complicated by the fact that there are different data structure and 
triaging algorithms behind these systems. The Kerala system has a 
simple list of symptoms and value constellations. A triage consists 
of a number of these symptoms and examination values. If these 
are given, the corresponding rule is output.  

 
The Manchester triage system [5] consists only of symptoms. 

Symptoms can have a hierarchical composite structure and form a 
component symptom, e. g. the symptom "hot baby" is made up of 
the individual symptoms "baby" and "hot". “Baby" is a symptom 
based on the age indication of less than one year, "hot" means a 
body temperature greater than 40.5°C. This means that 
measurements and the corresponding range of values must be 
transferred to symptoms and then searched for possible compound 
symptoms in a search run. Only when it is ensured that all 
laboratory values and corresponding symptom combinations have 
been combined can the rule be applied.  

 
Measured values are transformed into symptoms and possibly 

combined to the component symptoms. If the list of symptoms and 
illnesses fulfils a triaging rule, it is displayed together with the 
recommendations for action. 

 

The Triage Database Model 
Due to the large number of possible triage structures, it was 

decided during development not to use a hierarchical database 
model according to the Entity Relationship Model. A high degree 
of flexibility and adaptability was important, but this does not 

require any changes to the database structure. Therefore, the triple 
model of the resource description framework was used.  

 
All hierarchical relationships are mapped according to the 

subject, predicate, object (or resource property value) using these 
triple structures. This means that any other triaging structures can 
be inserted without any problems. The modeling of these rules has 
been shifted from database modeling and adaptation to the 
modeling of subject-predicate object relationships. The functions 
to be implemented with access to the database remain unchanged.  

 

Discussion 
The provision of triaging functionality is an important tool to 

support the independent work of medical staff, from medical street 
workers to trained nurses. This makes it possible to implement the 
service level concept from the help desk area. According to the 
Pareto Principle[17], at least 80% of all cases in the universal 
service can be treated independently and for 20% of cases with a 
higher priority, appropriate recommendations for action can be 
provided.  

 
In addition to triaging, simple data entry is a major challenge. 

By using bar code lists, you can create and use adapted versions 
for the corresponding target and supply group. It can be used to 
map the workflow and systematically record symptoms and 
illnesses.  

 
This data is a prerequisite for ensuring that it is available in a 

data quality required for statistical evaluation and decision support. 
The telemedicine system has a GPS module, so that the supply 
information is also linked to geo-information and allows a 
systematic analysis of supply routes and regions. 

Summary 
In the context of basic medical care, it is first and foremost a 

matter of providing the most comprehensive acute and chronic, but 
not life-threatening care to the sick. Telemedical applications in 
developing and emerging countries should support the independent 
work of medically trained personnel and illustrate it in one process. 
It makes sense to follow the concept of service levels so that the 
limited resources of medical staff can be used sensibly. This 
therefore requires that medical street workers can be guided and 
instructed in their work by decision-supporting tools, so that not 
every patient needs to be physician-contacted. Triagation, which 
can have different orientations depending on the objective and 
application, is a method that provides for a structured input and 
algorithmic processing of the supply power. The input can be 
organized and greatly simplified via barcode lists. The advantages 
of this input option are the simple integration of standards and 
standard terminology, the accuracy of the input itself and thus the 
direct use of the information for analysis, the fast adaptation to 
different languages and consideration of different applications.  
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