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Executive Summary 

Mr. Tseng Chien-yao, a TaiwanICDF project manager, and three consultants were 

dispatched to Paraguay to conduct a fact-finding mission for the Tele-medicine 

Information System Construction Project from August 15 to 29, 2014. The main 

objective of the mission was to investigate the current status of medical 

information systems and their environment, understand current difficulties, and 

design and prepare project content in a logical manner. The conclusions of this 

mission are summarized as follows: 

1. The project exactly matches Paraguay’s current needs; however, it is also 

suggested that the project title be modified to “Health Information 

Management Efficiency Enhancement Project (Paraguay)” to more 

accurately reflect the mission’s findings.  

During the mission, Paraguay’s biomedical advisor to the cabinet, Dr. Pedro 

Galvan, accompanied the mission’s team members and helped the mission to 

understand the reality of the situation, and also promoted and communicated 

Paraguay’s health policy for the duration of the mission’s investigation and 

visits to government departments and health institutions. Dr. Galvan stated that 

the project meets Paraguay’s exact and urgent needs. Since this project would 

mainly focus on capacity building for the construction of a health information 

system, the promotion of the system and improvements to efficiencies in the 

management of health information, it is suggested that the project title be 

modified to “Health Information Management Efficiency Enhancement Project 

(Paraguay).”   

2. A better understanding of the current status of the health information 

system in Paraguay may be needed.  

Health personnel from Paraguay generally believe that deficiencies in their 

E-health System are derived from unsatisfactory Internet access, equipment 
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and infrastructure, and insufficient human resources. However, the mission 

found that the current hardware in Paraguay should be sufficient for current 

data processing needs, and that human resources are insufficient due to 

inadequate system design and ineffective hospital management, which has 

resulted in inefficiencies in the utilization of systems.   

3. The current E-health System lacks the capacity to computerize health 

records and automate procedures.   

The current E-health System, programmed by USAID alone, is mainly used to 

register diseases, and does not take into account patient flow, such as patient 

registration, diagnosis and pharmacy-related operations. Hospitals still use 

handwritten notes for their operations, which results in extra work for staff in 

charge of registering health information. There is a serious need to incorporate 

patient flow into health information system programming, which would bridge 

the gap between manual and computerized operations, as well as reduce the 

workload of staff.  

4. The deficiency in health resources in remote areas could be improved 

through tele-medicine and e-learning.  

Paraguay is a vast country, and a lack of on-site training and incentives results 

in insufficient numbers of health care personnel serving in remote areas. 

Therefore, tele-medicine provides opportunities for physicians serving in 

public health institutions to offer an increased number of medical services for 

extra income. E-learning also offers another incentive for health personnel to 

serve in such areas. Both of these ideas are part of Paraguay’s national 

development policy for health. 

5. In order to implement the project smoothly, professional training 

programs in Taiwan should be provided to Paraguayan trainees before 

project implementation.   

The TaiwanICDF should provide training programs for Paraguayan trainees 

during 2014 and 2015, before project implementation. A one-month health 
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information system analysis and design training program would be provided to 

two Paraguayan trainees by Cathay General Hospital from Taiwan during 

2014. The training program and trainees for 2015 would be further discussed 

with the Public Health and Social Welfare Ministry (PHSWM), Paraguay, in 

accordance with expectations for the TaiwanICDF’s Healthcare Personnel 

Training Program in 2015. 

6. A public-private partnership (PPP) should be adopted for project 

implementation. 

The project would be implemented jointly by a minimum of the 

TaiwanICDF, Cathay General Hospital and the PHSWM, and would be 

implemented and supervised by a project manager dispatched by the 

TaiwanICDF and a PHSWM project coordinator. Cathay General Hospital, 

offering technical support, would provide continuous consultation to ensure 

that the quality and schedule of the project remained under control. 

Equipment produced by Taiwanese enterprises, such as computers and 

monitors, may be needed for the project and would be recommended to the 

PHSWM during the project period should such a need arise. 
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Meeting Minutes 

 

Project:  Improvement Project in managerial efficiency within pilot health units in 

Paraguay 

Attendants: As attached 

Date:  August 26, 2014 

Location:   

Subject:  Discussion of project implementation 

Chairperson: Tseng Chienyao (Tim), Project Manager, Humanitarian Assistance Department, 

International Cooperation and Development Fund (TaiwanICDF) 

Note-taker: Tseng Chienyao, Project Manager, Humanitarian Assistance Department, 

TaiwanICDF 

 

1. The project, the Improvement Project in managerial efficiency within pilot health units in 

Paraguay, matches Paraguay’s strategic plan and the country’s actual needs in terms of public 

health and medicine.  

 

2. A “Health Information System (HIS)” is defined as follows: 

(1) A system comprising a minimum of registration, consultation, and pharmacy 

sub-systems; 

(2) A system with the functionality to capture, store, manage and transmit medical 

information, and integration with existing information and telemedicine system of Public 

Health and Social Welfare Ministry(PHSWM).  

 

3. Regarding the priorities of project implementation, it was agreed that health institutions, 

including regional hospitals, district hospitals, health center, and USF located in the Guaira 

region would be the project’s pilot institutions. The period of this pilot project would be 

expected to be 4 years.  

 

4. A consensus for the project proposal, in terms of impact, outcome and outputs, was agreed as 

follows:  

Impact: Improvement in the capacity of public health information system 

 management in Paraguay. 

Outcome: Improvement in managerial efficiency within pilot health units in Paraguay. 

Outputs:  

(1) Strengthening E-Health System functions in pilot regions: 

A. Provision of training program in system analysis and programming; 

B. Provision of training program in system maintenance and 

management; 

C. Construction of a Health Information System(HIS) 
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D. Provision of training program for engineers to interface medical 

devices to telemedicine system.  

(2) E-health System Promotion: 

A. Investigation in equipment requirment for strengtheing function; 

B. Improvement of E-learning's effectivity; 

C. System Promotion  

(3) Strengthening Hospital Management: 

A. Provision of training program in hospital management; 

B. Host hospital management conference with the experts from Taiwan 

C. Implementation of construction of Key-Performance-Index (KPI) 

 

5. In terms of cooperation between Paraguay and the TaiwanICDF, the Public Health and Social 

Welfare Ministry (PHSWM), Paraguay, will a confirmed project proposal, written in accordance 

with the TaiwanICDF’s Project Plan Format, as well as a budget for the PHSWM’s intended 

share of human resources, equipment and facilities to be made as in-kind project inputs, to the 

Embassy of Republic of China (Taiwan) before December 31, 2014. 

 

6. Next steps: 

(1) An assessment mission would be dispatched by the TaiwanICDF in 2015, and the final 

counter-proposed proposal with the budget from both Paraguay and Taiwan would need to 

be approved by the board of TaiwanICDF. 

(2) The project’s cooperation team will include: 

A. For Paraguay: A coordinator will be recruited for project implementation. 

B. For the TaiwanICDF: A project manager will be located in Paraguay for the project 

cooperation.  

 

7. For the TaiwanICDF: Before implementation, Tim Tseng, Project Manager, will arrange the 

logistics of the project at TaiwanICDF headquarters, while any questions relating to the 

project’s professional content can be directed to staff at Taiwan’s Cathay General Hospital. 

During implementation, a project manager will be posted in Paraguay. 

 

8. The counterpart especially for the preparation and implementation of the project from the 

Paraguayan side will be decided by the PHSWM in the following month.  

  

The meeting was adjourned at 12:00 a.m. 
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Signed by  

 

 

________________________________ 

Tseng Chienyao 

Project Manager 

Humanitarian Assistance Department 

TaiwanICDF 

 

 

______________________________ 

Dr. Pedro Galvan 

Biomedical Advisor of Cabinet 

Public Health and Social Welfare Ministry  

Republic of Paraguay 
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5

2,500 1,500

1,500

TYPES OF ESTABLISHMENT Population Number of Beds per formula*

DISPENSARIO < 1.000 HBS 0

PUESTOS DE SALUD <6.000 HBS 2

6 4,2

10 7,0

14 9,8

14 9,0

20 12,8

30 19,2

40 25,6

40 30,0

50 37,5

60 45,0

70 52,5

80 60,0

90 67,5

100 75,0

120 90,0

120 63,0

150 78,8

200 105,0

250 131,3

300 157,5

350 183,8

400 210,0

各級醫院人口及床數配置(資料來源：巴拉圭衛生部, 2007)

CENTRO DE SALUD

HOSPITAL DISTRITAL

HOSPITAL REGIONAL
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No. SINAIS Subsistemas de Información Abreviaturas

Sistema de Información Geográfica de

Establecimientos de Salud
SIGEESS

Sistema Informático de Registro de SIREPRO

2 Estadísticas Vitales Sub-Sistema de Estadísticas Vitales SSIEV

3
Demográfica y

Determinantes de la Salud

Sistema de Atención Ambulatoria SAA

Sistema de Movimiento Hospitalario SMH

Sistema de Egresos Hospitalarios SEGHOSP

Sistema de Informático Perinatal SIP/CLAP

Sistema Experto de la Unidad de Salud

de la Familia
SEUSF

Sistema Experto del Programa Nacional

de control de VIH/SIDA/ITS
SEPRONASIDA

Sistema Experto del Programa Nacional

de control de la Tuberculosis
SEPNCT

Sistema Informático Cáncer de Cuello

Uterino
CACUM

Servicio de Atención al Usuario SAU

Sistema informático de la dirección

general  de vigilancia de la salud
SIDGVS

Sistema Informático del Programa

Ampliado de Inmunizaciones
PAI

6 Bienestar Social

7 Recursos Humanos

8 Recursos Físicos

9 Financiamiento en Salud

10 Logística en Salud Sub-Sistema de Estadísticas Vitales SSIEV

Biblioteca Virtual de legislación en Salud

BPM Aura Portal (Business Process

Manager)

BPM Process Maker (Business Process

Manager)

CMS WordPress - Sistema de Gestión

de Contenido

DotProject - Herramienta para la Gestión

de Proyectos

11
Otros Subsistemas de

Información

1
Rectoría del Sistema

Nacional del Salud

4 Servicios de Salud

5
Vigilancia de la Salud y

Ambiente
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Abstract 

The mission of this trip to Paraguay is (1) to survey the current status 

and capability of the healthcare information systems adopted in Paraguay, 

as well as (2) to provide the suggestion regarding teaching, feasibility, 

maintenance, and management for the submission of the proposal to 

improve the quality and efficiency of the health services in Paraguay.  

After a few days of interview with the staff of the relevant departments 

affiliated to Ministry of Public Health and Social Welfare, several 

problems impeding the development and introduction of the healthcare 

information system have been observed. (1) Although the currently 

available information systems are claimed to be developed for providing 

timely, efficiently, and effectively information for decision making for 

the institution managers and government administrators and for solving 

inequality for the people living in remote areas, most of the systems are 

operated independently and lack of system integration. (2) Although the 

staff has been trained to use the computers, a great percentage of 

personnel still resist to adopt or are awkward in using computers for data 

input. Digital divide is widely observed problem in this country. (3) 

Absence or deficiency of information and communication equipment or 

networking connectivity in Paraguay. In addition, deficiency of budget, 

lack of service provider, and uncommitment of government officials are 

also factors affecting successful introduction of healthcare information 

systems. (4) Lack of experienced health policy makers, health services 

administrators, and information system analysts and programmers. (5) 

The forms requested to be input to data center of Ministry of Health and 

Social Welfare are collected from SSFs and family health centers and 

later input by the staff of regional or district hospitals where computers 

and networking facility are available. It generally takes a long time to be 

input and sent to MOHSW. Sometimes a total of more than 8 months 
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delay has been found in some regional or district hospitals. 

According to the problems observed, a system focusing on increasing 

the efficiency of the data input and clinical workflow at the regional 

hospital (Level 2), district hospital (Level 3), Centro de Salude SSF 

(Level 4), and Family health center (Unidad de Salud de la Familia, Level 

5) has been proposed. A client-server system will be designed to be 

installed in the Regional/District Hospitals. All the workstations deployed 

in these hospitals and their downstream SSFs and family health centers 

will be connected to the Server located in the Regional/District Hospital. 

In addition, a simple version of Hospital Information System (HIS) will 

also be designed to collect patient’s demographic information, prescribed 

medication, laboratory tests, radiological examinations, and diagnostic 

information. Furthermore, information regarding the issue of birth and 

death certificates will also be collected to prepare the birth/death 

certificates. When all the necessary data have been collected, the 

middleware will fit the data to the forms requested by the MOHSW and 

uploaded to the data center.  

A 4-year project has been proposed to improve the efficiency and 

quality of healthcare service. The tasks needed to be conducted in 4 years 

are described below: (1) Year 1: Training of healthcare professionals and 

engineers, including health policy makers, public health experts, system 

analysts, and software programmers. (2) Year 2: Conducting the Proof of 

Concept in a health region near Asuncion metropolitan area. A simple 

version of hospital information system will be designed and deployed in 

the regional hospital for pilot study. (3) Year 3: Extending the system to 

at least 3 health regions to further verify feasibility of the proposed 

system. (4) Year 4: Promoting the system to the whole country. 

The expected outcomes after having successfully conducted the project 

in 4 years are as follows: (1) The trained health care policy makers and 



146 

 

public health experts are expected to be able to enact useful health 

policies for Paraguay, therefore enhancing the efficiency and 

effectiveness of health care services. (2) The designed Hospital 

Information System is expected to be able to help the health care 

professionals input the data more accurately and efficiently. 
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Paraguay is one of the countries in South America which has political 

relationship with Taiwan. The health care facility and ICT infrastructure 

are still deficient in providing the people with quality healthcare services. 

This motivates the ICDF to initiate a project to elevate the quality of 

healthcare services in Paraguay with the training of health care 

professionals and introduction of ICT technology to promote effective 

healthcare policies enacting and efficient hospital management. 

 

 

After interviewing with the system analyst, software programmer, and 

regional hospital manager, the current status of the ICT infrastructure and 

development of healthcare information systems is reported below: 

(1) Currently, input of clinical information is very slow, the causes of 

such delay may be deficiency of information equipment, poor 

networking infrastructure, software problems. Although the 

healthcare information systems have been tested and fine-tuned 

before system introduction and during routine maintenance, 

performance of the database system and software may still be big 

issues. 

(2) Most of the resources are deployed in the capital (Asuncion) area, 

whereas only 25% of the resources are distributed in the rest of the 

country. For the region-based healthcare system adopted in Paraguay, 

lacking of human resource, information equipment and networking 

infrastructure in some regions is the main issue in causing poor 

healthcare service. Experts of some specialties can only be found in 

capital area. For example, pediatricians, nephrologists, and 

oncologists are very deficient in some regions, greatly deteriorating 
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the healthcare quality.  

(3) The area is wide and the population is sparse in northwestern part of 

the country, making the MOHSW difficult to provide satisfactory 

healthcare services with limited resources. In addition, the whole 

country is divided into 8 healthcare regions and each has its own 

characteristics, making MOHSW difficult to manage these regions. 

(4) Although each region is equipped with ambulance, patient 

transportation is a big problem because of poor road construction. 

Most patients with urgent situation cannot reach hospitals in time to 

get proper care and treatment. 

(5) There is no suitable policy or regulation to distribute healthcare 

resources and budgets. More than 20% of the resource and budget are 

distributed to the Social Insurance Buro and 7% to private institution. 

In addition, police and military systems have their own healthcare 

resources. Improvement of resource integration is another big issue 

for the elimination of duplicates investment of medication and 

equipment. According to the regulation regarding integration of 

nationwide healthcare resources published in 1990-1998, MOHSW is 

responsible for building the national purchasing system and the 

national health monitoring system to effectively integrate and 

distribute national healthcare resources. Unfortunately, only some 

have been done for constructing the national health monitoring 

system. Although the regulations have been enacted, no 

implementation details have been proposed yet. 

(6) As mentioned before, the healthcare resources are distributed 

unevenly to capital area and the rest regions. Furthermore, although a 

pharmacy management system has been developed and introduced 

countrywide, it is still unavailable for the hospital managers to check 

the stock of medication and material in individual health regions. 
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Hence, development of a suitable pharmacy and material inventory 

information system is necessary for efficiently re-distribute the 

medical resources. Regarding the human resource, currently the pays 

and benefits for physicians and other healthcare professionals serving 

in metropolitan and rural areas are the same, which makes the 

healthcare professionals unwilling to serve in rural areas. Design of 

suitable key performance index (KPI) seems to be a good policy for 

re-distributing medical resource. Health regions, hospitals, physicians, 

or healthcare professionals with better KPIs will share more 

resources or have higher pays. 

(7) Currently, most patients have multiple copies of personal medical 

records stored in the hospitals they have visited. The paper-based 

medical records are indexed by registration number which is not 

unique. Recently, the nation is struggling to build a national medical 

record with the unique ID adopted as the index. Unfortunately, the 

clinical information collected each day cannot be uploaded to the 

MOHSW data center in real-time. Only batch processing is feasible 

because of limitation on human resource, information equipment, and 

networking infrastructure.  

Please also refer to the 2013 report for more details. 
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3-1 Network Architecture 

The network architectures for health care and financial administration 

are shown in Figure 3-1 and Figure 3-2, respectively. As indicated in 

Figure 3-1, individual information systems are assigned with 

corresponding network domains and connected to the MOH through the 

provided networking channels. 

 

Figure 3-1. Network architecture for health care in Paraguay. 
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Figure 3-2. Network architecture for financial administration in Paraguay. 

The bandwidth and cost of the networking services are shown in Table 

3-1. As indicated in this table, 2 VPN services and 1 Internet service are 

currently available at Ministry of Public Health and Social Welfare with a 

total of monthly cost of 114,775,000 Gs. 

 

Table 3-1. Monthly cost of service 

Monthly cost of service  

Ítem  Service Bandwidth Total Points  Unit Cost (Gs.)  Total Cost (Gs.)  

1  VPN  20 Mbps  2  2.200.000  4.400.000  

2  VPN  2 Mbps  106  500.000  53.000.000  

3  Internet  50 Mbps  1  57.375.000  57.375.000  

 

Total Monthly Cost (Gs.)  114.775.000  

 

3-2 Information Systems for Healthcare Services in Paraguay 

 

Currently, a total of 14 information systems, which are related to 

healthcare services, have been developed or are under development in 

Paraguay. The detailed functions provided by these systems are described 

below: 

 

(1) SICIAP (Sistema de Información y Control de Inventarios 

Automatizado del Paraguay, Information System and Automated 

Inventary Control of Paraguay)- It is a WEB application developed for 

the Ministry of Public Health and Social Welfare. The objective of this 

system is to collect information related to the equipment and materials, 

including approval and sign of the purchase orders, as well as 

management of  procurement, distribution, and consumption of the 

equipment and materials. Other processes required for the administration 
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of products in stock, such as positive and negative adjustments, are also 

included. This system will be used in: the Central level, regional level, 

points of service delivery (hospitals, health centers, health posts) and their 

respective pharmacies. 

 

Figure 3-3. SICIAP 

 

(2) SAA (El Sistema de Á rea Ambulatoria, System of Ambulator 

Area)- The system of ambulatory Area is one of the components of the 

sub-system of information services of health, and is oriented to collect 

data from patients in consultations in the services of health (external and 

emergency) and/or field (extramural). It aims to record and store 

information about the occurrences of hospital morbidity and its statistical 

characteristics, tracking the health status of the patients, and optimization 

of the management of each health service that uses it. 

 



155 

 

 

Figure 3-4. SAA 

 

(3) SSIEV (Sub-Sistema Informático de Estadísticas Vitales, 

Sub-System Information of Vital Statistics)- It provides an automatic 

multi-user Web environment, allowing the sectors of the Ministry of 

Health and Social Welfare and its dependent agencies, such as the 

direction of Biostatistics, health regions, and the related public and 

private institutions that need to use the information. This system collects 

the information regarding births and deaths, as well as the processes 

concerning these vital facts. It allows the issuance of reports and pictures 

in which you can see at any time the status of vital facts immediately, 

through a database maintained in the Ministry of Public Health and Social 

Welfare.  
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Figure 3-5. SSIEV 

 

(4) SMH (Sub-Sistema de Movimiento Hospitalario, System of 

Hospital Dynamic Ststus)- The sub-system of hospital dynamic status is 

one of the information services of health, and is aimed to collect data on 

use of ward beds for supporting a better use of available healthcare 

resources. Its objective is to obtain the information about available beds 

and the dynamic status of patient hospitalization occurred in individual 

regions of Paraguay through hospital census.  
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Figure 3-6. SMH 

(5) SEGHOSP (Sistema de Egresos Hospitalarios, System of hospital 

discharges)- It is a sub-system of the information services of health, and 

is aimed to collect relevant information from the hospitalization process 

of patients who are admitted to any of the services provided by the 

Ministry of Public Health and Social Welfare (MSPyBS).  

 

 

Figure 3-7. SEGHOSP 
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(6) SIGEESS (Sistema de Información Geográfica de 

Establecimientos de Salud, System of Geographic Information of Health 

Establishments)- It is a web-based sub-system for browsing the services 

provided by the national health institutions which can be located by the 

geographic information system. The general information, provided 

services (emergency, outpatient, and inpatient), and facility (inpatient 

beds, medical human resources, auxiliary facility, and means of transport) 

of each hospital or health center are updated regularly to provide the 

up-to-date healthcare information for the citizen around the country as 

well as the managerial and operational staff of the Ministry of Public 

Health and Social Welfare of Paraguay. The information is stored in a 

central database system maintained by the Ministry of Public Health and 

Social Welfare. 

 

 

Figure 3-8. SIGEESS 

 

(7) SIREPRO (Sistema/Informatico web de REgistro de 

PROfesioales de la salud, System/Information Web for Professionals 
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Registration)- The SIREPRO System is a multi-user web-based system 

for the management of health care Professionals. The information for the 

administration of certificate licensing and for the supervision and 

monitoring of the registered professionals is stored in the centralized 

database of the Ministry of Public Health and Social Welfare. It is 

integrated into the information systems maintained by the Ministry of 

Public Health and Social Welfare (SINAIS) for efficient supervision of 

health affairs and other relevant services.  

  

 

 

Figure 3-9. SIREPRO 

 

(8) SIDGVS (Sistema Informatico de la Direcion General de 

Vigilancia de la Salud, Information System for Monitoring National 

Helathcare Events)- It is an information system for epidemiological 

surveillance by continually collecting data to improve the quality of 
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health information. The SIDGVS subsystem is used to record and store 

the information about the mandatory notifications and their characteristics 

for statistical analysis and suspected cases follow up, and for the 

management of the provided healthcare services. 

 

 

 

Figure 3-10. SIDGVS 

 

(9) SEPNACOTU (Sistema Experto del Programa NAcional de 

COntrol de la TUberculosis, )- It is an expert information system for the 

National Tuberculosis Control Program, oriented to collect information 

regarding people with suspicious symptoms of tuberculosis (TB), 

confirmed cases of TB, and the information related to their laboratory 

tests, treatments, follow up, and contacts. All the data are stored in the 

database for statistical analysis, as well as for the management 

optimization of each health service using the information.  
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Figure 3-11. SEPNACOTU 

 

(10) SEPRONASIDA (Sistema Experto del PROgrama NAcional de 

Lucha contra el SIDA, Expert System of the National Program for 

Fighting against AIDS)- It is an information system for the National 

AIDS Control Program, used for the registration of HIV infected patients 

and oriented to collect data related to their laboratory tests, treatments, 

and follow-up. All the data are stored in the central database for statistical 

analysis, as well as for the management optimization of each health 

service using the information. 
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Figure 3-12. SEPRONASIDA 

 

(11) SIPAIWEB (Sistema Informatico de la Programa Ampliado de 

Inmunizaciones Web, Web Information System for the Program on 

Immunization)- The SIPAI Web is an information system built under 

multi-user Web environment that enables the management of vaccination 

records, through tracking of individual vaccination records, vaccination 

stock, and notification of diseases identified by the Ministry of Public 

Health and Social Welfare. The information system is integrated with 

other existing systems maintained by the Ministry of Public Health and 

Social Welfare so that the information can be constantly updated to 

provide timely and reliable service. 
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Figure 3-13. SIPAIWEB 

 

(12) SEUNSAFA (Sistema Experto para la Unidad de Salud de la 

Familia, Expert Information System for Primary Health Center)- It is an 

health information system for primary care center, oriented to collect 

medical records of people consulted by the family health units throughout 

the country. The system aims to collect and record personal information 

of individual family members, to identify and follow the cases with 

chronic diseases, and to monitor the health status of pregnant women and 

children. All the information is stored in a central database for statistical 

analysis, timely monitoring, and managerial optimization of the provided 

health services. The system is currently in the stage of implementation. 

 



164 

 

 

Figure 3-14. SEUNSAFA 

 

(13) Telemedicine- The information system for telemedicine has been 

developed with the purpose of improving the quality healthcare services 

for the citizens living in remote areas. The system supports the functions 

for sending diagnostic imaging information to the central database for the 

diagnosis by the experts at Asuncion University Medical Center In the 

short term, tele-diagnosis, tele-mentoring, tele-training, video conferences, 

etc. will be incorporated in the system. The system is currently in the 

implementation stage.  
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Figure 3-15. Telemedicine 

 

(14) CACUM (Cáncer de Cuello Uterino, System for Cervical 

Cencer Registration)- The information system for cervical cancer 

registration is a web-based system developed to be used in a centralized 

manner, from the sampling units, clinics, treatment centers, and 

laboratories. The pathological data are obtained from the specimens 

collected in the treatment centers or clinics and the cytological anatomy 

from the laboratories. Currently, the data are entered through: Application 

forms of PAP smears sampling, reported results of cytology, as well as 

the entry forms of colposcopy, pathological anatomy, and, treatment. 
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Figure 3-16. CACUM 

 

3-3 Clinical Workflow 

 

3-3-1 Medical Center, Regional or District Hospital 

The clinical workflow of Asuncion University Hospital and Regional 

Hospital is described below: 

1. Registration: A patient needs to show his/her own patient card 

(with registration number on it) when making registration. If the 

patient is aware of the specialty for consultation, he/she can 

register directly at the specialty clinic; otherwise, the patient 

should visit the family medicine clinic before being referred to 

other specialties when necessary. After the registration, the 

patient will get a registration sheet showing the patient number, 

personal ID number, consulting clinic, and sequence number. If 

someone has lost the patient card, a new patient card will be 

issued, resulting in invalidation of the old medical records. 

2. Consultation: At the consulting room, the patient will be asked 

to submit the registration sheet to the attending nurse for 

arranging the consultation. All patients will be asked to wait at 
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the waiting room until the nurse calls their names. Before the 

physician-patient encounter, the patient’s medical record will be 

retrieved from the medical record room for consultation. Note 

that each specialty has its own copy of medical record without 

integrating with other specialties. It means that there are several 

copies of medical records for an individual patient. Therefore, 

the physician can only refer to the clinical information related to 

this specialty. (Note: The management of medical records in 

Paraguay is similar to Taiwan that the last 2 digits of the patient 

number are used for discriminating shelves for stroing medical 

records. According to the country law, the medical records 

should be preserved for at least 10 years (10-15 years at 

Asuncion University Medical Center).  

3. Pharmacy: The patient will be given a drug requesting sheet after 

physician consultation. At the pharmacy, the prescribed drugs 

will be input to the pharmacy information system before 

dispensing drugs. 

4. Laboratory: After the physician has ordered the laboratory tests, 

the patient needs to report to the laboratory and submit the test 

requesting sheet. The information on the test requesting sheet 

includes sequence number, patient demographic information, 

testing items, and the name of physician who orders the tests. 

The test results are reported in handwriting or printing forms 

according to different testing categories, such as urine tests, 

general blood tests, biochemical tests, and so on. For outpatient 

consultation, the test reports will be brought home by patients 

and submitted to the physician at next consultation. At that time, 

the test reports will be recorded on the patient’s medical record 

for future reference. On the other hand, for emergent patients or 
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inpatients, the test reports will be recorded on the medical 

records immediately. 

5. Radiology: In addition to general X-ray equipment and 

ultrasonic instruments, the computer tomography machine has 

also been equipped in general regional hospital. The radiological 

technicians are not allowed to make diagnosis or write 

diagnostic report. Generally, a radiologist has the professional 

knowledge and capability to make diagnose from the X-ray and 

mammography images. However, most ultrasonic and CT 

images are transferred to Asuncion University Medical Center 

through e-health system for diagnosis. 

6. E-health: Currently, only ECG, ultrasonic, and CT images are 

provided for tele-diagnosis. Although ECG is a kind of 

one-dimensional signal, it has been converted to 2-dimensional 

image for uploading to MOHSW data center for tele-diagnosis. 

In general, the diagnosis has to be made in 24 hours by the 

specialists at medical center after the images have been uploaded 

to the MOHSW data center. The tele-diagnosis reports will be 

integrated with the national computerized medical records stored 

in the MOHSW data center. 

7. Data Input: All the clinical or medical data generated at the 

regional/district hospitals, health care centers, and family health 

units are requested to sent to the data input centers located at 

their charging regional/district hospitals to be input to the 

MOHSW data center. The networking bandwidth at most 

regional/district hospitals is only 2Mbps since the optic fiber 

network has not been completely deployed in Paraguay. 

Deficiency of human resource and computer facility further 

deteriorates the input efficiency, The delay of data input in some 
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hospitals is even longer than 8 months. 

 

3-3-2 Centro de Salud (SSF) & Unidad de Salud da la Familia (Familay 

Health Center) 

The facility of SSF includes Physician Consulting Room (Consultorio), 

Nursing Station (Enfermeria), Pharmacy, Pre-delivery Room (Sala), 

Delivery Room (Sala de Parto), Dental Clinic, and Situation Room 

(Vaccine Stock and Community Health Surveillance). For Family Health 

Center, only outpatient clinics are available. There is no inpatient service 

provided by the Family Health Center.  

 

3-4 Forms Submitted to Ministry of Health 

There are several forms needed to be filled by the hospitals or health 

centers for submitting to Ministry of Health to build the national 

computerized medical record. The purpose of these forms is to collect the 

national information of newly born babies and recently deceased citizens, 

as well as to record clinical information of outpatients and inpatients. 

Ideally, the national healthcare records can be built through the developed 

healthcare information systems. The forms include birth certificate, death 

certificate, medical history, hospital discharge form, and clinical 

checklist.  

As shown in Figure 3-17 (a), (b), and (c), the data to be filled for the 

application of Birth Certificate include information of baby (sex, weight, 

height, date of birth, time of birth, place of birth, born in urban or rural 

area, ethnic, site of born, the delivery was attended by, time of gestation, 

present at pregnancy control, type of delivery, and number of baby), 

mother, and person who fills out the certificate, respectively.  
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(a) 

 

(b) 

 
(c) 

Figure 3-17. Form for Birth Certificate Application. (a) information of 

baby, (b) information of mother, and (c) information of the person who 

fills out the certificate. 
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The data needed to be filled for applying the Death Certificate include 

general information (name, document to be identified, date of death, 

time of death, sex, place of death, died in urban or rural area, ethnic, site 

of death, …), violent death, death in fetal, woman died in fertile age, 

and cause of death. Notice that registrations of newly born babies and 

death citizens are national policy, both public and private hospital can 

issue Birth and Death certificates using the provided information system. 

 

 

(a) 

 

(b) 

 
(c) 
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(d) 

 

(e) 

Figure 3-18. Form for Death Certificate Application. (a) General 

information as well as information of (b) violent death, (c) death in fetal, 

(d) woman died in fertile age, and (e) cause of death. 

For Medical history of inpatient visits, the healthcare professions are 

asked to fill the following information: (1) general data for establishing 

the medical history (type of clinical services, establishment of health, 

healthcare region, district, and date of admission); (2) patient information 

(document for identification, name, date of birth, age range, sex, place of 

birth, nationality, ethic, marital status, place of habitual residence, 

education level, insurance, profession, responsible person, transfer 

information, and reference); (3) anamnesis (reason of admission, reason 

of consultation, history of current disease, habit, external cause of trauma, 

associated risk factors, socio-economic background, history of personal 

pathology, family disease history, vaccination schedule, 

gyneco-obstetrician history, father’s information, mother’s information, 

perinatal history, neonatal screening, health promotion, pathology, food 

history, maturation, and general appearance); (4) physical examination 

(vital signs & anthropometric data, nutritional status, head, neck, thorax, 

cardiovascular function system, abdomen & pelvic, genitor-urinary 
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system, epidermis and subcutaneous cellular tissue, haemotologic system, 

skeletal & muscular system, central nervous system, psychiatry, and 

dentistry); (5) diagnosis and treatment; and (6) discharge (diagnosis at 

discharge, treatment of newly born baby, condition at discharge, type of 

discharge, summary of medical case, Surgical and obstetric procedures, 

diagnostic procedure, and medical procedure ). 

 

(a) 

 

(b) 
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(c) 
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(d) 
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(e) 
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(f) 

Figure 3-19. Form for Medical History of Inpatient Visits. (a) General 

data, as well as information of (b) patient, (c) anamnesis, (d) physical 

examination, (e) diagnosis and treatment, and (f) discharge. 

 

The data in the Hospital Discharge Form include patient data (name, 

age, sex, marital status, document for identification, date of birth, 

nationality, ethic, residential location, level of education, insurance, and 

profession), hospitalization information, and the obstetrical event 

data.  

 

(a) 
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(b) 
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(c) 

Figure 3-20. Hospital Discharge Form. (a) patient data (b) 

hospitalization information, and (c) obstetrical event data. 

 

Clinical checklist (Fechia Clinica) contains: (1) general data (type of 

clinical services, establishment of health, healthcare region, district, and 

date of admission); (2) patient information (document for identification, 

name, date of birth, age range, sex, place of birth, nationality, ethic, 

marital status, place of habitual residence, education level, insurance, 

profession, father’s information, mother’s information, and accompany 

person); (3) background information (socio-economic background, 

vaccination schedule, family diagnosis history, history of family 

pathology, personal disease history, perinatal history, food history, 

maturation, habit, and gyneco-obstetrician history); (4) physical 

examination (head, neck, thorax, respiratory system, cardiovascular 

function system, abdomen & pelvic, genitor-urinary system, skeletal & 

muscular system, epidermis and subcutaneous cellular tissue, 
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hematologic system, central nervous system, psychiatry, and dentistry); 

(5) Additional examinations for diagnosis (additional request, 

long-distance, and record of outpatient cares). 

 

3-5 Problems Found 

After having visited the relevant departments of Ministry of public 

Health and Social Welfare and interviewed with the stakeholders, several 

problems impeding the development and introduction of the healthcare 

information system were observed.  

(1) Although the currently available information systems are claimed 

to be developed for providing timely, efficiently, and effectively 

information for decision making for the institution managers and 

government administrators and for solving inequality for the 

people living in remote areas, most of the systems are operated 

independently and lack of system integration.  

(2) Although the staff has been trained to use the computers, a great 

percentage of personnel still resist to adopt or are awkward in 

using computers for data input. Digital divide is widely observed 

problem in this country. 

(3) Absence or deficiency of information and communication 

equipment or networking connectivity in Paraguay. In addition, 

deficiency of budget, lack of service provider, and uncommitment 

of government officials are also factors affecting successful 

introduction of healthcare information systems. 

(4) Lack of experienced health policy makers, health services 

administrators, and information system analysts and programmers.  

(5) The forms requested to be input to data center of Ministry of 

Health and Social Welfare are collected from SSFs and family 

health centers and later input by the staff of regional or district 
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hospitals where computers and networking facility are available. It 

generally takes a long time to be input and sent to MOHSW. 

Sometimes a total of more than 8 months delay has been found in 

some regional or district hospitals. 
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According to the findings reported in Section 3, a system focusing on 

increasing the efficiency of the data input and clinical workflow at the 

regional hospital (Level 2), district hospital (Level 3), Centro de Salude 

SSF (Level 4), and Family health center (Unidad de Salud de la Familia, 

Level 5) can be built. Figure 4-1 shows the architecture of the proposed 

system. As shown in this figure, a client-server system will be designed to 

be installed in the Regional Hospital (Level 2) or District Hospital (Level 

3). All the workstations deployed in the region/district hospitals and their 

downstream SSFs and family health centers will be connected to the 

Server located in the Regional/District Hospital. In addition, a simple 

version of Hospital Information System (HIS) will also be designed to 

collect patient’s demographic information, prescribed medication, 

laboratory tests, radiological examinations, and diagnostic information. 

Furthermore, information regarding the issue of birth and death 

certificates will also be collected to prepare the birth/death certificates. 

When all the necessary data have been collected, the middleware will fit 

the data to the forms requested by the MOHSW and uploaded to the data 

center.  

Figure 4-2 illustrates the structure of the Hospital Information System, 

which consists of Patient Registration, Physician Order Entry (POE), 

Laboratory Information System.(LIS), Radiological Information System, 

and Pharmacy Information System (PIS), and Radiological Information 

System (RIS). Table 4-1 shows the data needed to be collected and 

provided by different HIS modules. The collected data will be used to 

prepare the forms to be uploaded to the data center of MOHSW. 
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4-1. Project Schedule ( ) 

This is a 4-year project. The tasks needed to be conducted in individual 

year are described below: 

(1) Year 1: Training of healthcare professionals and engineers, including 

health policy makers, public health experts, system analysts, 

and software programmers. 

(2) Year 2: Conducting the Proof of Concept in a health region near 

Asuncion metropolitan area. A simple version of hospital 

information system will be designed and deployed in the 

regional hospital for pilot study. 

(3) Year 3: Extending the system to at least 3 health regions to further 

verify feasibility of the proposed system. 

(4) Year 4: Promoting the system to the whole country. 

 

 

Figure 4-1. Architecture of the proposed system 
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4-2. Objectives ( ) 

The objectives of this project are as follows: 

(1) To train the healthcare professionals for elevating capability of 

health policy enacting and decision making to promote 

governmental efficiency. 

(2) To develop a simple version of Hospital Information System for 

acquisition of data needed to be submitted to MOHSW to  

(3) To collect the data necessary for filling the forms needed to be 

transferred to the data center of MOHSW. 

(4) To increase the efficiency of data input and to elevate the quality of 

care for the citizens of Paraguay 

 

 

 
Figure 4-2. Structure of the Hospital Information System 
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Table 4-1. Data categories of different forms for submitting to MOHSW. 

Form Data Category 

Birth 

Certificate 

Baby 

Inform. 

Mother 

Information 
Person filling the form 

Death 

Certificate 
General 

Inform 

Violent 

Death 

Death in 

Fetal 

Woman 

Died in 

Fertile 

Cause of Death 

Inpatient 

Med. His 

General 

Inform. 

Patient 

Inform. 
Anamnesis 

Physical 

Exam. 

Diagnosis 

& Treat. 

Dischar

ge 

Hospital 

Discharge 

Patient 

Inform. 

Hospitalizat

ion Inform. 
Obstetrical Event Data 

Clinical 

Chk list 

General 

Inform. 

Patient 

Inform. 

Background 

Inform. 

Physical 

Exam. 
Additional Exam 

Note:   Registration;    POE;    Laboratory or Radiology 

 

4-3. Project Contents ( ) 

The Patient Registration module provides the functions for the clerks 

of registration desk to add/retrieve patient information if the patient 

hasn’t/has visited the hospital before, as well as to assign physicians to 

patients according to the patients’ symptoms or physicians’ specialties. 

The proposed graphical user interface is illustrated in Figure 4-3. The 

information (i.e., identification number, QR code, etc.) embedded in the 

ID card can be used to quickly input or retrieve the patient’s personal 

information. 

 



189 

 

 

(a) Patient information 

 

(b) Contact person 
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(c) Physician appointment 

Figure 4-3. An example of the graphical user interface for the 

Registration function. 

 

The physician order entry (POE) system will provide the functions for 

the physician to make diagnosis based on ICD-9 or ICD-10, as well as to 

make orders of medication, laboratory tests, or radiological examinations. 

It will also allow the physician to input the allergic information of the 

patient. If the patient needs to take laboratory tests and/or radiology 

examinations, the physician selects the test/examination from lists of 

laboratory test and radiological examination, and then send the request to 

the LIS and RIS, respectively. Regarding drug order, POE provides the 

function for the physician to prescribe medication from a list of 

prescribed drugs, and then send the prescription to the PIS. The frequency, 

usage, and duration will also be input by the physician, while the quantity 

be calculated automatically based on the frequency and duration. An 

example of the proposed graphical user interface of the POE is shown in 

Figure 4-4. As illustrated in this figure, the patient’s demographic 

information is displayed at the top-left corner. The physician is provided 

with the functions to make diagnosis, to order laboratory tests and 
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radiological examinations, and to prescribe medication. In addition, the 

functions for adding drug allergy information, collecting patient 

information for case management, and writing summary of medical 

record are also provided. 

 

 

Figure 4-4. Physician Order Entry system. 

 

Laboratory information system (LIS) displays a list of laboratory tests 

ordered by the physician and provides the technicians to report the test 

results. The proposed graphical user interface of the LIS is shown in 

Figure 4-5. In (a), the physician orders the laboratory tests/radiological 

examinations from the POE system and then send the order to the 

laboratory. After the technician has completed the tests and input the test 

report, the physician can view it from the POE in the following 

patient-physician encounter, Figure 4-5 (b) & (c). The physician is 

requested to consider the laboratory result to make diagnosis, prescribe 

medication, and write medical record summary.  
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(a) 

 
(b) 



193 

 

 

(c) 

Figure 4-5. Laboratory information system. 

 

The proposed graphical user interface of the Pharmacy Information 

System (PIS) is shown in Figure 4-6. As shown in Figure 4-6 (a), the 

physician is provided with the function for medication prescription in 

POE system, and then send the order to the PIS. After selecting the 

appropriate medication, the Frequency, Usage, and Duration will be input, 

and the Quantity be calculated accordingly, Figure 4-6 (b). When the 

pharmacist received the prescription, the medication will be prepared in 

the pharmacy by checking allergy and drug-drug interaction. The patient 

can get the medication in the pharmacy when it is ready. A pharmacy 

inventory system will be designed stock management.  
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(a) 

 

(b) 

Figure 4-6. Pharmacy information system. 
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A middleware will be designed to fill all the forms needed by the 

MOHSW and to transfer to its data center for building the national 

computerized medical record. 

 

4-4. Expected Outcomes ( ) 

The expected outcomes after having successfully conducted the project 

in 4 years are described as follows: 

(1) The trained health care policy makers and public health experts are 

expected to be able to enact useful health policies for Paraguay, 

therefore enhancing the efficiency and effectiveness of health care 

services. 

(2) The designed Hospital Information System is expected to be able to 

help the health care professionals input the data more accurately and 

efficiently. 

 

 

 


