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Executive summary 
Despite improvement in malaria situation in Thailand during the past 10 years, there are still 

some malaria related fatalities and emergence of malaria cases in non-endemic areas. These are 
situations that require prompt investigation and response. Malaria diagnosis and treatment services in 
Thailand are provided by vector borne disease control staff from vertical program under the 
Department of Disease Control and from general hospitals under general health services system that 
report patient cases and disease surveillance to the Division of Epidemiology (DoE) using disease 
reporting form known as R506. In the past, reporting of malaria cases of the National Malaria Control 
Program was done by aggregating large amount of paper-based information from distant service 
delivery points up to the program management level took a considerable amount of time. This process 
was also prone to errors, loss of information, and duplication when data from all service providers are 
combined. The time taken in compiling information hindered the ability to respond to malaria situations 
in a timely manner.  

To address the problem, the Division of Vector Borne Diseases (DVBD) that manages Thailand’s 
National Malaria Control Program has brought in information and communications technologies and 
developed a web-based “malaria online system” in order to: 1. improve case reporting, analysis, and 
response planning and 2.  monitor implementation of malaria elimination activities.  

Development of the malaria online system was carried out in three phases. These are: I. 
changing the reporting method of the vertical program from paper-based to computer based to improve 
reporting time, analysis and timely response; II. provision of training to all users from data entry staff to 
vector borne disease control officials on information utilization; and III. Consolidation and integration 
of data from multiple sources, notably from vector borne disease program and those from DoE including 
standardization of information from all sources through application of Business Intelligence software. 

The malaria online system that was developed has made the access to current malaria data and 
information available to relevant public health officials for timely situation analysis and response 
throughout the health care system.  To make malaria control and elimination more effective, the vector 
borne disease control program has also conducted entomological surveillance in various locations to 
gather vector information and shown on the online system so that appropriate measures can be 
implemented.       

The functionalities of malaria online include generation, analyses and automated presentations 
of information and reports such as in graphs and maps formats according to preference of users. The 
available real-time geo-located malaria information enables field level staff to quickly review the 
situation and promptly respond while officials at policy level are able to closely monitor number of 
malaria patient close-to real time and able to make relevant policy decisions to control the epidemics.   

Adoption of information and communication technologies has transformed malaria surveillance 
system in Thailand, in particular, by making timely accurate information available and accessible by 
relevant stakeholders.  In contrast to the former paper-based system that the information from vector 
borne disease unit (VBDUs) across the country took 1 month to reach national level, it now takes only 1 
day. The malaria online information system that has been developed enables all relevant health 
agencies to view the information concurrently. Its capacity to link and harmonize epidemiological, 
entomological and other related information for analytics and visualizations makes the platform user-
friendly. By integrating malaria case data from all types of service providers and sources makes the 
national malaria data genuine - the key to precise analyses and response planning for malaria situation 
in each specific location.  In 2019, mobile application (mHealth) of the malaria online system that 



 

 

includes service coverage information to household level is being field tested with the plan for roll-out 
country-wide in 2020 which will increase the ability to closely monitor program performance resulting 
in better and timely protection of at-risk populations from malaria.     

 

  



 

 

Abbreviations 
 

ACD = Active Case Detection 

AFRIMS = Armed Forces Research Institute of Medical Science 

ACT = Artemisinin-based Combination Therapy  

API = Annual Parasite Incidence 

BI = Business Intelligence 

BIOPHICS = Center of Excellence in Biomedical and Health Informatics  

CIS = Case Investigation Survey 

DDC = Department of Disease Control 

DoE = Division of Epidemiology 

DVBD = Division of Vector Borne Disease 

GIS = Geographic Information System 

GMS = Greater Mekong Subregion 

GTS = Global Technical Strategy 

GPS = Global Positioning System (GPS) 

HIS = Hospital in formation software 

HPH = Health Promoting Hospital 

ICD10 = International Classification of Diseases version 10 

iDES = integrated Drug Efficacy Surveillance 

ITT = intent-to-treat 

IRS = Indoor Residual Spraying 

LAO = Local Administrative Organizations 

LLIN = Long Lasting Insecticide treated Net 

LLIHN = Long Lasting Insecticide Hammock Net 

MBS = Mass Blood Survey 

MC = Malaria Clinic 

MoPH = Ministry of Public Health 

MP = Malaria Post 



 

 

NTG = National Treatment Guideline 

NHSO = National Health Security Office 

NMCP = National Malaria Control Program 

ODPC = Office of Disease Prevention and Control 

PACD = Pro Active Case Detection 

PCD = Passive Case Detection 

PS = Permanent Secretariat 

RACD = Re Active Case Detection 

RDQA = Routine Data Quality Assessment 

RS = Remote Sensing  

SCD = Special Case Detection 

SDG = Sustainable Development Goals 

VBDC = Vector Borne Disease Center 

VBDU = Vector Borne Disease Unit 

WHO = World Health Organization 
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Objectives 
1. To facilitate real-time malaria case reporting and perform data analysis of related information 

2. To monitoring of targeted responses to disrupt malaria transmission and provide evidence for 

decision making 

Malaria Situation 

Global Malaria situation 

Despite significant decline of malaria burden across all regions, malaria remains a significant 
global health problem with an estimated 219 million cases in 20171. Africa carries the highest malaria 
burden accounting for approximately 92% of global malaria cases (200 million), followed South East Asia 
accounting for 5% of global malaria cases. Plasmodium falciparum is the most prevalent malaria parasite 
in sub-Saharan Africa, accounting for 99.7% of estimated malaria cases as well as in the WHO South-
East region 62.8%. P. vivax infection can be commonly found outside of Africa, representing 
approximately 74.1% of cases in the Americas. WHO estimated 435,000 malaria death in 2017, which 
3.5% decrease from 2016. Children under five are the major risk population, 61% of malaria death are 
these group. Similar to the global trend, the numbers of malaria cases and death in the Greater Mekong 
Sub-region (GMS), have seen steady decline. Between 2012 and 2016, the reported number of malaria 
cases and deaths in the GMS fell by 74% and 91%, respectively. 

The update status of malaria elimination, zero indigenous cases countries over at least the past 
three consecutive years are considered to be malaria free. All countries in the WHO European Region 
reported zero indigenous cases for two continuous years (2016 and 2017). In 2017, zero indigenous 
cases are reported by China and El Salvador. (Figure 1) 

Figure 1: Global map showing countries and territories with indigenous malaria cases in 2000 and their 
status by 2017. 

 
Source: World malaria report 2018 
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 https://www.who.int/malaria/media/world-malaria-report-2018/en/ 

https://www.who.int/malaria/media/world-malaria-report-2018/en/


 

 

Malaria Situation in Thailand 

Malaria morbidity and mortality in Thailand have shown a decreasing trend in the past decades 
due to the strengthen malaria control program headed by the Division of Vector Borne Diseases (DVBD) 
under the Department of Disease Control (DDC), Ministry of Public Health (MoPH). Ninety- six percent 
(96%) reduction in the number of malaria cases was observed from 159,120 cases in 2000 to 5,832 cases 
in 2019, as well as a 98% reduction of malaria death from 625 deaths in 2000 to 15 deaths in 2018. Thai 
cases are higher in proportion versus non-Thai from 57% to 72% during 2000-2019. Non-Thai cases from 
neighboring countries mostly are Myanmar (81% of migrant cases) (Figure 2).  

Figure 2:  Number of confirmed malaria cases and deaths, 2000-2019 

 

 
Source: DVBD, MoPH 

In fiscal year 2019, Annual Parasite Incidence (API) is 0.088/1000 population and malaria 
mortality is 0.02/100,000 population.  Historically, malaria cases diagnosed with P. falciparum made up 
a large proportion of total cases. In 2019, P. vivax accounted for 83% of total malaria cases. The 
reduction in P. falciparum cases coincides with increased observation of multi-drug resistant malaria 
(MDR), including resistance to chloroquine, Sulfadoxine-Pyrimethamine combination, Mefloquine, and 
Artemisinin-based Combination Therapy (ACT), the latter is the current first line treatment for 
uncomplicated P. falciparum infection in most countries around the world. The spread of artemisinin 
resistant falciparum parasites from the Thailand-Cambodia borders to other GMS countries has caused 
concerns among global malaria stakeholders. Majority of cases were working-age population (15-60yr) 
who worked in forests, orchards, farms (>50%). The peak of malaria cases occurred during May – August. 
Ten provinces reported almost 80% of the malaria burden, namely Tak and Mae Hong Son in the North; 
Kanchanaburi in the west; Yala, and Songkhla in the South, Sri Saket and Ubon Ratchathani in the North-
East (Figure 3). 701 sub-villages are classified as active foci (foci with indigenous cases) which 12% 
reduction from 2018. These sub-villages are located largely in the border provinces.  

 
 
 
  



 

 

Figure 3: Thailand map of malaria cases disaggregated by sub-villages, Fiscal Year 2019. 

 

 
Source: DVBD, MoPH 

Malaria Elimination Strategy 
Global Technical Strategy for malaria 2016-2030 

 To accelerate malaria elimination, Global Technical Strategy (GTS) was adopted by the World 
Health Assembly in May 2015. The strategy is aligned with 2030 agenda of Sustainable Development. 
WHO recommend countries to follow GTS strategic framework with three main pillars including pillar 1: 
Ensure universal access to malaria prevention, diagnosis and treatment, pillar 2: Accelerate efforts 
towards elimination and attainment of malaria-free status and pillar 3: Transform malaria surveillance 
into a core intervention. Two supporting elements contain harnessing innovation & expanding research 
and strengthening the enabling environment2. (Figure 4) 

 In eliminating countries, effective surveillance system are needed to track all malaria cases and 
rapid response. Surveillance system is not only detect the infection but also identify gaps of 
interventions coverage. 
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 Global Technical Strategy for malaria 2016-2030, WHO 



 

 

Figure 4:  Global Technical Strategy strategic framework 

 

 
Source: Global technical Strategy 

Strategy for malaria elimination in Greater Mekong Subregion (GMS) 2015-
2030 

 The strategy for malaria elimination in GMS was developed based on GTS with the ultimate goal 
is to eliminate malaria by 2030 in all GMS countries and , considering the urgent action required against 
multidrug resistance, to eliminate P. falciparum by 20253. Three key interventions include 1) case 
detection and management 2) disease prevention in transmission areas and 3) malaria case and 
entomological surveillance. Two supporting elements are 1) expanding research for innovation and 
improved delivery of services and 2) strengthening the enabling environment.  The purpose of GMS 
surveillance policies and practices in eliminating phase are to discover any evidence of the continuation 
or resumption of transmission; detect local and imported cases as early as possible; investigate and 
classify each case and focus of malaria; provide a rapid and adequate response; and monitor progress 
towards malaria elimination. Malaria should be notifiable disease with intermediate reporting and all 
infection have to investigate for foci management. GMS countries face a major problem, which is 
multidrug resistance. The surveillance system should early detect and track all individual cases to 
eliminate the spread of resistance. 

Thailand Malaria Elimination Strategy 2017-2026 

In order to achieve malaria elimination goal, clear policy and strategic direction and support of 
executive level are required.  Malaria elimination is a goal under the Sustainable Development Goals 
(SDGs) declared by the United Nations.  Thailand has set up a committee on sustainable development 
under the Secretary Office of the Prime Minister (Issue No. 2) 20154 in order to move forward this policy.   
The National SDGs committee has highlighted 30 priority goals of which Goal 3.3 addresses ending 
epidemics of AIDS, tuberculosis, malaria by 2030. Malaria elimination receives high political attention 
at the international forum, such as in the 66th World Health Assembly (2013) and the 9th East-Asia 
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4
 Guidelines of the Office of the Prime Minister on Sustainable Development (Issue No. 2) 2015. 



 

 

Summit (2014) in Nay Pyi Taw of which Thailand is a member. In 2016, Thailand launched ten-year 
national malaria strategy 2017-2026, with 5-year operational plans5.  A critical component under 
National Malaria Elimination Strategy is Strategy 1 – to accelerate malaria elimination by strengthen 
surveillance system to be core intervention. “Malaria Online” initiative is an effective tool to accelerate 
malaria elimination goal. (Figure 5) 

Figure 5: Thailand Malaria Elimination Strategy, 2017-2026 

 
Source: DVBD, MoPH 

Thailand Malaria Surveillance system 

Malaria surveillance in Thailand consists of two main components, which are Case Detection 
(CD) and Epidemiological investigation (figure 6). Case detection activities including active case 
detection (ACD) and passive case detection (PCD).  ACD consists of: 1) Proactive case detection (PACD) 
that is conducted in two approaches which are special case detection (SCD) and mobile malaria clinic 
(MMC). Another ACD activity called Reactive Case Detection (RACD) include case investigation survey 
(CIS) and mass blood survey (MBS). The passive case detection consists of case detection at the following 
facilities: malaria post (MP), malaria clinic (MC), health promotion hospital (HPH), general hospital and 
other health facilities. All confirmed malaria cases have to be investigated and classified. In Thailand, 
malaria cases are classified as indigenous or imported to identify source of infection.  Foci investigation 
activities (case detection, vector control and risk communication) need to be done when indigenous 
case occur in non-endemic area or when outbreaks take place in transmission area. 

  

                                                

5
 Thailand Malaria Elimination Strategy 2017-2026 and operational plan 2017-2021. 



 

 

Figure 6: Thailand malaria surveillance system 

 
Source: DVBD, MoPH 

Malaria prevention and control activities are currently implemented under the vertical program 
of DVBD as part of National Malaria Control Program (NMCP) under the Department of Disease Control 
and through the general health services (GHS) system of the Office of the Permanent Secretary of 
Ministry of Public Health.  The two concurrent programs implementations have two surveillance 
systems which are not the same (figure7).   

For the vertical program, malaria case reporting pathway starts from malaria clinic using EP1 
paper form. The data were forwarded to Vector Borne Disease Unit (VBDU), Vector Borne Disease 
Center (VBDC) and Offices of Disease Prevention and Control (ODPC) and finally to the Division of 
Vector-Borne Diseases (DVBD) at national level.   Confirmed cases of the GHS program starts from 
community level that is malaria posts (using EP1 form) and data were sent to Health Promoting Hospital 
(HPH), District Health Office (DHO), and Provincial Health Office (PHO).  Hospitals also report positive 
cases to PHO and Division of Epidemiology (DoE) using R506 reporting form.  Data obtained from other 
health facilities are also included into the vertical program system. 

  



 

 

Figure 7: Flow chart of reporting system, supervision and coordination at each level of 
implementation. 

 
Source: DVBD, MoPH 

 

Reporting forms 

  Routine malaria prevention and control activities under vertical program collect data for 
surveillance system and categorized by modules. (see Annex1) 

Epidemiological reporting forms 

Vertical program under DDC collect epidemiological data by EP form. Seven different formal 
forms are used: 

EP1: Blood examination Form  

EP2: Monthly Report of Malaria Case Detected 

EP3: Investigation and Radical Treatment of Malaria Case 

EP4: Monthly Report of Investigation and Radical Treatment of Malaria Cases 

EP5: Foci investigation 

EP6: Malaria Case Registration 

EP7: Summary of surveillance operation 

Three informal forms are summarized by monthly from EP in each specific issues: 

 SumEP2: summary report of Malaria Case Detection 

 SumEP3: Summary of monthly malaria case detection and investigation 

 SumEP4: summary of malaria patient population in responsible areas 



 

 

The reports under the vertical program are required monthly by the Vector-Borne Disease 
Control Units collecting data from EP1 form (the patient record form on receiving of blood tests for 
malaria infection) from malaria diagnosis and treatment facilities (malaria clinics) and then sum the data 
using EP 2 form (Report on Monthly Malaria Case Detection). The EP 2 data show all blood screening 
activities carried out by the health facilities and details including number of total examinations, number 
of positive cases, malaria parasite species, repeated blood test results, and number of patients cured or 
treated, etc. The EP 3 report form (report on case investigation and radical treatment of malaria cases) 
indicate source of infection, details of travel history and treatment regimen and risk assessment. The 
reports are summarized monthly by using the EP 4 report form which shows the total number of cases 
in the month by species in the area or outside the area at district level. This report is submitted to the 
Office of Disease Prevention and Control. The EP 2 and EP 4 are aggregated and summed by using the 
EP 7 form (Summary of Surveillance Operation) which was submitted monthly to the DVBD. Therefore, 
in each month the DVBD collected number of examination conducted, number of species, number of 
cases with recurrent infections, the treatment regimen, number of cases by source of infection, and the 
number of Thais and non-Thais cases who received treatment.  In the general health services system, 
all public and private hospitals report malaria cases using R506 report form to Public Health Office and 
DoE respectively on weekly basis. 

Drug efficacy reporting form 

Surveillance of parasite resistance to antimalarial drug in Thailand aims to detect  situation of 
drug resistance in various areas of the country in order to inform the appropriate treatment policy. Since 
2018, Thailand implement integrated Drug Efficacy Surveillance (iDES) countrywide collecting data using 
case follow up form. This form include patient’s history, species, and treatment regimen; follow up (FU) 
schedule and laboratory results in each FU days. Patients with falciparum malaria infection who receive 
Dihydroartemisinin-Piperaquine and Primaquine are followed up at day 3, 7, 28 and 42 (from the 1st day 
of drug compliance). Patients with vivax malaria who receive Chloroquine and Primaquine are followed 
up at day 14, 28, 60 and 90.  

Vector control reporting forms 

Thailand has an effective vector control system by distributing insecticide treated net and carry 
out indoor residual spraying (IRS), which are main, measures according to area stratification based on 
characteristics of malaria transmission down to village level.  The vector control operation is adjusted 
annually according to dynamics of transmission.  Prior to vector control operation, population survey is 
to be conducted following by distribution of mosquito net and house spraying evaluation.   

 Vector control forms include larval collection, net survey, Long Lasting Insecticide Treated Net 
(LLIN) and Long Lasting Insecticide Hammock Net (LLIHN) distribution and IRS data, in detail: 

 VC1: Plan of action on vector control 

 VC2: Vector control operational plan 

 VC3: Vector control operational record and daily insecticide usage 

 VC4: Summary of vector control operational record 

 VC5: Larva control operational record 

Entomological reporting forms 

Entomological surveillance is conducted by DVBD, VBDCs and VBDUs in the transmission areas.  
The data includes vector bionomics, density and behavior of mosquito vectors. Moreover, the DVBD has 



 

 

developed entomology database system and use it for vector control implementation and area 
stratification. Data are included in the national malaria surveillance system. Entomological study 
including vector surveillance and activities are collected by three forms: 

 EN1: Record of mosquito collection 

 EN2: Record of mosquito larval collection 

EN3: Summary record of entomological studies 

The linkage of malaria reports shows in figure 8. 

Figure 8: Linkage of malaria reports 

 

Initiative development concept and process 

 Because of malaria reporting system, record on paper require several forms in each activity. 
Delays and errors of reporting and time consuming of field staff often occurred. The Division of Vector-
borne Diseases, in collaboration with the Center of Excellence in Biomedical and Health Informatics 
(BIOPHICS) of the Faculty of Tropical Medicine, Mahidol University, has developed a malaria online 
system by using information technologies (web-based Malaria Information System). The system 
contains the surveillance database, the following-up treatment outcomes, disease investigation, 
mosquito vector surveillance, and monitoring and evaluation of intervention. This is to be a crucial tool 
for the implementation of the malaria elimination making field operation and policy decision to be more 
effective. 

System design strategies 

 To develop the system, three main strategies had been applied. 

1) Replace paper based to electronic based reporting system 

To largely replace previous paper-based reporting system, system developer team organized 
the stakeholders meeting at the policy and field implementation level (Division of Vector Borne Disease 
for policy aspect, Office of Disease Prevention and Control for planning aspect, Vector Borne Disease 
Center and Vector Borne Disease Unit for field implementation) with the aim to develop  malaria online 
program that function smoothly, accurately and serve user’s requirements. This meeting was to 
introduce stakeholder about goal and objective to develop the system, beneficial to staff, malaria 



 

 

patients including population in transmission areas. The  system developer team subsequently  procured 
materials to serve the development at central level.  Moreover, Center of Excellence for Biomedical and 
Public Health Informatics (BIOPHICS) at Mahidol University who was responsible to develop Malaria 
Online program need to understand the malaria surveillance system. Therefore, obtaining suggestions 
from Vector Borne Disease Unit and field visit were done during the development phase in order to help 
the developer anticipate potential problem.   

2) Capacity building of all staff levels 

Capacity building was conducted for all staff to report malaria case data into the system and 
able to use malaria online system for analysis and planning for malaria prevention and control. After 
malaria online system was developed and improved essential equipment such as desktop computers 
were provided to all operating units. System developer team also provided manual and guidance for 
data entering and use of malaria online system. Trainings were provided to data entry and disease 
control staffs to use malaria surveillance system with geographic information system effectively. 
Evaluation of users’ competency consisted of  two components; 1) pre-test and post-test score and  2)  
staff’s satisfaction of the surveillance system. The satisfaction survey was done 3 months after initial 
implementation of the system to assess acceptability. During the piloting phase of malaria online, 
monitoring and evaluation for problem solving, improvement and gathering additional data were 
conducted continuously.     

3) Consolidate two databases form DoE and DVBD to a single database 

In order to develop a single malaria database, Division of Vector Borne Disease initially 
developed and applied malaria online system for vertical program’s surveillance system. However, 
gathering patient data from all systems is essential and there is a need to get rid of   data duplication in 
single database so that data can be utilized for malaria elimination effectively. Thus, Division of Vector 
Borne Disease and Division of Epidemiology worked together to consolidate and integrate data from 
two systems.   

  



 

 

Initiative development framework 
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The Results 

System development  

- Replace paper based to electronic based reporting system  

The new flow of reporting system is show in figure 9 below. The field worker or MC/MP staff 
collect the data by filling the EP1 and EP3 forms, Data entry staff enter data into the offline system on 
a computer at the VBDU offices and synchronize into the online system. The system helps reduce the 
number of epidemiology paper recording forms from 10 to 2. It can automatically generate other higher 
layer reports such as EP 2, EP 4 and EP 7by synthesizing monthly reports. With the new system, public 
health agencies at all levels can be informed of current malaria situation at the same time. This process 
also can reduce reporting time to higher levels from 1 month to only 1 day. 

Figure 9: The workflow of the malaria online reporting and surveillance system. 

 
 

- Consolidate two databases form DoE and DVBD in malaria cases and fuzzy logic model 

Since 2012, there has been much progress in transitioning the DVBD’s EP1 and EP3 forms from 
paper-based to electronic-based using the Malaria Online platform. At the national level, data from both 
the DoE and DVBD is consolidated using a software program, called Fuzzy Logic, to reconcile duplication 
of malaria data (figure 10). Duplication occurs when data from the same malaria case is entered into 
both the DoE’s 506 as well as the DVBD’s Malaria online system. Step 1: data acquisition and preparation 
process by adjust different format of variables from two sources and merge 2 data files containing 
variables with the same format. Step 2: Matching with unique identifier process by create unique 
identifier variable by concatenating epidemiological variables (time, place and person) and with the new 
one, apply fuzzy logic to match and group similar records. Step 3: Cutting off duplicate records process, 
within each group of records, create sequence of visit using sorted blood draw date variable as index 
and keep or delete records according to the cutting of criteria. Step 4: finalize data set process by 



 

 

maintain all records with different flags in the final datasets and count records with “keep” flag as 
“clean” or “unduplicate” malaria episodes6. For 2012-2014, sensitivity analyses (at an 83% cut-off 
threshold) of the consolidated data indicate that approximately 17 % of the data are redundant. 

Figure 10: Data consolidation between DVBD and DoE 

 

Malaria online surveillance system coverage 

Malaria surveillance system is under the direct supervision of the Division of Vector-borne 
Diseases, the Department of Disease Control, and networking with agencies at sub-national level: 13 
Offices of Disease Prevention and Control, and at provincial level: 38 Vector-borne Disease Control 
Centers to coordinate with 77 Provincial Health Offices in 77 provinces. At the district level, there are 
161 Vector-borne Disease Control Units to coordinate with District Health Offices.  At the sub-district 
level, District Health Promotion Hospitals are responsible for the activities of 450 community malaria 
clinics or malaria posts in areas with high malaria transmission and Vector-borne Diseases Control Units 
provide diagnosis the treatment services for malaria patients through 243 Malaria Clinics. In the other 
side, the malaria cases from hospitals and other health facilities are also recorded in the system and 
then are cut the duplicate by fuzzy logic model.  

Since the start of malaria online system in 2012 until October 2019, the system has recorded 
177,655 malaria cases from 5,195 service delivery points. In Thailand, all population at risk of malaria, 
both Thai and migrants, are included in the surveillance system and received malaria prevention and 
control services. Approximately 1.3 million malaria tests have been conducted annually for case 
detection, of which about one-third are among migrant workers from neighboring countries. Since 2012, 
1,870,417 long-lasting insecticide-treated nets (LLIN) and 611,804 long-lasting insecticide-treated 
hammock nets (LLIHN) have been distributed to populations in areas with malaria transmission. In 2018, 
the official website “https//malaria.ddc.moph.go.th” recorded 19,478 unique users and this figure is set 
to increase in 2019. 

The malaria online surveillance system consists of two components: Malaria Information System 
and Malaria Geoinformatics. (Figure 11) 
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 Estimating Real Malaria Burden in Thailand: Applying Automated Fuzzy Logic Algorithm for Cleaning 

Redundancy Data in Combining Two National Malaria Surveillance Systems 2015. 



 

 

Figure 11: Malaria online information system 

 

Malaria Online Information System (http://malaria.ddc.moph.go.th) has applied information 
technology on data collection through web-based network. On this website, there has two components: 
1) public component that anyone can look at malaria data without login, its show general information 
for example current situation and activities dashboards and 2) login component has more details 
(individual malaria case) for authorized health officers. The malaria information system has been 
developed  by using baseline from available reports including records of patients receiving blood tests 
(EP 1), reports on investigation and treatment and cured (EP 3), and reports on drug adherence by 
supervised treatment and following-up of treatment outcomes (VIVO). The system has developed a 
linkage of the variables and the system can process and provide outputs in forms of various reports 
(document export). The malaria online surveillance system consist of three main modules: 
epidemiological, entomological and vector control modules. Epidemiological module is part of malaria 
cases collection. Not only export EP reports automatically but the system also analyze and visualize as 
dashboards, graphs, chart and maps (Figure 12 and 13). The online system can show current malaria 
situation, epidemic outbreak detection. In entomological part, the system shows the coverage of net 
distribution and IRS down to sub-village. To monitor activities, Intervention module such as 1-3-7 
strategy (case notification with 1 day, case investigation within 3 days and response within 7 days), 
active foci management (case detection and vector control duty) and drug efficacy or case follow up 
activities have been monitored real-time. Other part of the system is business intelligence (BI) which is 
a kind of data visualization. The BI website is http://thailand.gmsmalaria.org/  which can link from 
malaria information system (Figure 14). Business Intelligence is the computer software used for 
managing and analysing as well as presenting the data appropriately and meets users’ requirements.  
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Figure 12: Exported reports form malaria online system 

 

 

Figure 13: Malaria online system shows graph and table 

 

 

 

 

 

 



 

 

Figure 14: BI shows graph, decomposition tree and maps 

 

Malaria Geoinformatics (http://mgis.ddc.moph.go.th) has been developed by integrating the 
Geographic Information System (GIS), the Remote Sensing (RS), and the Global Positioning System (GPS) 
and applied for management of malaria data including the collection, storage, analysis and display the 
data to be used in the planning of malaria control program, etc.  The interactive Malaria Geoinformatic 
System can show number of cases of the whole country down to the provincial, district, sub-district, and 
village level. The Malaria informatics system consists of mapping in order to be able to identify the 
disease spots to be controlled on timely manner by the real time (disease mapping) and to assess the 
situation as well as to create brief situation reports in responsible agencies at each level in accordance 
with procedures of the Division of Vector-borne Diseases and the Ministry of Public Health respectively. 
Currently the Malaria Geoinformatic System can display maps and spatial analysis of malaria in four 
main maps as follows: 1) Map showing number of positive malaria cases 2) Map showing API/1,000 pop 
3) Map showing active foci and 4) Map showing number of indigenous cases (Figure 15).  

http://mgis.ddc.moph.go.th/


 

 

Figure 15: GIS shows different type of malaria maps 

  

System development timeline  

In 2008, the concept to improve routine reporting system from paper-based to electronics-
based had been applied. Financial were supported by Bill-Miranda Gate foundation under project “The 
containment of artemisinin-tolerant malaria parasites in South-East Asia” which is aim to contain the 
spread of and eliminate artemisinin-tolerant malaria parasites in areas of the Thai-Cambodian border. 
DVBD collaborated with BIOPHICS to pilot online reporting system that started with epidemiological 
module (EP form). The testing units as data entry point are three VBDUs (Borai, Soi dao and Pong Nam 
Ron) located in Trat and Chantaburi provinces. Moreover, expand to 27 VBDUs under 6 VBDCs in 3 
ODPCs along Thailand-Cambodia border (Trat, Chantaburi, Sakaeo, Burirum, Surin, Sisaket and 
Ubonratchathani provinces) in 2010. At the same time, The prototype was used in 3 provinces in the 
Northern of Thailand (Mae Hong Son, Chiang Mai and Chiang Rai) which covered 22 VBDUs. In 2012, 
Thailand was supported by The Global Fund to implement country project together with regional 
project, so the web-based surveillance system has been implemented countrywide cover 161 VBDUs, 
38 VBDCs, 13 ODPCs in 77 provinces. Other modules had been added to the system. In 2020, DVBD plan 
to apply mHealth technology to make sure the coverage of the malaria services at household and 
individual levels. (Figure 16) 

 

 



 

 

Figure 16:  Malaria online system timeline 

 

Capacity building and acceptability  

 While the system has been developed, DVBD has to build capacity of officers to entry and 
analyze data. In 2012, DVBD trained all data entry staffs on data entry to the system. DVBD also conduct 
the 3 days training for seven batches. Twelve ODPC officers, 32 VBDC officers, 147 VBDU officers and 3 
PHO officers had been trained on data analysis and utilization of the malaria online surveillance system.  

 After 3 months of full version system implementation, DVBD sent the questionnaire for 
satisfaction level to users. The satisfaction level assessment covered four categories: 1) data utilization 
2) coordination with database responsible staff 3) accessibility to databased services and 4) overall 
satisfaction. From 194 participants, 75.77% were feedback. 68.7% are from VBDU staff then 25.2% were 
VBDC, 4.1% were ODPC and 2% were PHO respectively. Mostly were female (62.6%), age lower than 30 
years old were 77.6% (28.8 years old on average) and bachelor degree graduate were 72.8%. 

The results of ssatisfaction to Malaria online system showed as below (Table 3): 

Satisfaction on data utilization included 1) simple steps to use the program 2) user manual 
describes instruction clearly 3) program proceeds data summary quickly and conveniently 4) data 
entering is complete and update and 5) program is responsive. The result showed that users rated 
satisfaction level as high to highest 78.2%,79.5%, 72.3%, 79.6%,and 78.2% subsequently.       

Satisfaction on coordination with database responsible staff included 1) prompt contact and 
coordinate with responsible staff/program 2) enthusiasm and focus on problem solving 3) ability to 
coordinate the implementation of problem solving on time 4) response to query. Most of respondents 
satisfied as range of high to highest 85.7%, 89.1%, 91.9%, and 87.7% subsequently.  

Satisfaction on accessibility to databased services consists of ability to contact by phone, web 
board and emails, convenience to access database through website. The result showed respondents 
satisfied as as high to highest 88.4% and  85.1% subsequently.  

  



 

 

Table 3: The results of satisfaction to Malaria online system 

Categories 

Satisfaction level 

Very low low average high highest 

n % n % n % n % n % 

1. data utilization           

1.1. simple steps to use the program  1 0.7 2 1.4 29 19.7 95 64.6 20 13.6 

1.2. user manual describes 
instruction clearly  

- - 2 1.4 28 19.0 89 60.5 28 19.0 

1.3. program proceeds data 
summary quickly and 
conveniently  

1 0.7 3 2.0 22 15.0 79 53.7 42 28.6 

1.4. data entering is complete and 
update  

1 0.7 2 1.4 27 18.4 87 59.2 30 20.4 

1.5. program is responsive  1 0.7 3 2.0 28 19.0 70 47.6 45 30.6 

2. coordination with database responsible staff       

2.1. prompt contact and coordinate 
with responsible staff/program 

- - 1 0.7 20 13.6 91 61.9 35 23.8 

2.2. enthusiasm and focus on 
problem solving 

- - - - 16 10.9 76 51.7 55 37.4 

2.3. ability to coordinate the 
implementation of problem 
solving on time 

1 0.7 2 1.4 9 6.1 92 62.6 43 29.3 

2.4. response to query - - 2 1.4 16 10.9 85 57.8 44 29.9 

3. accessibility to databased services       

3.1 ability to contact by phone,  web 
board and emails 

- - - - 3 11.6 74 50.3 56 38.1 

3.2 convenience to access database 
through website  

1 0.7 - - 21 14.3 77 52.4 48 32.7 

4. Average overall satisfaction - - - - 12 8.2 79 53.7 56 38.1 



 

 

Overall satisfaction level criteria: High is average score > 4 (>80%), medium is average score 3-
4 (60%-80%) and low is average score < 3 (<60%). Considered of average overall satisfaction and by 
category found that overall satisfaction was the highest score as 4.30 (S.D.=0.61) and 86.0%. Secondly 
is database service accessibility with average score as  4.21 (S.D.=0.63) and 84.20%. Average satisfaction 
on coordination with database responsible staff was 4.19 (S.D.=0.55) and 83.80%. Lastly is average 
satisfaction on utilization of the malaria online system as 3.99 (S.D.=0.60) and 79.80% (Table 4) 

Table 4: Satisfaction levels on malaria online surveillance system  

Satisfaction categories Average S.D. % Level 

1. Data utilization 3.99 0.60 79.80 medium 

2. coordination with database 
responsible staff 

4.19 0.55 83.80 high 

3. accessibility to databased services 4.21 0.63 84.20 high 

4. average overall satisfaction 4.30 0.61 86.00 high 

 

Data quality assurance and verification  

Data quality control is conducted by examining the quality of quantitative data (Routine Data 
Quality Assessment: RDQA) and field monitoring and supervision. Quantitative quality control is divided 
into two areas: the comprehensiveness and the accuracy of the malaria online system as follows: 
Verifying the quality of reported quantitative data by applying the RDQA to verify the quality of reported 
quantitative data (Data Verification) by the officers in charge of data entry (officers responsible for 
malaria epidemiology, Information Technology Officers, or Monitoring and Evaluation Officer). The 
officers check and count the documents / evidence by themselves and compare with reporting forms 
on papers again.   

Case example:  Improving Data Quality – Unknown Malaria Infection 

One consistent issue with the malaria online after merging with R506 reports was the 
incomplete information on malaria species for hospital-based malaria cases. For example, there were 
480 malaria cases of unknown species (6%) among the total 8,166 malaria cases reported in the MIS 
from January to August 2017, with a quarter of the unknown cases reported from Sisaket province. To 
understand the root causes contributing to the large proportion of unknown malaria in the database in 
Sisaket province, malaria online database and data flow from hospital to R506 and to malaria online 
were reviewed. 

The results are: 

• Hospital in formation software (HIS) that are used in Thailand matches their data dictionary with 
the International Classification of Diseases version 10 (ICD10) standard codes. The ICD10 for malaria 
include disease code and species code. 

• When submitting the R506 report, the HIS ICD10 codes were mapped only to the R506 disease code 
and not to the organism code. 



 

 

• DVBD, with support from USAID's Inform Asia, work with the DOE to standardize mapping of the 
R506 disease code and organism code to those of the HIS-ICD10. The standardized codes were then 
shared with the Sisaket Province as guidelines. Hospital Data entry staff updated the data mapping 
between HIS-ICD10 and R506 reports to include both the correct disease code and correct organism 
code. (Figure 18). 

Figure 18: Conversion of HIS-ICD10 codes to R506 codes 

 
 

Malaria online showed 106 (15%) out of 666 malaria cases reported in Sisaket province from 
January to August 2017 were unknown malaria cases (accessed on September 5, 2017). After the 
corrective action, the percentage of malaria cases with unknown species reported from January to 
August in Sisaket reduced from 15% to 2%—only 19 unknown cases remained, as shown in the 
screenshots from BI (Figure 19). 

Figure 19: malaria cases before and after verification  

 

  

 

Screenshot from MIS prior to corrective actions, Sep 5th Screenshot form MIS after corrective actions, Sep 6th  

  



 

 

Data utilization, dissemination and feedback 
Department of Disease Control has to provide updated malaria situation to the public and senior 

supervisors on weekly basis. As such, information are drawn from the malaria online system for the 
purpose. At the central and the provincial level, the data are presented as reports in forms of table, 
charts and graphs to supervisors and concerned agencies for information and for needed action in 
response to the situation (figure 20). Moreover, the system can present trend of epidemic outbreak 
using 3-previous years calculation as “median” that drill down to district level. National malaria program 
also generate quarterly progress reports measuring result against planned targets using national malaria 
elimination indicators. This information is used annually for planning malaria control activities in 
endemic provinces to achieve the objectives. Availability of accurate and timely information and  
recommendations in all levels is critical for effective project management, including improved 
monitoring and evaluation activities.  

Figure 20:  malaria current situation and epidemic detection dashboard 

 

For intervention monitoring, Thailand has been fully implementing 1-3-7 approach countrywide 
since 2017 under National Malaria Elimination Strategy to interrupt malaria transmission within 
required time-frame.  The 1-3-7 strategy consists case notification within 1 day, case investigation within 
3 days and response within 7 days. The strategy integrates several activities such as case detection, IRS 
and net distribution (Figure 21). From information of bed net coverage and gaps, DVBD can direct 
provincial staff to distribute them to suitable sub-villages. In addition, Thailand has been facing drug 
resistance problem. Complete treatment and follow up of patients on schedules are crucial activities to 
confirm parasites clearances. From VIVO reports, the system can analyze and present patient follow up 
rate in graphs and charts which enable easy monitoring and rapid feedback real-time by supervisors. 



 

 

Figure 21: Malaria dashboards for interventions monitoring:  a) 1-3-7 strategy b) active foci response c) 
net distribution and IRS and d) drug efficacy and case follow up 

Case study:  Leveraging malaria online to accelerate malaria elimination 

Linking malaria surveillance information to action is a key objective under national malaria 
elimination strategy  

A critical component under Pillar 2 of the GTS strategic framework and under Strategy 1 of 
Thailand's National Malaria Elimination Strategy – is to accelerate malaria elimination. A key activity is 
to strengthen surveillance system where malaria online is a core intervention to support other 
interventions in order to accelerate malaria elimination goal. The 1-3-7 strategy, which specified real-
time malaria case notification (one day), investigation (three days), and response (seven days) is one of 
the interventions adopted by the every national malaria programs in the GMS.  

New design features to analyze and summarize data collected from surveillance and 
notification-investigation-response activities were introduced in 2016 and since has become an 
instrumental tool to monitor 1-3-7 performance. Interactive 1-3-7 dashboards with georeferenced 
information are made available on malaria online so that field staff can easily monitor their own 
activities. Program managers at DVBD and Provincial Health Offices (PHO) utilize the 1-3-7 dashboard 
and communicate with public health staff through smartphones and instant mobile messaging 
applications. Issues that contributed to under-performance can be quickly identify and appropriate 
addressed. (see annex 2) 

 

a) 1-3-7 strategy b) Active foci response 

c) Net distribution and IRS d) Drug efficacy and follow up 



 

 

Dr. Prayuth Sudathip, National Malaria Program Manager reflects, "Malaria reports were sent by fax 
and we spent hours tallying data. Now it takes seconds to get the information from malaria online. The 
new dashboards make it easy to communicate with staff in the provinces and districts on a daily basis. 
It's right there in pictures." 

Ms. Kanyarat Laosathienkit, Public Health Technical Officer, Communicable Disease Section, Sisaket 
Provincial Health Office, says, "Previously, we did not have ready access to comprehensive malaria data 
from our province. We had to request the information from the National Malaria Program. Now I can 
easily access information on malaria cases and their locations so that action can be taken quickly." 

Case Study: Leverage malaria online information to monitor drug efficacy and resistance in Thailand  

In response to malaria elimination in the context of multi-drug resistant malaria, Thailand has 
introduced integrated drug efficacy surveillance (iDES). The iDES activity include requiring all malaria 
treatment to have laboratory confirmed diagnosis, supervise treatment, and case follow-up of patients 
to ensure parasite clearance. For P. falciparum cases, the followed-up schedule includes days 3, 7, 28, 
and 42. For vivax cases, the follow-up schedule included days 14, 28, 60, and 90. Information from 
routine case management and follow-up in malaria online can be leveraged to monitor drug efficacy 
and resistance in Thailand.  

Upgraded features were added to malaria online to collect and analyze information from iDES 
activities to monitor drug efficacy in Thailand. Interactive dashboards were also designed to help 
program managers monitor iDES activities and performance, such as follow-up rate and compliance to 
the National Treatment Guideline (NTG). 

Briefly, malaria subjects from all facilities who received treatment  according to the NTG 
and their follow-up results are included in the analysis. Kaplan- Meier survival analysis with modified 
intent-to-treat (ITT) is used for treatment  crude efficacy (not PCR corrected, endpoint at day 42 
for P. falciparum and day 90 for  P. vivax). Cox regression survival analysis models is used to detect the 
risk factors  of parasitological recurrence including age (continuous), sex (binary variable), 
 nationality (categorical) and provinces (categorical).) 

Information from iDES information in malaria online is reviewed on a regular basis (quarterly). 
Analysis conducted in 2018 showed that the first-line treatment for P. falciparum performed well overall 
in Thailand (overall DHA-PIP efficacy at 94.7%), except in Sisaket province (DHA-PIP efficacy at 81.8%)  
and Ubonratchathani (DHA-PIP efficacy at 90%)  (Figure 22). The low treatment cure rate in Sisaket 
province is alarming and led to special meetings with the national drug committee and with technical 
partners including USAID's Inform Asia, RTI, AFRIMS, Mahidol University, and WHO. 

Data collected from iDES activity provided evidence for drug policy discussion at that national 
level. In February 20, 2019, national drug policy committee reviewed iDES data and approved the DVBD 
to revised the NTG for first line treatment from Dihydroartimisinin-Piperaquine to Artesunate-
Pyronaridine for Sisaket and Ubonratchathani.   

  



 

 

Figure 22: Kaplan-Meier survival analysis for DHA-PIP to falciparum treatment 

 

 

 

 

 

 

 

Case study:  Leveraging data to improve access and quality of malaria services for vulnerable 
communities  

Vulnerable communities include hill tribe communities, ethnic minorities, and seasonal and 
cross-border migrants, especially along the Thai borders. Malaria test and treatment services are 
available at both facility-based outlets (hospitals and malaria clinics) and community-based outlets 
(malaria post, MPs). Hospitals and malaria clinics are at fixed location. MPs are located within the homes 
of the MP workers identified from the community with flexible location. MPs provide free one-stop 
quality services that offer diagnosis and treatment, LLIN distribution, and malaria education.  Malaria 
online is used to inform the location of MPs to improve access to quality malaria services for vulnerable 
populations.  

Surveillance is a core intervention under national malaria elimination strategy. Malaria online is 
design to transform surveillance data into information and translate into action (Surveillance --> 
Information --> Action). Annual stratification of villages with malaria risk is conducted using data in 
malaria online. Malaria case reports and sources of infection (from case investigation and classification) 
provide geo-coded case-based data is mapped to the sub-village level and then superimposed on to the 
health facility map. The combined map is used to inform the decision on MP locations by identifying 
high-risk villages with active transmission with poor access to formal health facility. This exercise is 
conducted annually to ensure that MP locations are serving communities most at-risk.  

Malaria online is used to monitor the performance of individual MPs to ensure quality services, 
e.g. number of malaria tests, treatment compliance, health education. Non-performing MPs can be 
investigated for appropriate actions to be taken. Information on MP performance can help predict 
potential stock-out of supplies to ensure uninterrupted services, especially because these MPs are 
located in villages at a distant from the nearest health facilities.  

The advantage of MPs is the flexible location compared to fixed-location health facilities, real-
time malaria surveillance also allowed for identification of new sources of infection (active foci) for 
program manager to efficiently plan and manage resources for MPs to serve most at-risk areas and 
vulnerable communities. When MP locations moved based on malaria epidemiology or resources 
available, community malaria awareness remained in the community.  



 

 

Malaria online provided rationale for adjusting locations of MPs.  MPs performed 828,204 
malaria tests and treated 68,966 patients were treated (2004-2017). One-third of patients treated at 
MPs were aged younger 15 years and one-third were women. Approximately 47% of malaria patients 
treated at MPs were cross-border migrants compared with 20% treated at hospitals  

Malaria online is leveraged to improve accessibility to malaria services in vulnerable 
communities. Focusing the MP activity on high-risk villages led to an efficient management of resources. 
A cadre of strong performing MP workers helped to promote community engagement in malaria 
activities. Access to malaria services was improved by reducing socio-cultural-linguistic barriers. 

Utilization of geo-referenced malaria data to leverage funding from local governments 

Since 2006 Thailand has introduced Sub-district Health Fund whereas the health prevention and 
promotion budgets under the National Health Security Office (NHSO) are being allocated to local 
government known as Local Administrative Organizations (LAOs) which matches the funds at 30-50% 
for local health interventions.  With a view toward preparing for a successful transition from The Global 
Fund financing, there is a need to increase local ownership and mobilization of sub-national financial 
support for malaria elimination. 

During 2015-2017, approximately USD 214,000 from the Sub-district Health Fund was approved 
by LAOs for local malaria interventions.  DVBD’s plan is to increase the roles, ownerships and funding 
from local administrative organizations in malaria elimination, particularly those in provinces with local 
malaria transmission foci classified as A1 and residual non-active foci classified as A2. For this purpose, 
since 2017, the location specific data from the malaria online system has been very useful for DVBD and 
local malaria workers to advocate and engage sub-districts LAOs to continue and increase funding for 
malaria elimination activities for implementation of the required packaged of activities. 

Annually Thailand has been using information from case-based surveillance system to predict 
and plan the commodities for malaria services for example rapid diagnose tests, insecticide and 
antimalarial drug. Moreover, epidemiological and entomological data are used to stratify areas by sub-
village levels to allocate not only materials but also budget to the necessary areas. Thailand classify sub-
villages to 4 categories: Active foci, residual non active, clear foci with receptive and clear foci with non-
receptive which different implementation packages. (Figure 23) 

Figure 23: area stratification and Intervention package 

 



 

 

 

 Besides, the system can help for planning and reallocation, It also one of five components for 
subnational malaria elimination verification7. In 2017, 35 out of 77 provinces are verified to be malaria 
free. Effective surveillance system and capacity building on responsible person are the key criteria to 
confirm that the provincial officers can use the system for surveillance and prevent of reintroduction 
efficiently.  

Evaluation 
Malaria online has been formally evaluated by DVBD and technical partners. An evaluation of 

the MIS was conducted by a team of health information specialists from Mahidol University, from 
December 2013 to January 2014, the results of which were published in May 2016 in JMIR Public Health 
and Surveillance. A mixed-methods technique was used with a framework based on system 
effectiveness attributes. Three data collection methods were utilized: data records review, survey of 
system users, and interviews with key stakeholders. Sites selected were from Tak and Trat, two border 
provinces with high malaria transmission. The objective of the evaluation was to assess the effectiveness 
of the malaria online system by examining key attributes of the electronic surveillance system, according 
to the United States Centers for Disease Control and Prevention’s Guidelines for evaluating public health 
surveillance systems. These key attributes included: simplicity, flexibility, data quality (correctness, 
completeness, consistency), acceptability, timeliness, stability, and usefulness. Data review was used to 
assess timeliness. Structured questionnaires were used to assess simplicity and acceptability. Structured 
questionnaires and semi-structured interviews were used to assess flexibility, stability, and usefulness. 

One of the main findings of the evaluation was that the malaria online system is well accepted 
by users at both management and field operational levels. The timeliness of data quality has enabled 
malaria personnel to perform more effective prevention and control activities. The results of the 
evaluation suggested that the malaria online improved the quality and usefulness of malaria 
surveillance information by providing timely case management data. Following the introduction of 1-3-
7 strategy in 2016, the timeliness of surveillance and case management data improved further. The 
evaluation found some inconsistencies and logical errors that were in large parts due to user-error. Since 
then DVBD has invested in more training for staff and health officials who perform data entry so that 
they are familiar with useful features of the malaria online system, as well as workshop for sub-national 
program manager to review and verify data. To ensure data quality, the Data Quality Assurance (DQA) 
process is conducted on monthly basis by malaria supervisors at provincial and regional levels, while IT 
staff at national level review overall data correctness.   

  

                                                

7 Division of Vector Borne Diseases. Guideline on sub-national malaria elimination verification. 2018 



 

 

Sustainability 
Contributing factors converged to ensure sustainability of malaria online initiative. 

Institution - From its inception, the development, implementation, and adoption of the malaria online 
system were conducted through collaboration, engagement, coordination, and partnerships with 
donors, international advisors and agencies, researchers and experts, and local health officers. Malaria 
online was initially developed to serve the routine surveillance needs of the vertical malaria program by 
replicating the local workflow and reporting to facilitate transition from paper to digital information. 
New features have been added to reflect epidemiological trends and national malaria program strategy. 
Currently, malaria online databases house information on almost all aspects of national malaria 
elimination program activities which includes case-based malaria surveillance information, intervention 
coverage, M&E, performance indicators, and budget tracking. Quality assurance are put in place to 
maintain data quality and validity. Malaria online is a core intervention under the malaria elimination 
plan and is the main resource for malaria program and surveillance information in Thailand. Moreover, 
malaria online system has improved for interoperability and data compatibility with the broader 
hospital-based general health services system and national disease notification system of the MoPH. By 
integrating malaria online with other MOPH-databases, malaria online became the comprehensive 
database for malaria information in Thailand.  

Policy and Finance - At the malaria program level, malaria online is a core intervention under Strategy 
1 - To accelerate malaria elimination of the NMES 2016-2027 and the NMES Operational Plan 2016-
2021. At the national level, malaria online aligns with objectives of Thailand’s national Digital Economy 
and Society Development Plan to transform the public sector into a digital government (Thailand 4.0), 
build an equitable and inclusive society, and build citizens’ trust and confidence in digital technology. 
Digitization of health information is a key component of 'Thailand 4.0'. The Ministry of Public Health 
(MoPH) is in the process of transforming the all national health information system through digital 
technology to achieve convergence of information technology and health services which has been 
reflected in the increased budgetary support. The government is investing in digital infrastructure 
improvements which will further enhance the performance and reach of malaria online. Specific to 
malaria online, MOPH has full taken ownership of the malaria online since 2017 by investing in hardware 
(in-house server and infrastructure upgrades) and software to maintain the malaria online system at 
the Information Center under Department of Disease Control, MOPH. Moreover, geo-referenced 
information has been used successfully to leverage financial support from the local governments at the 
sub-district level with malaria transmission, known as Local Administrative Organizations, to invest 
funds toward malaria elimination in their jurisdictions.   

Social environment - User acceptance and user engagement are important factors to maintain 
relevance and sustain development of malaria online. DVBD has invested in capacity building activities 
targeting data entry staff and sub-national program managers to ensure data quality which help to 
promote trusts and use of information in malaria online. Over the years, improvements to malaria online 
have been made with user consultations to ensure that new features can be easily adopted and serve 
the needs of users, while also helping to building a sense of shared-community among malaria online 
users. User groups include public health technical officer and program managers at the national and 
sub-national levels, data entry staff, and disease control staff. User-focused features of malaria online 
promote sustainability as data are utilized for precision planning including procurement and distribution 
of commodities (e.g., rapid diagnostic tests, anti-malarial medicines). These efforts improve efficient 
use of resources and minimize environmental contamination from waste products. 



 

 

 Lesson learned and next step 
Over the past 7 years of implementation, key lessons learned are that: 

1) For the system to be successful, it has to meet the users’ need; 
2) Due to turn over of health workers, there is a need for regular training for data entry staff 

and disease control officers at sub national levels; 
3) It is essential to strengthen data quality through RDQA so that information is reliable, 

complete, accurate and timely. 

  Next step on malaria online surveillance system, in 2019, DVBD already pilot the project 
“mHealth” which is application of mobile technology to collect and data from the field directly into 
hand-held computer tablet. The objectives of application are to use maps to target and guide health 
staff to deliver appropriate services and commodities to the household and individual level and to 
monitor intervention coverage and make adjustments as needed. Three pilot provinces are Tak 
(Thailand-Myanmar border), Trat (Thailand-Cambodia border) and Ubonratchathani (Thailand-Laos and 
Thailand-Cambodia border) have been implementing. The new application will be evaluated by the end 
of the year and roll out countrywide in 2020. 
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Annex  
Annex 1: Reporting form 

  EP 1 Blood examination Form 

 
 



 

 

EP 2: Monthly Report of Malaria Case Detection 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EP 3: Investigation and Radical Treatment of Malaria Case



 

 

 

EP 4: Monthly Report of Investigation and Radical Treatment of Malaria Cases 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EP 6: Malaria Case Registration 

 
 

 
 

 

 



 

 

 

EP 7: Summary of Surveillance Operation 

 

 
  



 

 

 

VC 1: Operation Area of Vector Control 

 
VC 2: Operational Plan of Vector Control 

 

 

VC 3: Report of Vector Control Activities 

  

 

 

 



 

 

 

VC 4: Summary of Vector Control Operation 

 

 
 
 



 

 

 

EN1: Record of mosquito collection  EN2: Record of mosquito larval collection 

 

 

EN3: Summary record of entomological studies 
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