
The Early Warning and  
Response System (EWARS)  
for Dengue Outbreaks

For research on 
diseases of poverty
UNICEF • UNDP • World Bank • WHO

OPERATIONAL GUIDE  
USING THE WEB-BASED DASHBOARD

LATE 
ALARM

EARLY 
ALARM

INITIAL
ALARM



WHO Library Cataloguing-in-Publication Data

Early Warning and Response System (EWARS) for Dengue  

Outbreaks: operational guide using the web-based dashboard

ISBN 978-92-4-151435-4 

Copyright ©World Health Organization 2018 on behalf of the  

Special Programme for Research and Training in Tropical Diseases 

Some rights reserved. This work is available under the Creative Com-

mons Attribution-NonCommercial-ShareAlike 3.0 IGO licence (CC BY-

NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo). 

Under the terms of this licence, you may copy, redistribute and adapt 

the work for non-commercial purposes, provided the work is appropri-

ately cited, as indicated below. In any use of this work, there should be 

no suggestion that WHO endorses any specific organization, products 

or services. The use of the WHO logo is not permitted. If you adapt the 

work, then you must license your work under the same or equivalent 

Creative Commons licence. If you create a translation of this work, 

you should add the following disclaimer along with the suggested 

citation: “This translation was not created by the World Health Orga-

nization (WHO). WHO is not responsible for the content or accuracy of 

this translation. The original English edition shall be the binding and 

authentic edition”.

Any mediation relating to disputes arising under the licence shall 

be conducted in accordance with the mediation rules of the World 

Intellectual Property Organization..

Suggested citation. Early Warning and Response System (EWARS) 

for dengue outbreaks: operational guide using the web-based 

dashboard. . Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://

apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see  

http://apps.who.int/bookorders. To submit requests for commercial 

use and queries on rights and licensing, see  

http://www.who.int/about/licensing.

Third-party materials. If you wish to reuse material from this work 

that is attributed to a third party, such as tables, figures or images, it 

is your responsibility to determine whether permission is needed for 

that reuse and to obtain permission from the copyright holder. The 

risk of claims resulting from infringement of any third-party-owned 

component in the work rests solely with the user.

General disclaimers. The designations employed and the presenta-

tion of the material in this publication do not imply the expression 

of any opinion whatsoever on the part of WHO concerning the legal 

status of any country, territory, city or area or of its authorities, or 

concerning the delimitation of its frontiers or boundaries. Dotted and 

dashed lines on maps represent approximate border lines for which 

there may not yet be full agreement. 

The mention of specific companies or of certain manufacturers’ prod-

ucts does not imply that they are endorsed or recommended by WHO 

in preference to others of a similar nature that are not mentioned. 

Errors and omissions excepted, the names of proprietary products are 

distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the 

information contained in this publication. However, the published 

material is being distributed without warranty of any kind, either 

expressed or implied. The responsibility for the interpretation and use 

of the material lies with the reader. In no event shall WHO be liable for 

damages arising from its use. 

Graphic Design: Lisa Schwarb, Lausanne

Printed by the WHO Document Production Services (DUP),  

Geneva, Switzerland



OPERATIONAL GUIDE  
USING THE WEB-BASED DASHBOARD 
The Early Warning and  
Response System (EWARS)  
for Dengue Outbreaks

For research on 
diseases of poverty
UNICEF • UNDP • World Bank • WHO



O
P

E
R

A
T

IO
N

A
L 

G
U

ID
E

The Early Warning and Response System (EWARS) for Dengue Outbreaks: operational guide

iii

Contents

Foreword ...........................................................................................................................................................  vii
Preface ...............................................................................................................................................................  viii
Acknowledgements .......................................................................................................................................  viii
Glossary ..............................................................................................................................................................  ix

Chapter 1. Preparing your dataset .........................................................................................................  1

1.1 Surveillance data, contents and format ...............................................................................................  1
1.1.1 General variables ..............................................................................................................................  1
1.1.2 Outbreak indicator ............................................................................................................................  2
1.1.3 Alarm indicator(s) ..............................................................................................................................  2

Chapter 2. Dashboard I: Data Calibration (for user at central level) ......................................  3

2.1 Accessing the EWARS dashboard .........................................................................................................  3

2.2 Setting the country, password and the surveillance dataset .........................................................  4
2.2.1  Country code and password settings (to allow access for local users) ................................  4
2.2.2  Uploading your surveillance dataset ..........................................................................................  4

2.3 Calibrating your instrument....................................................................................................................  5
2.3.1  Dividing your dataset into run-in and evaluation data ..............................................................  5
2.3.2  Defining the districts to be analysed ..........................................................................................  6
2.3.3  Defining the district population ...................................................................................................  6
2.3.4  Defining your outbreak indicator .................................................................................................  7
2.3.5  Defining your outbreak period .....................................................................................................  7
2.3.6  Defining your alarm indicator(s) ..................................................................................................  8
2.3.7  Defining your window size for the alarm indicators .................................................................  8
2.3.8  Defining your alarm threshold .....................................................................................................  9
2.3.9  Defining the graphical outputs ....................................................................................................  9
2.3.10  Defining your seasonal variation ...............................................................................................  10
2.3.11  Defining your endemic channel ................................................................................................  10
2.3.12  Defining your window size for the outbreak indicator ...........................................................  12
2.3.13  Defining your prediction distance .............................................................................................  12
2.3.14  Defining your outbreak signal ....................................................................................................  13
2.3.15  Activating the process for monotonic relationship (spline) ...................................................  13
2.3.16  Running the program ..................................................................................................................  14
2.3.17  Generating the surveillance workbook ....................................................................................  14

2.4 Understanding your calibration outputs ............................................................................................ 15
2.4.1  Graph: run-in period ..................................................................................................................... 15



iv

2.4.2  Graph: evaluation period ............................................................................................................. 16
2.4.3  Graph: run-in and evaluation period ........................................................................................... 17
2.4.4  Summary of calibration results, and sensitivity and PPV ....................................................... 18

Chapter 3. Dashboard II: Harvesting the results (for user at local level) ............................  21

3.1  Prospective early warning system ......................................................................................................  21
3.1.1  Access to and summary of parameters: where to find them in Dashboard II and  

 their usefulness ...........................................................................................................................  21
3.1.2  The three sub-links in Dashboard II: “Retrospective”, “Dataset”’ and “Help”;  

 their definitions and uses ...........................................................................................................  23
3.1.3  The surveillance workbook tab: all you need to know for this section ...............................  23
3.1.4  The input data tab: all you need to know for this section .....................................................  24
3.1.5  The outbreak tab: all you need to know for this section .......................................................  25
3.1.6  The probability tab: all you need to know for this section ....................................................  26
3.1.7  The alarm plus outbreak tab: all you need to know for this section ....................................  27
3.1.8  The response tab: all you need to know for this section ......................................................  28

3.2 Retrieving online meteorological information on weekly alarms (datasets sub-link) ...........  29
3.2.1  Setting your local district/municipality spatial information to detect nearest  

 meteorological station ................................................................................................................  29
3.2.2  Setting your period of interest for deriving the meteorological information ......................  30
3.2.3  Selecting a desired meteorological station from the obtained list ......................................  31
3.2.4  Using the derived information of the alarm indicators ..........................................................  32

ANNEX 1. Technical guide ...........................................................................................................................  33

1. Introduction ................................................................................................................................................  33

2. Methodology ................................................................................................................................................  33

2.1 Retrospective phase ...............................................................................................................................  33
2.1.1  Run-in data ....................................................................................................................................33
2.1.2  Evaluation data .............................................................................................................................33

2.2 Prospective early warning phase (i.e. Dashboard II) ......................................................................  34
2.2.1  Rationale for the approach  .........................................................................................................34

3. Structural design .........................................................................................................................................  34

3.1 Phase I (retrospective: Dashboard I) ...................................................................................................  34
3.1.1  Using the run-in data to create the prediction model (part one)  ..........................................34

3.2 Phase II (prospective surveillance: Dashboard II)............................................................................  40
3.1.2   Using the evaluation data to assess how the derived parameters from the run-in data 

  would predict an outbreak (part two)  .......................................................................................39

O
P

E
R

A
T

IO
N

A
L 

G
U

ID
E



O
P

E
R

A
T

IO
N

A
L 

G
U

ID
E

v

The Early Warning and Response System (EWARS) for Dengue Outbreaks: operational guide

LIST OF FIGURES

Figure 1.  Summary list of variables ..............................................................................................................  1

Figure 2.  Language setting and assigning password for local users to access  
 their corresponding algorithms .....................................................................................................  4

Figure 3.  Uploading your dataset and entering the corresponding sheet name and number .............  4

Figure 4.  Dividing your dataset......................................................................................................................  5

Figure 5.  Choosing your districts ..................................................................................................................  6

Figure 6.  Defining the annual number of people in your districts ............................................................  6

Figure 7.  Labelling the number of outbreak cases .....................................................................................  7

Figure 8.  Defining the outbreak period ........................................................................................................  7

Figure 9. Defining the alarm indicator ..........................................................................................................  8

Figure 10.  Defining window size for the alarm indicators ...........................................................................  8

Figure 11.  Defining the alarm threshold ........................................................................................................  9

Figure 12.  Selecting your graphical output ....................................................................................................  9

Figure 13.  Choice of the seasonal variation .................................................................................................  10

Figure 14.  Changing the endemic channel (the outbreak threshold) .......................................................  10

Figure 15.  Modelling the endemic channela ...............................................................................................  11

Figure 16.  Defining the number of outbreak weeks (window size) .........................................................  12

Figure 17.  Defining the prediction distance (in weeks) .............................................................................  12

Figure 18.  Defining the cut-off point of the outbreak signal .....................................................................  13

Figure 19.  Choice of the spline application ..................................................................................................  13

Figure 20.  Running the surveillance workbook ...........................................................................................  14

Figure 21.  Generating the surveillance workbook ......................................................................................  14

Figure 22.  Graph of the run-in data showing the endemic channel, number of cases and  
 outbreak period .............................................................................................................................  15

Figure 23.  Graph of the evaluation data showing the general parameters including the  
 probability of outbreak period .....................................................................................................  16

Figure 24.  Graph of the combined run-in and evaluation data showing all information ........................  17

Figure 25.  Absolute values in the output table, example showing total number of outbreaks,   
 missed outbreaks, alarms, correct alarms and false alarms ..................................................  18

Figure 26.  Sensitivity and PPV (screenshot of the output table – success of predicting  
 outbreaks is shown in sensitivity/PPV) ......................................................................................  19



vi

Figure 27.  Summary of parameters from the retrospective analysis (Dashboard I) .............................  22

Figure 28.  Surveillance workbook tab: all you need to know for this section ........................................  23

Figure 29.  The input data tab: all you need to know for this section ......................................................  24

Figure 30.  The outbreak tab: all you need to know for this section ........................................................  25

Figure 31.  The probability tab: all you need to know for this section ......................................................  26

Figure 32.  The alarm plus outbreak tab: all you need to know for this section .....................................  27

Figure 33.  The response tab: all you need to know for this section .......................................................  28

Figure 34.  Retrieving online meteorological information: setting your district’s spatial information ........  29

Figure 35.  Retrieving online meteorological information: defining the period of interest ....................  30

Figure 36.  Retrieving online meteorological information: selecting a desired meteorological station ......  31

Figure 37.  Reading the retrieved online meteorological information for alarm indicators ....................  32

Figure 38.  Block diagram illustrating the process and steps of the retrospective and prospective 
 phases (I, II) ...................................................................................................................................  35

Figure 39.  Illustrated process of measuring the alarm indicator(s) for a defined alarm window size ....  36

Figure 40.  Illustration of the moving average process of measuring the outbreak indicator for 
 a defined outbreak window size .................................................................................................  37

O
P

E
R

A
T

IO
N

A
L 

G
U

ID
E



O
P

E
R

A
T

IO
N

A
L 

G
U

ID
E

vii

The Early Warning and Response System (EWARS) for Dengue Outbreaks: operational guide

O
P

E
R

A
T

IO
N

A
L 

G
U

ID
E

FOREWORD

Currently, dengue fever is the fastest-spreading mosquito-borne viral disease worldwide with epidemics 
overburdening stretched health systems and threatening the stability of societies. Although the trans-
mission of dengue can be controlled with a combination of effective vector control interventions and 
an efficient vaccine, late detection and inadequate response mechanisms are compounding the effects 
of rapid transmission. Furthermore, despite the existence of outbreak alert indicators, the means of 
deploying them in early warning systems is often lacking.

With this in view, a programme led by TDR, the Special Programme for Research and Training in Tropical 
Diseases, conducted multi-country research into alarm signals for outbreaks and their use within early 
warning systems. In line with the prevailing literature,1,2,3 alarm variables, such as hospitalized confirmed 
or probable dengue cases, as well as a set of epidemiological, entomological and environmental variables 
evidenced predictive abilities.4 However, it was clear that countries are in need of a standardized and 
compatible approach to deploy these alarm signals in a predictive and operational way. It was on this 
basis that an accessible, adaptable and user-friendly early warning system was developed.5 

This guide is an update to the previous version in 2017. This revised edition of The Early Warning and 
Response System (EWARS) for Dengue Outbreaks: operational guide using the web-based dashboard 
aims to provide programme managers with a user-friendly tool that can: (i) analyse and draw conclusions 
from historic dengue datasets; (ii) identify appropriate alarm indicators that can sensitively and specifically 
predict forthcoming outbreaks at smaller spatial scales; and (iii) use these results and analyses to build an 
early warning system to detect dengue outbreaks in real-time and respond accordingly. Together, these 
three components will build technical capacity and provide a standardized methodology for predicting 
dengue outbreaks in countries with great need. Furthermore, this web-based EWARS tool can ensure 
enhanced, fast and secured communication, between national and subnational levels, and standardized 
utilization of surveillance data. 

This guide was produced by TDR together with WHO’s Neglected Tropical Diseases (WHO/ NTD) and 
WHO regional offices in the context of a European Union-financed research programme, the Interna-
tional Research Consortium on Dengue Risk Assessment, Management and Surveillance (IDAMS), to 
develop an evidence-based, early warning system for outbreak detection and management of dengue 
fever outbreaks. 

1 Hii YL, Zhu H, Ng N, Ng LC, Rocklöv J (2012). Forecast of dengue incidence using temperature and rainfall. PLoS Negl Trop Dis. 6:e1908.

2 Halide H, Ridd P (2008). A predictive model for dengue hemorrhagic fever epidemics. Int J Environ Health Res. 18:253–265.

3 Hii YL, Rocklöv J, Wall S, Ng LC, Tang CS, Ng N (2012). Optimal lead time for dengue forecast. PLoS Negl Trop Dis. 6:e1848.

4 Bowman LR, Tejeda GS, Coelho GE, Sulaiman LH, Gil BS, McCall PJ et al. (2016). Alarm variables for dengue outbreaks: a multi-centre study in 
Asia and Latin America. PLoS One. 11:e0157971.

5 Hussain-Alkhateeb L, Kroeger A, Olliaro P, Rocklöv J, Sewe MO, Tejeda G et al. (2018). Early warning and response system (EWARS) for dengue 
outbreaks: recent advancements towards widespread applications in critical settings. PLoS One 13:e0196811.
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