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Introduction
Humanitarian emergencies, such as conflicts and natural 
disasters, increase the risk of communicable disease out-
breaks.1 Although effective and timely surveillance and 
response measures can mitigate risks,1 public health systems 
are frequently disrupted during emergencies, particularly in 
developing countries where existing surveillance systems are 
fragile.2 Several early warning, alert and response systems 
have been developed to enhance surveillance and response 
capacities during health emergencies.3 The World Health 
Organization (WHO) has produced guidelines on surveil-
lance during health emergencies and has supported the 
development and implementation of surveillance systems 
in developing countries,4 such as the Disease Early Warning 
System (DEWS) used in Pakistan after the 2005 earthquake 
and the Surveillance in Post Extreme Emergencies and Di-
sasters (SPEED) system used in the Philippines in 2010, in 
the Solomon Islands after the 2013 tsunami and in Vanuatu 
following Cyclone Pam in 2015.3,5–7

Few low- and middle-countries have plans for enhancing 
surveillance systems during emergencies.4 Usually these sys-
tems are established during crises and therefore lack standard-
ized methods for data collection, management and analysis.3 
Moreover, the need to collect and process large volumes of 
data places a burden on health systems that are often strug-

gling to manage other urgent priorities.6,8–11 To address these 
challenges, WHO developed a portable, field-ready toolkit for 
an early warning, alert and response system (EWARS) that can 
be deployed within 24 hours in a major emergency: EWARS 
in a Box, hereafter referred to as EWARS.12,13 The toolkit in-
cludes smartphones with preinstalled, open-source EWARS 
applications, laptops, a mobile and locally hosted server, and 
solar chargers. The system was first deployed in South Sudan 
in 2015, but its performance was not formally assessed.12

On 20 February 2016, Cyclone Winston, one of the most 
powerful storms recorded in the South Pacific, made landfall 
in Fiji. The cyclone affected around 400 000 people, damaged 
or destroyed 40 000 homes and displaced 55 000 people. Im-
mediately afterwards, Fiji’s Ministry of Health and Medical 
Services and WHO conducted a rapid public health risk assess-
ment to assess health priorities.14 They identified several factors 
that increased the risk of disease transmission and outbreaks: 
(i) large displaced populations; (ii) overcrowded emergency 
shelters; (iii) limited access to clean water; (iv) disruption of 
the sanitation infrastructure; and (v) increased exposure to 
mosquitos and other disease vectors. In addition, there was a 
moderate to high risk of outbreaks of several diseases prone 
to epidemics: (i) leptospirosis; (ii) diarrhoea (including dys-
entery); (iii) typhoid; (iv) dengue; (v) chikungunya; (vi) Zika 
virus infection; and (vii) acute respiratory infection.14 Due to 
this increased risk, the Ministry of Health and Medical Services 
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Objective To assess the performance of an early warning, alert and response system (EWARS) developed by the World Health Organization 
(WHO) – EWARS in a Box – that was used to detect and control disease outbreaks after Cyclone Winston caused destruction in Fiji on 
20 February 2016.
Methods Immediately after the cyclone, Fiji’s Ministry of Health and Medical Services, supported by WHO, started to implement EWARS in 
a Box, which is a smartphone-based, automated, early warning surveillance system for rapid deployment during health emergencies. Both 
indicator-based and event-based surveillance were employed. The performance of the system between 7 March and 29 May 2016 was 
evaluated. Users’ experience with the system was assessed in interviews using a semi-structured questionnaire and by a cross-sectional 
survey. The system’s performance was assessed using data from the EWARS database.
Findings Indicator-based surveillance recorded 34 113 cases of the nine syndromes under surveillance among 326 861 consultations. Three 
confirmed outbreaks were detected, and no large outbreak was missed. Users were satisfied with the performance of EWARS and judged 
it useful for timely monitoring of disease trends and outbreak detection. The system was simple, stable and flexible and could be rapidly 
deployed during a health emergency. The automated collation, analysis and dissemination of data reduced the burden on surveillance 
teams, saved human resources, minimized human error and ensured teams could focus on public health responses.
Conclusion In Fiji, EWARS in a Box was effective in strengthening disease surveillance during a national emergency and was well regarded 
by users.
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implemented EWARS within 2 weeks 
with assistance from WHO.

Prior to Cyclone Winston, the 12 
sentinel health-care facilities in the Fiji 
Syndromic Surveillance System reported 
weekly on five syndromes: (i) diarrhoea; 
(ii) influenza-like illness; (iii) prolonged 
fever; (iv) acute fever and rash; and 
(v) dengue-like illness.15 Following the 
cyclone, EWARS was installed at 34 
health-care facilities (Fig. 1), including 
11 of the 12 existing sentinel facilities, 
and reported weekly on nine syndromes. 
Surveillance sites were selected based 
on population density, proximity to se-
verely affected areas, the number of dis-
placed persons and access to transport 
and telecommunications. In addition 
to reporting cases that met specific case 
definitions (i.e. indicator-based surveil-

lance), EWARS included event-based 
surveillance, which is the reporting of 
events that may not meet the reporting 
criteria for indicator-based surveillance, 
but may have important public health 
implications.16 For example, a cluster of 
unusual neurological disease cases that 
do not meet prespecified case definitions 
for indicator-based surveillance would 
not be reported and would, therefore, 
not trigger an alert. However, it may 
indicate a serious outbreak and would 
typically be reported through event-
based surveillance. Most early warning 
systems rely on only indicator-based 
surveillance for outbreak detection.16

We assessed the performance of 
EWARS during the post-disaster phase 
in Fiji. The primary objective was to 
assess the system’s functionality during 

a health emergency and the secondary 
objective was to assess its ability to pro-
vide timely alerts for suspected disease 
outbreaks.

Methods
Fiji has a population around 900 000 and 
is divided into four administrative divi-
sions: Central, Western, Northern and 
Eastern.17 We evaluated the performance 
of EWARS in Fiji during a national state 
of emergency between 7 March and 
29 May 2016. Implementation of the 
system started immediately after the 
cyclone. Three teams, each compris-
ing one staff member from the health 
ministry and a WHO epidemiologist 
with expertise in EWARS, conducted 
2-hour workshops at surveillance sites 

Fig. 1.	 Path of Cyclone Winston and EWARS in a Box surveillance sites, Fiji, 2016
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EWARS: early warning, alert and response system.
Notes: Projected population figures for 2016 were estimated by Fiji’s Ministry of Health and Medical Services using data from the 2007 census conducted by the Fiji 
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Source of shapefile: Paul Jaskierniak, World Health Organization Division of the Pacific Technical Support, Suva, Fiji.
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for focal points (i.e. health officials in 
charge of surveillance at individual 
EWARS sites) and other doctors and 
nurses responsible for data collection. 
Training covered: (i) the importance of 
early outbreak detection and responses; 
(ii) syndromes and diseases under sur-
veillance; (iii) case definitions; (iv) use 
of smartphones and the EWARS ap-
plication; and (v) reporting protocols 
and deadlines. Focal points were given 
smartphones with the EWARS applica-
tion and were responsible for data entry. 
Although a network connection was not 
required for data entry, it was essential 

for transmitting data to the central EW-
ARS database.

Our quantitative and qualitative 
evaluations of EWARS were based 
on previously published methods, 
including the United States’ Centers 
for Disease Control and Prevention’s 
framework for evaluating public health 
surveillance systems,18–22 existing early 
warning and response guidelines,16 and 
the methods used to evaluate the Pacific 
Syndromic Surveillance System15,23–25 
and Fiji’s Syndromic Surveillance System 
(Fiji Ministry of Health and Medical 
Services, unpublished report, 2015). 

The system attributes evaluated are 
described in Table 1. We assessed the 
performance of EWARS using a semi-
structured questionnaire in interviews 
with stakeholders, including four staff 
members from the health ministry, four 
from WHO and one from Fiji’s Health 
Sector Support Program, a bilateral 
programme supported by the Australian 
government. These individuals repre-
sented organizations involved in the 
design and implementation of EWARS 
or in its governance and performance. 
Other stakeholders represented partner 
organizations that were not involved in 
surveillance, but used EWARS data for 
planning responses, including staff from 
other United Nations agencies and the 
Fiji Red Cross Society.

We reviewed data collection and 
reporting processes between 28 March 
and 1 May 2016 during site visits to 11 
EWARS sites. These sites were chosen 
for ease of access to both buildings and 
patient registers and for other logistical 
considerations. Data from patient regis-
ters were compared with corresponding 
EWARS data. Experience with using 
EWARS was evaluated in a cross-sec-
tional survey of users and surveillance of-
ficers; users were people who submitted 
data (i.e. focal points or individuals in 
charge of sites). Users and surveillance 
officers were emailed self-administered 
online surveys designed using survey 
development software (SurveyMonkey, 
San Mateo, United States of America). 
All five surveillance officers (100%) and 
27 of 34 focal points (79%) completed 
the surveys. All analyses were performed 
in Microsoft Excel 2010 (Microsoft 
Corporation, Redmond, USA), unless 
otherwise specified. The study was 
approved by the Fiji’s National Health 
Research and Ethics Review Commit-
tee (application number 2017.86.NW).

Results
The operation of EWARS, including 
indicator-based and event-based sur-
veillance, is illustrated in Fig. 2. Under 
indicator-based surveillance, surveil-
lance sites reported weekly on individu-
als aged younger and older than 5 years 
who satisfied the definitions for nine 
syndromes (Table 2): (i) acute fever and 
rash; (ii) prolonged fever; (iii) influenza-
like illness; (iv) acute watery diarrhoea; 
(v) acute bloody diarrhoea; (vi) acute 
jaundice syndrome; (vii) suspected 
dengue; (viii) suspected meningitis; and 

Table 1.	 Attributes of EWARS in a Box evaluated after Cyclone Winston, Fiji, 2016

EWARS attribute Criterion Data sources

Surveillance quality
Timelinessa Submission of data on time (i.e. by 

the Monday following the week 
under surveillance, which lasted 
from Monday to Sunday)

EWARS database and cross-
sectional survey of EWARS 
usersb

Completenessa,c Submission of data by Sunday 
of the week following the week 
under surveillance

EWARS database and cross-
sectional survey of EWARS 
usersb

Data validitya,c Accuracy of the data recorded by 
the surveillance system

EWARS database, surveillance 
site visits and retrospective 
reviews of clinic records

Representativeness Geographical appropriateness and 
coverage

Review of implementation 
protocol, EWARS database, 
population data from Fiji’s 
Ministry of Health and Medical 
Services and stakeholder 
interviews

System performance
Usefulnessa,c EWARS’ contribution to monitoring 

disease trends and the early 
detection of disease clusters and 
outbreaks

Cross-sectional survey of 
EWARS usersb

Flexibilitya,c Ability to adapt rapidly to 
changing information needs or 
operating conditions without 
substantial demands on staff or 
funding

Cross-sectional survey of 
EWARS usersb and stakeholder 
interviews

Simplicitya,c Ease of use of surveillance system Cross-sectional survey of 
EWARS usersb

Acceptabilitya,c Willingness of users to participate 
in surveillance and data collection 
and analysis

Cross-sectional survey of 
EWARS usersb

Stability Reliability and resilience of EWARS EWARS database and cross-
sectional survey of EWARS 
usersb

Cost Expenditure on equipment and on 
implementing and operating the 
system

Fiji Ministry of Health and 
Medical Services, Fiji Health 
Sector Support Program 
and WHO Division of Pacific 
Technical Support

EWARS: early warning, alert and response system; WHO: World health Organization.
a	 This attribute was evaluated only for indicator-based surveillance.
b	 EWARS users were people who submitted data to the system (i.e. surveillance focal points or individuals in 

charge of surveillance sites).
c	  For reasons of confidentiality, qualitative data are not reported.
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(ix) Zika-like illness, which was added 
3 weeks after surveillance started. Pro-
portional morbidity was calculated from 
the total number of consultations in the 
relevant week. Under event-based sur-
veillance, sites reported unusual public 
health events, such as clusters of deaths, 
unusually severe disease or widespread 
animal deaths that did not meet criteria 
for indicator-based surveillance.16 These 
events were immediately reported to a 
dedicated surveillance officer using the 
EWARS application, by email or on a 
toll-free phone number. An alert was 
generated if: (i) for indicator-based 
surveillance, the number of cases of a 
syndrome rose above the weekly thresh-
old for the reporting site; or (ii) for 
event-based surveillance, an event oc-
curred that EWARS site staff judged to 
have adverse public health implications. 
Designated surveillance team members 
were automatically notified about alerts 

by email. Five surveillance officers 
monitored and verified alerts, collected 
preliminary information about them 
and investigated any delays in reporting. 
Weekly EWARS epidemiological bul-
letins were produced using automated 
algorithms that compiled and analysed 
data. These bulletins were disseminated 
by email to EWARS focal points and 
other stakeholders. All data collected 
through EWARS remained the property 
of the national health authorities and 
were stored in a secure, cloud-based 
database (Table 3).

Indicator-based surveillance

Between 7 March 2016 and 29 May 
2016, 34 113 cases of the nine monitored 
syndromes were reported following 
326 861 consultations (Table 2). Fig. 3 
and Fig. 4 show the number of cases 
and Fig. 5 and Fig. 6 show proportional 
morbidity. The most frequently reported 

syndrome was influenza-like illness, 
which accounted for 48.2% of cases. 
Its incidence increased from the week 
beginning 28 March (Fig. 5) and cor-
responded with an outbreak of severe 
acute respiratory infection that was 
investigated by the health ministry.26 
In addition, indicator-based surveil-
lance detected several clusters of watery 
diarrhoea and measles. Investigations 
into these clusters were not fully re-
ported through EWARS (personal 
communication, subdivisional medical 
officer, 2016). Stakeholders reported 
that responses to disease outbreaks at 
divisional and subdivisional levels were 
better with automated alerts than in 
previous national emergencies.

Surveillance quality

The national average for the timeliness 
and completeness of reporting over 
the study period was 64% and 90%, 

Fig. 2.	 Operational flowchart, EWARS in a Box, Fiji, 2016
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respectively, but variations between 
administrative divisions were com-
mon (Fig. 7 and Fig. 8). Overall, 88% 
(21/24) of sites experienced at least 
one delay in reporting, most frequent-
ly due to a high workload (Table 4; 
available at: http://www.who.int/bulle-
tin/volumes/97/3/18-211409). During 
the evaluation period, 325 alerts were 
generated through indicator-based 
surveillance, 88% (range: 52–100) of 
which were verified. Three of the five 
surveillance officers reported delays 
in the verification process, most com-
monly due to difficulty contacting the 
surveillance sites. Data validity was 
assessed using the complete patient 
registers that were available for the 
weeks from 28 March to 1 May 2016 
at 3 of the 11 sites reviewed. There 
was a considerable variation in data 
collection and reporting practices 

between sites: different methods were 
used to record cases and case counts 
were totalled in different ways. This 
variability probably decreased data 
quality. The 34 EWARS surveillance 
sites (Fig. 1) were located in 16.2% 
of health-care facilities nationally 
(Table 5). The system was representa-
tive because it covered the cyclone’s 
trajectory and most of the severely 
affected population.

System performance

Stakeholders and 93% (25/27) of us-
ers who completed the cross-sectional 
surveys regarded EWARS as an effec-
tive early warning system (Table 4). In 
addition, 89% (24/27) of users thought 
the number and types of syndromes 
monitored were appropriate for the 
setting and 77% (21/27) regarded the 
weekly EWARS epidemiological bul-

letins as useful. In addition, national 
public health staff reported that the 
bulletins were helpful for providing 
updates and for coordinating public 
health responses. The bulletins also 
provided feedback on surveillance to 
EWARS sites. 

Based on their experience with 
modifying surveillance to include 
Zika-like illness, system developers 
and surveillance officers reported that 
EWARS was flexible and could easily 
be modified. In addition, 93% (25/27) 
of users also thought the surveillance 
process was easy to modify. The smart-
phone reporting system was highly ac-
ceptable and most EWARS users found 
that the smartphone application was 
simple and very easy to use (89%; 24/27). 
Most preferred it to email or telephone 
communication (92%; 24/26). However, 
58% (14/24) of users stated that the re-

Table 2.	 Syndromes monitored by EWARS in a Box after Cyclone Winston, Fiji, 2016

Syndrome Case definition Reporting thresholda No. cases Frequency (cases 
per 100 cases of all 

syndromes)b

Acute fever and rash Fever (> 38 °C) reported or measured 
plus nonblistering rash

1 case 672 2.0

Prolonged fever Fever (> 38 °C) reported or measured that 
lasted ≥ 3 days

Twice the average number of cases 
seen in the previous 2 weeks

1 461 4.3

Influenza-like illness Fever (> 38 °C) reported or measured 
plus cough or sore throat or both

Twice the average number of cases 
seen in the previous 2 weeks

16 426 48.2

Acute watery 
diarrhoea

Three or more loose or watery (non-
bloody) stools in 24 h

Twice the average number of cases 
seen in the previous 2 weeks

10 054 29.8

Acute bloody 
diarrhoea

Episode of acute bloody diarrhoea 3 cases at one location in 1 week or 
twice the average number of cases 
seen in the previous 2 weeks

293 0.7

Acute jaundice 
syndrome

Jaundice (i.e. yellow discoloration of the 
whites of the eyes or dark urine) and 
severe illness, with or without fever

3 cases 71 0.2

Suspected dengue Fever for ≥ 2 days plus at least two of: 
(i) nausea or vomiting; (ii) muscle or joint 
pain; (iii) severe headache or pain behind 
the eyes; (iv) rash; or (v) bleeding

Twice the average number of cases 
seen in the previous 3 weeks

4 520 13.3

Suspected meningitis Sudden onset of fever, plus at least 
one of: (i) severe headache; (ii) neck 
stiffness; (iii) altered consciousness; or 
(iv) petechial or puerperal rash

1 case 33 0.1

Zika-like illnessc Generalized maculopapular rash 
plus at least two of: (i) arthralgia or 
myalgia; (ii) red eyes or non-purulent 
conjunctivitis; (iii) oedema of the hands 
or feet; (iv) low grade fever (< 38 °C); or 
(v) pain behind the eyes

3 cases 583 1.7

EWARS: early warning, alert and response system.
a	 The initial reporting thresholds listed here were based on standard World Health Organization thresholds. They were changed using aberration detection algorithms 

when sufficient historical data had been collected.15

b	 The total number of reported cases of all syndromes between 7 March 2016 and 29 May 2016 was 34 113.
c	  Zika-like illness was added 3 weeks after surveillance started.

http://www.who.int/bulletin/volumes/97/3/18-211409
http://www.who.int/bulletin/volumes/97/3/18-211409
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porting process substantially increased 
their workload. Most users (81%; 22/27) 
received feedback from surveillance 
officers after an alert was generated 
by their site and 70% (19/27) received 
weekly epidemiological bulletins. Four 
of the five surveillance officers found 
the EWARS website simple to navigate 
and easy to use.

The system was stable: the EWARS 
server in Fiji required little mainte-
nance and there were no outages of 
the whole system. Although most users 
(56%; 15/27) reported some difficulty 
accessing EWARS via the smartphone 
application or website, these problems 
occurred in the early phase and were 
quickly resolved by system developers.

Event-based surveillance

All 10 alerts triggered through event-
based surveillance were verified. Four 
were confirmed outbreaks: (i) two 
were large outbreaks of viral conjunc-
tivitis (880 cases combined); (ii) one 
was a typhoid outbreak (4 cases); and 
(iii) one was a cluster of prolonged 
fever (13 cases) whose etiology was 
not identified. The time between an 
event being reported and the start of 
the public health response ranged from 
0 to 4 days. All stakeholders and users 
thought event-based surveillance was 

useful but underused. Overall, 59% 
(16/27) of users indicated they would 
directly contact the medical officer 
in their administrative division (i.e. 
the most senior, local member of the 
health ministry) on encountering an 
unusual public health event, whereas 
only 11% (3/27) indicated they would 
report the event using the EWARS toll-
free number.

Costs

During the evaluation period, the total 
direct costs associated with the imple-
mentation and operation of EWARS was 
approximately 185 000 United States 
dollars (US$), which did not include the 
salaries of repurposed health ministry 
staff (e.g. EWARS users who performed 
surveillance in addition to their rou-

Table 3.	 Integrating EWARS in a Box into routine surveillance after a health emergency

Integration optiona Description Advantages Disadvantages

Full cloud computingb EWARS application and all data are 
stored on a secure server hosted by 
a public cloud service provider, but 
data are still owned by the country 
where they were collected; the cost 
of the EWARS application and the 
server are met by WHO

Automatic software updates 
are applied centrally and 
are immediately available 
throughout the country; the 
country controls access to data

There is a perception that the country 
does not own the data, though WHO 
can provide an additional layer of 
security and technical support, if desired

Cloud computingb with a 
local server

EWARS application is stored on a 
public cloud, but data are stored on 
a local server; the cost of the EWARS 
application is met by WHO and that 
of the local server is met by the 
country

Software is updated 
automatically

Data may be lost if the server is not 
always accessible; data are safer and 
encryption is stronger with public cloud 
service providers, such as Amazon Web 
Services

Local server only EWARS application and data are 
stored on a local server; the cost of 
maintaining EWARS and the server 
are met by the country

The country has complete 
control of the server, software 
and data

Software updates are not applied 
automatically; software maintenance, 
including installing upgrades, is more 
difficult to carry out as WHO has limited 
access to the server, though regular 
updates can be provided if requested, 
but will not be installed every week as 
usual

EWARS: early warning, alert and response system; WHO: World health Organization.
a	 There are no licensing fees or other costs for using the EWARS in a Box application.
b	 Cloud computing involves the sharing of computer resources at remote sites, usually over the internet.

Fig. 3.	 Weekly cases of influenza-like illness, acute watery diarrhoea, prolonged fever 
and suspected dengue after Cyclone Winston, Fiji, 2016
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Notes: The figure shows the data available on 31 May 2016. Data for the last week may not be complete 
due to delayed reporting. The dates represent the end of epidemiological weeks.
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tine activities) or repurposed WHO 
staff. Equipment costs were relatively 
small: US$ 7500 for smartphones and 
US$ 13 450 for laptops for surveillance 
officers. Approximately US$ 95 000 was 
spent on the fees and travel costs of 
consultants with expertise in infectious 
disease surveillance and response who 
supported the implementation and 
operation of the system and provided 
training. The consultants were located in 

Western, Northern and Central Division 
and Eastern Division was supported by 
consultants based in Central Division. 
Other expenditure totalled US$ 70 400, 
which included US$ 2000 for mobile 
phone connection costs, US$ 14 000 for 
surveillance officers’ salaries, US$ 12 000 
for staff travel within Fiji and US$ 42 000 
for contractual services. The health 
ministry contributed 3.5% of total ex-
penditure, Fiji’s Health Sector Services 

Program contributed 7.5% and WHO 
provided the remainder.

Discussion
Our study of the implementation of 
EWARS in a Box in Fiji following Cy-
clone Winston in 2016 found that the 
system was well regarded across all ten 
quality attributes (Table 1) assessed. 
During the 12-week study period, data 
from more than  326 000 consultations 
(including 34 113 with patients who 
had a syndrome being monitored) were 
processed, 325 alerts were generated 
and three large outbreaks (i.e. influ-
enza, conjunctivitis and typhoid) that 
required public health interventions 
were identified. No large outbreak was 
missed. Moreover, it was clear that the 
system could be rapidly deployed during 
a health emergency. Although mobile 
phones have been used during surveil-
lance in several settings (e.g. after the 
2008 Sichuan earthquake in China),27,28 
the use of highly automated surveillance 
systems during a natural disaster is 
relatively new and unusual.29 The main 
lessons learnt are presented in Box 1.

A unique and important feature of 
EWARS that could not be quantified 
was its automation of data analysis, 
alert-generation and the distribution 
of weekly bulletins. Most traditional 
systems rely on spreadsheet software, 
emails and telephone communication 
for data analysis and dissemination, 
which is time-consuming. Surveillance 
teams may have little time left for verify-
ing alerts, making rapid risk assessments 
or investigating outbreaks. In Fiji, EW-
ARS saved human resources, minimized 
human error and ensured surveillance 
teams could focus on data collection, 
management and responding to alerts.3,6

Timely data reporting is crucial 
for rapid outbreak detection and public 
health responses.22 We observed few 
delays, most of which were associated 
with an increased workload at surveil-
lance sites. Variations in reporting qual-
ity were mainly attributed to the size 
of the health-care facility and to staff 
motivation, training and supervision. 
On rare occasions, delays were due to 
a lack of mobile phone credit or to a 
poor connection. There is an ongoing 
need for technical support and feedback 
for everyone involved in surveillance 
activities.22

Fig. 4.	 Weekly cases of acute jaundice syndrome, acute fever and rash, acute bloody 
diarrhoea, suspected meningitis and Zika-like illness after Cyclone Winston, Fiji, 
2016
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Notes: The figure shows the data available on 31 May 2016. Data for the last week may not be complete 
due to delayed reporting. Zika-like illness started to be monitored in the week ending 3 April 2016 during 
deployment of the early warning, alert and response system (EWARS in a Box). The dates represent the 
end of epidemiological weeks.

Fig. 5.	 Trends in proportional morbidity due to influenza-like illness, acute watery 
diarrhoea, prolonged fever and suspected dengue after Cyclone Winston, Fiji, 
2016
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In Fiji, we found that event-based 
surveillance was important for detect-
ing disease outbreaks: it was able to 
detect an outbreak of conjunctivitis that 
was not captured by indicator-based 
surveillance. Moreover, as previously 
reported, event-based surveillance is 
often simpler and faster to implement 
than indicator-based surveillance.30 
In Fiji, only health-care workers were 
permitted to report events, which we 
believe minimized the false-positive 
alerts that can be generated by reports 
from community members.

Our evaluation of EWARS in a 
Box had some limitations. As system 
implementation relied on access to 
affected areas and functional telecom-
munications, some remote locations 
(e.g. islands in Eastern Division) were 
probably missed. In addition, there were 
some discrepancies between EWARS 
data and patient registry data, these 
discrepancies were similar to those 
observed in previous evaluations of syn-
dromic surveillance systems.3,15,24,25 They 
could be minimized by ensuring that 
data are reported and case definitions 
are applied consistently, by classifying 
cases using automated symptom-based 
algorithms and by improving links to 
surveillance laboratories.25,31,32 In addi-
tion, better access to point-of-care tests 
could improve diagnostic accuracy.1 
Another limitation is that surveillance 
officers from the health ministry helped 
design the cross-sectional surveys 
and collected responses, which may 
have influenced how EWARS users re-
sponded. However, as the surveys were 
administered using SurveyMonkey and 
data were anonymized, we believe there 
was little reporting bias.33 Further, in 
the absence of a gold-standard method 
of detecting outbreaks, we had to rely 
on proxy measures of accuracy, such 
as the timeliness and completeness of 
reporting. We were unable to compare 
the effectiveness of EWARS with the pre-
existing surveillance system, because 
EWARS was implemented throughout 
most of the area affected by the cyclone. 
Comparisons of EWARS with routine 
surveillance should be considered and 
would be feasible in large, chronic or 
complex emergencies in which EWARS 
is implemented in stages.

Since its implementation in Fiji, 
EWARS in a Box has been deployed 
in Nigeria (2016), Ethiopia (2016), 

Cox’s Bazar, Bangladesh (2017) and 
the Democratic Republic of the Congo 
(2018). The system has been modified 
to incorporate laboratory surveillance, 
geospatial mapping of cases and case-
based reporting during outbreaks. In 
Fiji, EWARS continued to operate at the 
34 surveillance sites 3 years after Cy-
clone Winston. As a result, the country’s 

epidemic surveillance system has been 
strengthened and tools, infrastructure 
and knowledge are available for emer-
gencies in the future.

The early detection of disease out-
breaks is particularly important and 
difficult during humanitarian emergen-
cies, especially in developing counties. 
Tools that facilitate and standardize ear-

Fig. 6.	 Trends in proportional morbidity due to acute jaundice syndrome, acute fever 
and rash, acute bloody diarrhoea, suspected meningitis and Zika-like illness 
after Cyclone Winston, Fiji, 2016
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Notes: The figure shows the data available on 31 May 2016. Proportional morbidity was calculated from 
the total number of consultations in the week. Zika-like illness started to be monitored in the week 
ending 3 April 2016 during deployment of the early warning, alert and response system (EWARS in a Box). 
The dates represent the end of epidemiological weeks.

Fig. 7.	 Timeliness of reporting of monitored syndromes after Cyclone Winston, by 
geographical location, Fiji, 2016
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Notes: Cases were reported using the EWARS in a Box early warning, alert and response system (EWARS 
in a Box) at national and divisional levels. The nine syndromes monitored were: (i) acute fever and rash; 
(ii) prolonged fever; (iii) influenza-like illness; (iv) acute watery diarrhoea; (v) acute bloody diarrhoea; 
(vi) acute jaundice syndrome; (vii) suspected dengue; (viii) suspected meningitis; and (ix) Zika-like illness. 
Fiji is divided into four administrative divisions: Central, Western, Northern and Eastern. Timeliness is 
defined in Table 1. The dates represent the end of epidemiological weeks.
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ly warning surveillance after disasters, 
such as EWARS in a Box, can improve 
the detection of disease outbreaks while 
minimizing the reporting burden on the 
public health system. In Fiji, this system 
strengthened disease surveillance dur-
ing a national emergency and was well 
regarded by users. Emergency early 
warning systems should be incorporated 
into routine national surveillance sys-
tems (Table 3) to strengthen them and 
expand their capabilities.6,9 ■
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Fig. 8.	 Completeness of reporting of monitored syndromes after Cyclone Winston, by 
geographical location, Fiji, 2016
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Notes: Cases were reported using the EWARS in a Box early warning, alert and response system (EWARS 
in a Box) at national and divisional levels. The nine syndromes monitored were: (i) acute fever and rash; 
(ii) prolonged fever; (iii) influenza-like illness; (iv) acute watery diarrhoea; (v) acute bloody diarrhoea; 
(vi) acute jaundice syndrome; (vii) suspected dengue; (viii) suspected meningitis; and (ix) Zika-like illness. 
Fiji is divided into four administrative divisions: Central, Western, Northern and Eastern. Completeness is 
defined in Table 1. The dates represent the end of epidemiological weeks.

Table 5.	 Administrative divisions and surveillance sites, EWARS in a Box, Fiji, 2016

Administrative 
division

Populationa Health-care 
facilities

EWARS surveil-
lance sites

Health-care 
facilities covered by 

EWARS sites

No. (%) No. No. (%) %

Central 361 895 (41.6) 52 12 (35.3) 23.1
Eastern 36 870 (4.2) 52 2 (5.9) 3.8
Western 344 663 (39.6) 61 10 (29.4) 16.4
Northern 127 556 (14.6) 45 10 (29.4) 22.2
Nationally 870 984 (100) 210 34 (100) 16.2

EWARS: early warning, alert and response system.
a	 Projected population figures for 2016 were estimated by Fiji’s Ministry of Health and Medical Services 

using data from the 2007 census conducted by the Fiji Bureau of Statistics.

Box 1.	Lessons learnt in implementing EWARS in a Box after Cyclone Winston, Fiji, 2016

•	 Syndromes for surveillance should be selected using rapid risk assessments before EWARS implementation and, where possible, thresholds 
for case numbers should be set using baseline epidemiological data.

•	 All EWARS elements should be designed and customized to suit the needs of the country and health emergency.

•	 Event-based surveillance compliments standard indicator-based surveillance and is useful for outbreak detection.

•	 The establishment of a local public health workforce should be prioritized and its ability to respond to future health emergencies and outbreaks 
should be maintained by providing ongoing technical support for surveillance site focal pointsa and surveillance officers.

•	 Surveillance training should follow the train-the-trainer format and should emphasize understanding surveillance data, alert verification and 
investigating disease outbreaks.

•	 Strong leadership is critical during a public health emergency to coordinate surveillance and outbreak responses because good surveillance 
depends on effective interactions between all involved.

EWARS: early warning, alert and response system.
a	  A focal point is the health official in charge of surveillance at an EWARS site.
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摘要
斐济温斯顿飓风后早期预警、警报和响应系统的评估 2016 
目的 旨在评估世界卫生组织开发的早期预警、警报和
响应系统 (EWARS in a Box) 的性能，其被用于检测和
控制 2016 年 2 月 20 日温斯顿飓风在斐济大规模破坏
后的疾病爆发。
方法 飓风侵袭后，斐济卫生和医疗服务部在世界卫
生组织的支持下，开始实施早期预警、警报和响应
系统 (EWARS in a Box)，这是一个基于智能手机、自
动化的早期预警监控系统，可用于卫生紧急状态下
的快速部署。采用基于指标和基于事件的监测方法。
对 2016 年 3 月 7 日至 5 月 29 日期间的系统性能进行
了评估。在访谈中，我们使用半结构式问卷和横断面
调查，评估使用该系统用户的用户体验。使用早期预
警、警报和响应系统 (EWARS) 数据库的数据来评估系
统性能。

结果 基于指标的监测记录了在 326861 次咨询中，9 种
综合症状，共 34113 个病例得以监测。已检测到三次
证实的突发疾病，没有错失任何大规模的疾病爆发。
用户对早期预警、警报和响应系统 (EWARS) 的性能表
示满意，认为其有助于及时监测疾病趋势和疾病爆发。
该系统简单、稳定、灵活，可在卫生紧急状态下快速
进行部署。数据的自动整理、分析和传播能减轻监测
小组的负担，节省人力资源，最大限度地减少人为错
误，确保监测小组能够专注于公共卫生响应。
结论 在斐济，早期预警、警报和响应系统 (EWARS in 
a Box) 能有效加强国家卫生紧急状态下的疾病监测，
并受到用户的好评。

Résumé 

Évaluation du système d'alerte et d'intervention rapides après le passage du cyclone Winston – Fidji, 2016
Objectif Évaluer les performances du système d'alerte et d'intervention 
rapides conçu par l'Organisation mondiale de la Santé (OMS) baptisé 
« EWARS in a Box », qui a été utilisé pour détecter et contrôler les flambées 
épidémiques après le passage destructeur du cyclone Winston, à Fidji, 
le 20 février 2016.
Méthodes Immédiatement après le passage du cyclone, le ministère 
de la Santé et des Services médicaux, avec l'aide de l'OMS, a déployé 
le système EWARS in a Box; un système automatisé de surveillance 
et d'alerte anticipée fonctionnant sur smartphones, conçu pour être 
rapidement mis en œuvre en cas d'urgence sanitaire. Les activités de 
surveillance ont été réalisées à la fois à partir d'indicateurs précisément 
définis et à partir d'événements estimés importants par le personnel de 
terrain. Les performances de ce système entre le 7 mars et le 29 mai 2016 
ont été évaluées. L'expérience utilisateur vis-à-vis du système a été 
évaluée grâce à des entretiens réalisés à partir d'un questionnaire semi-
directif et au moyen d'une enquête transversale. Les performances du 
système ont été évaluées en utilisant les informations de la base de 
données EWARS.

Résultats La surveillance effectuée sur la base des indicateurs a 
donné lieu au signalement de 34 113 cas correspondant à la définition 
des neuf syndromes surveillés, sur un total de 326 861 consultations. 
Trois flambées épidémiques confirmées ont été détectées et aucune 
flambée majeure n'a échappé à la surveillance. Les utilisateurs se sont 
dits satisfaits des performances du système EWARS et l'ont jugé utile 
pour une supervision rapide des tendances épidémiques et pour la 
détection des flambées de maladies. Ce système s'est avéré simple, 
stable et souple et il a pu être déployé rapidement dans le contexte 
d'une urgence sanitaire. La collecte, l'analyse et la diffusion automatiques 
des données ont permis de réduire la charge de travail des équipes de 
surveillance, d'économiser des ressources humaines et de minimiser 
les erreurs humaines. Les équipes mobilisées ont ainsi pu se concentrer 
davantage sur les réponses sanitaires.
Conclusion À Fidji, le système EWARS in a Box a été efficace pour 
renforcer la surveillance des flambées de maladies dans le contexte 
d'une urgence nationale et il a reçu un accueil favorable de la part des 
utilisateurs.

ملخص
تقييم نظام الإنذار المبكر والإنذار والاستجابة بعد إعصار وينستون، فيجي، 2016

والاستجابة  والإنــذار  المبكر  الإنــذار  نظام  أداء  تقييم  الغرض 
 EWARS( العالمية  الصحة  منظمة  طورته  الذي   ،)EWARS(
تفشي  ومكافحة  لاكتشاف  استخدامه  تم  والذي   ،)in a Box
الأمراض بعد ما تسبب فيه إعصار وينستون من تدمير في فيجي، 

في 20 فبراير/شباط 2016.
الصحة  وزارة  بــدأت  مباشرة،  الإعصار  وقــوع  بعد  الطريقة 
في  العالمية،  الصحة  منظمة  من  بدعم  فيجي،  الطبية في  والخدمات 
تنفيذ نظام EWARS in a Box، وهو نظام آلي للمراقبة والإنذار 
المبكر يعتمد على الهاتف الذكي، وذلك من أجل الانتشار السريع 
إلى  المستندة  المراقبة  من  كل  استخدام  تم  الصحية.  الطوارئ  أثناء 
النظام بين 7 مارس/ أداء  تقييم  المؤشر والمستندة على الحدث. تم 
آذار و29 مايو/أيار 2016. تم تقييم تجربة المستخدمين مع النظام 
في مقابلات شخصية باستخدام استبيان شبه منظم ومسح مقطعي. 
.EWARS تم تقييم أداء النظام باستخدام بيانات من قاعدة بيانات

من  حالة   34113 المؤشر  إلى  المستندة  المراقبة  سجلت  النتائج 
المتلازمات التسع تحت المراقبة بين 326861 استشارة. تم الكشف 
كبير.  تفش  أي  تفويت  يتم  ولم  مؤكدة،  تفشي  حالات  ثلاث  عن 
أعرب المستخدمون عن ارتياحهم لأداء نظام EWARS واعتبروا 
أنه مفيد لرصد اتجاهات الأمراض والكشف عن التفشي في الوقت 
بسرعة  نشره  ويمكن  ومرنًا  ومستقرًا  بسيطًا  النظام  كان  المناسب. 
البيانات  وتحليل  الآلي  الجمع  أدى  وقد  الصحية.  الطوارئ  أثناء 
ونشرها إلى تقليل العبء الواقع على فرق المراقبة، والموارد البشرية 
المحفوظة، والحد الأدنى من الأخطاء البشرية ، كما ضمنت للفرق 

أن تركز على استجابات الصحة العامة.
الاستنتاج كان نظام EWARS in a Box في فيجي فعالًا في تعزيز 
مراقبة الأمراض خلال حالات الطوارئ الوطنية، وكان محل تقدير 

من المستخدمين.
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Резюме

Оценка системы раннего предупреждения, оповещения и реагирования после циклона «Уинстон», 
Фиджи, 2016
Цель Оценка качества работы системы раннего предупреждения, 
оповещения и реагирования (early warning, alert and response 
system, EWARS), разработанной Всемирной организацией 
здравоохранения (ВОЗ), в пакетном варианте, которая 
использовалась для выявления и контроля вспышек заболеваний 
после разрушений, вызванных циклоном «Уинстон» на островах 
Фиджи 20 февраля 2016 года.
Методы Незамедлительно после циклона Министерство 
здравоохранения и медицинского обслуживания Фиджи при 
поддержке ВОЗ стало внедрять пакетный вариант EWARS, 
представляющий собой автоматическую систему мониторинга 
раннего предупреждения на базе смартфонов, предназначенную 
для быстрого развертывания в ситуациях внезапной угрозы 
здоровью населения. Мониторинг осуществлялся на основе 
индикаторов и событий. Оценка работы системы проводилась 
в период с 7 марта по 29 мая 2016 года. Опыт эксплуатации 
системы оценивался в ходе собеседований с использованием 
частично структурированных анкет и в ходе перекрестного 
опроса. Качество работы системы оценивалось с использованием 
информации, хранимой в базе данных EWARS.

Результаты Мониторинг на основе индикаторов позволил 
выявить 34 113 случаев девяти наблюдаемых синдромов в 
ходе 326 861 консультации. Были обнаружены и подтверждены 
три вспышки, и ни одна крупная вспышка не была упущена. 
Пользователи были довольны качеством работы системы 
EWARS и нашли ее полезной для своевременного мониторинга 
динамики распространения и выявления вспышек заболеваний. 
Система оказалась простой, стабильной и гибкой, и в случае 
чрезвычайных ситуаций в сфере здравоохранения ее можно 
быстро задействовать. Автоматическая сводка, анализ и 
распространение данных позволили разгрузить группы 
осуществления мониторинга, сэкономить людские ресурсы, 
свести к минимуму человеческие ошибки и сосредоточиться 
ликвидаторам на ответных мерах в системе здравоохранения.
Вывод На островах Фиджи пакетная система EWARS позволила 
эффективно укрепить систему мониторинга заболеваний в ходе 
национального природного бедствия и получила хорошую 
оценку пользователей.

Resumen

Evaluación del sistema de alerta temprana, alerta y respuesta tras el ciclón Winston, Fiji, 2016
Objetivo Evaluar el funcionamiento de un sistema de alerta temprana, 
alerta y respuesta (EWARS, por sus siglas en inglés) desarrollado por la 
Organización Mundial de la Salud (OMS), EWARS in a Box, que se utilizó 
para detectar y controlar los brotes de enfermedades después de que 
el ciclón Winston causara destrucción en Fiji el 20 de febrero de 2016.
Métodos Inmediatamente después del ciclón, el Ministerio de Salud 
y Servicios Médicos de Fiji, con el apoyo de la OMS, comenzó a aplicar 
el sistema EWARS in a Box, que es un sistema de vigilancia de alerta 
temprana automatizado y basado en teléfonos inteligentes para un 
despliegue rápido durante las emergencias sanitarias. Se recurrió tanto 
a la vigilancia basada en indicadores como en eventos. Se evaluó 
el funcionamiento del sistema entre el 7 de marzo y el 29 de mayo 
de 2016. La experiencia de los usuarios con el sistema se evaluó en 
entrevistas mediante un cuestionario semiestructurado y una encuesta 
transversal. El rendimiento del sistema se evaluó utilizando datos de la 
base de datos EWARS.

Resultados La vigilancia basada en indicadores registró 34.113 casos 
de los nueve síndromes bajo vigilancia, entre 326.861 consultas. Se 
detectaron tres brotes confirmados y ningún brote serio fue detectado. 
Los usuarios se mostraron satisfechos con el rendimiento del EWARS y 
lo consideraron útil para el seguimiento oportuno de las tendencias de 
enfermedades y la detección de brotes. El sistema era sencillo, estable 
y flexible y podía desplegarse rápidamente durante una emergencia 
sanitaria. La recopilación, el análisis y la difusión automatizados de datos 
redujo la carga de los equipos de vigilancia, ahorró recursos humanos, 
minimizó los errores humanos y garantizó que los equipos pudieran 
centrarse en las respuestas de sanidad pública.
Conclusión En Fiji, EWARS in a Box fue efectivo en el fortalecimiento 
de la vigilancia de enfermedades durante una emergencia nacional y 
fue bien considerado por los usuarios.
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Table 4.	 User survey, EWARS in a Box, Fiji, 2016

Survey question and responsesa No. of usersb 
responding (%)c

Q. In which administrative division is the EWARS site located?
Central, no. (% of all surveillance sites in division) 12 (100)
Eastern, no. (% of all surveillance sites in division) 2 (100)
Northern, no. (% of all surveillance sites in division) 5 (50)
Western, no. (% of all surveillance sites in division) 8 (80)
Total, no. (% of all EWARS sites in Fiji) 27 (79)
Q. What do you think is the purpose of EWARS?d

Theme: outbreak detection 18 (67)
Theme: outbreak response 9 (33)
Theme: general disease surveillance or monitoring 12 (44)
Total respondents 27 (100)
Q. How well do you think EWARS is able to signal an early warning for potential disease 
outbreaks?
Very well 18 (67)
Somewhat well 7 (26)
Not very well 2 (7)
Not at all well 0 (0)
Total respondents 27 (100)
Q. Do you think EWARS has had any impact on public health in Fiji?
Yes 20 (77)
No 0 (0)
Unsure 6 (23)
Total respondents 26 (100)
Q. In your opinion, how easy is it to use EWARS on the mobile phone?
Very easy 24 (89)
Somewhat easy 3 (11)
Not very easy 0 (0)
Very difficult 0 (0)
Total respondents 27 (100)
Q. Have you ever had difficulty accessing EWARS on the mobile phone (e.g. application 
not working)?
Unsure 0 (0)
No 12 (44)
Yes 15 (56)
Total respondents 27 (100)
Q. How often did you experience difficulty accessing EWARS?e

Very often (most weeks)     2 (13)
Somewhat often (> once a month)     6 (40)
Not very often (≤ once a month)     3 (20)
Not often (≤ twice during the study period)     4 (27)
Total respondents     15 (100)
Q. At your health facility, what is the process used to record patients who meet the case 
definitions?
Medical officers record cases directly on the EWARS tally sheet at the time the 
patient is seen

4 (20)

Medical officers record cases on an EWARS line list 1 (5)
Weekly review of register or logbook by medical officer or nurse 13 (65)
Not known 0 (0)
Other 2 (10)
Total respondents 20 (100)
Q. How do you send/transmit the EWARS weekly reports?f

EWARS mobile phone application 25 (93)
EWARS website (using computer) 1 (4)
Email 4 (15)
Telephone call 8 (30)
SMS 6 (22)
Other 3 (11)
Total respondents 27 (100)

(continues. . .)
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Survey question and responsesa No. of usersb 
responding (%)c

Q. What is your preferred reporting method?
EWARS mobile phone application 24 (92)
EWARS website (using computer) 0 (0)
Email 0 (0)
Telephone call 2 (8)
SMS 0 (0)
Total respondents 26 (100)
Q. Have there been situations where you could not submit the EWARS weekly report on 
time (i.e. before 6 pm Monday)?
Yes 21 (88)
No 3 (12)
Unsure 0 (0)
Total respondents 24 (100)
Q. What are the most common challenges for timely reporting?f

Tally sheet not received on time from other staff 11 (46)
No access to internet (no credit) 4 (17)
No access to internet (no signal) 11 (46)
No access to phone 2 (8)
Not enough time/workload too heavy 14 (58)
Unsure 0 (0)
Other 4 (17)
Total respondents 24 (100)
Q. Are you aware of the EWARS case definitions?
Yes 27 (100)
No 0 (0)
Unsure 0 (0)
Total respondents 27 (100)
Q. How easy is it to classify cases into the syndrome categories?
Very easy 11 (41)
Somewhat easy 16 (59)
Not very easy 0 (0)
Very difficult 0 (0)
Total respondents 27 (100)
Q. How easy was it to amend the reporting process when an additional syndrome (i.e. 
Zika-like illness) was added to EWARS?
Very easy 12 (44)
Somewhat easy 13 (48)
Not very easy 2 (7)
Not at all easy (very difficult) 0 (0)
Total respondents 27 (100)
Q. Why was it not easy?
Theme: similar case definitions and patient presentation 2 (100)
Total respondents 2 (100)
Q. Did you receive any feedback when an EWARS alert was generated for your health 
facility?
Yes 22 (81)
No 3 (11)
Unsure 1 (4)
Not applicable 1 (4)
Total respondents 27 (100)
Q. Do you receive the EWARS weekly bulletin?
Yes 19 (70)
No 7 (26)
Unsure 1 (4)
Total respondents 27 (100)
Q. How useful is the information in the EWARS weekly bulletin for your health facility?
Very useful 9 (33)
Somewhat useful 12 (44)
Not very useful 3 (11)
Not at all useful 3 (11)
Total respondents 27 (100)

(. . .continued)

(continues. . .)
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Survey question and responsesa No. of usersb 
responding (%)c

Q. How have you used the information in the EWARS weekly bulletin?
Theme: information sharing 6 (32)
Theme: to compare with other reporting areas 5 (26)
Theme: to initiate preventive or responsive public health actions 5 (26)
Total respondents 27 (100)
Q. How could the EWARS weekly bulletin be improved?d

Theme: include health facility-specific surveillance data 3 (16)
Theme: include outcome of the previous week's case investigations 1 (5)
Theme: extend access to other staff members at the health facility 2 (11)
Total respondents 19 (100)
Q. Do you ever distribute the information in the weekly bulletin to other persons or 
organizations?
Yes 9 (35)
No 16 (62)
Unsure 1 (4)
Total respondents 26 (100)
Q. Who do you distribute the information to?f

Theme: health facility colleagues 8 (89)
Theme: community health-care workers 3 (33)
Theme: regional public health staff 1 (11)
Total respondents 9 (100)
Q. How satisfied do you feel with the training that you received when EWARS was 
implemented?
Very satisfied 11 (41)
Somewhat satisfied 12 (44)
Not very satisfied 3 (11)
Not at all satisfied 1 (4)
Total respondents 27 (100)
Q. How supported do you feel to be able to carry out your EWARS responsibilities?
Very supported 13 (48)
Somewhat supported 14 (52)
Not very supported 0 (0)
Not at all supported 0 (0)
Total respondents 27 (100)
Q. Overall, how satisfied are you with EWARS?
Very satisfied 16 (59)
Somewhat satisfied 11 (41)
Not very satisfied 0 (0)
Not at all satisfied 0 (0)

Total respondents 27 (100)

EWARS: early warning, alert and response system; Q: question; SMS: short message service; WHO: World 
health Organization.
a	 For confidentiality reasons, qualitative data is not reported.
b	 Users were people who submitted EWARS data (i.e. site focal points or individuals in charge of surveillance 

sites).
c	  All values in the table represent the absolute number of users responding to the specific question and the 

percentage of the total responding to the question, unless otherwise stated.
d	 This was an open question and answers were grouped thematically.
e	 This question was asked to those respondents who answered yes to the preceding question.
f 	Respondents were permitted to give more than one response to this question.

(. . .continued)
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