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Construction of the syndrome surveillance using questionnaire of
health condition through internet and its operation for the G8
Hokkaido Toyako Summit Meeting

Ohkusa Yasushi” Sugiura Hiroaki” Kanagawa Y oshiyuki”
Sugawara Tamie” Okabe Nobuhiko” Imamura Tomoaki”

Infectious Disease Surveillance Center (IDSC)National Institute of Infectious Diseases (NIID)"
graduate school of medicine and faculty of medicine ,the University of Tokyo”
Department of Public Health, Health Management and Policy”

Purpose: To collect health-related information directly from individuals by using personal computers (PC) linked into a
syndromic surveillance system.

Method: Data of individuals, living in the city of Izumo, Shimane Prefecture, who experienced onsets of certain conditions
(stratified by symptoms) was gathered daily via home PCs. The data was analyzed using EARS (early aberration reporting
system), and then compared against the results of surveillance conducted in the same area on outpatients with the same
syndrome to verify the validity of the data. Next, as a measure to maintain a healthy environment, surveillance was
conducted for the duration the Hokkaido Toyako Summit Meeting.

Results: Because there was no need to obtain individual approvals or construct a new system, it required only about 3
weeks from planning to the start of data collection. On or about the 5th week, a highly mobile, automated syndrome
surveillance system, which was capable of recognizing an alert, had been constructed. During the surveillance period, the
system issued alerts at occasions corresponding to a localized occurrence of type A influenza in the area, a mass poisoning
caused by norovirus, and a herpangina epidemic.

Discussion: The current study demonstrated the efficacy of this system as a way to conduct syndromic surveillance.
Because information is collected directly from individuals, the system is characterized by short time lag between onset and
alert. A further advantage is that there are no missing data for weekends and holidays, times when normal business activities
come to a halt at medical facilities. Because only a short time is required from planning a program to its actual operation, it
may be used as a method for emergency syndromic surveillance.

Keywords: Syndromic Surveillance, questionnaire of health condition through internet, G8 Hokkaido
Toyako Summit meeting
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SUMMARY

We constructed a syndromic surveillance system to collect directly information on daily health
conditions directly from local residents via the internet [web-based daily questionnaire for health
surveillance system (WDQH SS)]. This paper considers the feasibility of the WDQH SS and its
ability to detect epidemics. A verification study revealed that our system was an effective
surveillance system. We then applied an improved WDQH SS as a measure against public health
concerns at the G8 Hokkaido Toyako Summit meeting in 2008. While in operation at the
Summit, our system reported a fever alert that was consistent with a herpangina epidemic.

The highly mobile WDQH SS described in this study has three main advantages: the earlier
detection of epidemics, compared to other surveillance systems; the ability to collect data even on
weekends and holidays; and a rapid system set-up that can be completed within 3 days.

Key words: G8, questionnaire, surveillance system, web.

INTRODUCTION

Since 1995, studies on syndromic surveillance have
been conducted, mainly in the USA, with the goal
of recognizing outbreaks of infectious symptoms at
earlier points in time. Unlike conventional surveil-
lance systems, which are based on definite diagnoses,
this surveillance comprises the quick reporting of
symptoms, such as ‘fever’, ‘coughing’, ‘diarrhoea’,
‘vomiting’, ‘rash,” and ‘convulsion’. Syndromic sur-
veillance systems include systems that report abnor-
mal symptoms at the time of outpatient visits [1],

* Author for correspondence: H. Sugiura, M.D., Department of
Public Health, Health Management and Policy, Nara Medical
University School of Medicine, 840 Shijo-cho, Kashihara, Nara
634-8521, Japan.

(Email: tomomarie@smn.enjoy.ne.jp)

telephone consultations [2], emergency-room con-
sultations [3, 4], ambulance transports [5], hospital
admittance [6], and hospital discharge based on diag-
noses [7]. The implementation of such syndromic
surveillance systems has made data on a country’s
infectious disease status easily obtainable. In the past,
such data had to be entered and compiled into
computerized databanks manually [8]; however, im-
provements have now enabled the automatic collec-
tion and compilation of such information from
medical institutions {1]. In addition, networking has
unified data from multiple medical institutions, en-
abling the implementation of regional surveillance
systems [4]. Other methods of monitoring changes in
the infectious disease status of a region are also in use,
such as systems that monitor the sale of over-the-
counter (OTC) drugs [9] and the number of absentees
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from school [10]. These methods are recognized as
means of broad syndromic surveillance {11} and are
often combined with methods for indirectly deter-
mining the number of patients, such as prescription
surveillance [12]. The practical application of these
surveillance systems has been undertaken in various
regions of the USA since 2001, when a bioterrorist
attack occurred [13, 14]. In Japan, a syndromic sur-
veillance system was operated for a short period in
a limited geographical area during the 2002 FIFA
World Cup, which was held in Japan and Korea [15].

In 2004, the Centers for Disease Control and
Prevention (CDC) in the USA listed the types of
syndromic surveillance together with the types of
conventional infection surveillance and produced a
detailed protocol for conducting such surveillances
[16, 17]. At the G8 Summit meeting in Scotland in
2005 [18], multiple syndromic surveillance systems
were operated simultaneously as counter-measures
against possible public health concerns. Other types
of surveillance include sentinel surveillance, which
was conducted in various countries prior to the de-
velopment of syndromic surveillance and requires
a definite diagnosis, and pathogenesis surveillance,
which provides extremely useful and basic infor-
mation regarding seasonal changes in epidemic status.

However, the surveillance systems used in Japan
require at least 1 week for definite diagnoses to be
made at medical institutions and for the results to be
summarized and published by the local adminis-
tration. The risk of infection requiring early inter-
vention has recently increased. These risks include
2009 influenza A (HIN1), severe acute respiratory
syndrome (SARS), and bioterrorism, such as the
anthrax case in 2001 [14]. When such events occur, the
existing sentinel surveillance systems are too slow to
detect abnormalities during the pre-pandemic stage.
Conventional syndromic surveillances typically have
a time lag between the onset of symptoms and the
issue of institutional reports. Furthermore, data can-
not be collected if infected individuals do not seek
treatment at a medical institution. To overcome these
disadvantages, we hypothesized that information on
symptoms could be collected at an earlier point in
time if local residents were to provide daily health
observations via information technology (IT). A
previous report on an epidemiological surveillance
system that utilized IT to detect infectious symptoms
has been made; in this system, health surveillance was
conducted using an email addressed to individuals
who had been exposed to an infectious agent [19].

However, the syndromic surveillance of local resi-
dents including healthy individuals has not been pre-
viously reported.

In the current study, we first conducted an internet-
based daily health surveillance of local residents via
either personal computer or cellular telephone. We
constructed a syndromic surveillance system [web-
based daily questionnaire for health surveillance
system (WDQH SS)] for collecting and analysing the
number of people with certain symptoms. To evaluate
the effectiveness of this system, we performed a trial
operation of the system and conducted an analysis of
the collected data at the conclusion of the trial period.
Second, we improved the functions of the WDQH SS
and automated the analysis and daily information
sharing capabilities. We then utilized the improved
system as one of the syndromic surveillance systems
that were operated during the G8 Hokkaido Toyako
Summit meeting in 2008.

METHODS
Construction of the WDQH SS

We constructed a WDQH SS for monitoring the
infection status of local residents registered with an
internet research company. Residents were sent a
daily email to remind them of the surveillance systemn.
The residents were asked to access the WDQH web-
site and to report on the health conditions of their
household members by answering the following four
questions:

(Q1) I or not.

(Q2) Sex and age group (every 5 years) of each person
with symptoms.

(Q3) Symptoms [fever, coughing, diarrhoea, vomit-
ing, rash, and convulsions (check all that
apply)].

(Q4) Time since onset (<1 h,1-3 h, >3-6 h, >6-24h,
>24-48 h, and >48 h).

Six symptoms examined in this study, which
are associated with bioterrorism-related diseases and
contagious diseases, are shown in Table 1. The num-
ber of persons with symptoms was counted. The data
was grouped according to symptom and classified
according to the period of onset relative to the survey
submission, i.e. the same day, the previous day, or
2 days before submission. Reports of symptom onset
more than 48 h before submission or of an unknown
onset date were excluded because such reports were
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Table 1. Six symptoms examined in this study, associated with bioterrorism-related diseases and contagious

diseases
Bioterrorism-related diseases Contagious diseases
Fever Viral haemorrhagic fever, early stage of smallpox Influenza
Coughing Pulmonary anthrax, lung plague, tularemia SARS
Diarrhoea Dysentery, Salmonella, cholera Enteric infection (norovirus and rotavirus)
Vomiting Dysentery, Salmonella, cholera Enteric infection (norovirus and rotavirus)
Rash Cutaneous anthrax, plague, smallpox, Measles
viral haemorrhagic fever
Convulsion Botulism Meningitis, influenza encephalopathy
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Fig. 1. Comparison of population distributions by age between the web-based daily questionnaire for health (WDQH)

surveillance system and Izumo.

not suitable for the surveillance of acute diseases.
The Early Aberration Reporting System (EARS) re-
commended by CDC was used to alert system oper-
ators to the detection of a rapid increase in the
number of people with symptoms [20]. Personal in-
formation was not included in this study.

Verification of the WDQH SS

The WDQH SS was verified in the city of Izumo, a
city located 1000 km west of Tokyo with a population
of 150000. In this city, syndromic surveillance sys-
tems for outpatients in medical institutions, absentees
from school, and ambulance-transported patients
were already in operation. Therefore, the results ob-
tained from the WDQH SS could be compared with
those of the other ongoing surveillance systems.

The verification experiment was conducted for 111
days from 1 December 2007, to 28 March 2008, except
for eight consecutive days when the system was down
for system maintenance. The subjects comprised 245
of the 379 residents of Izumo who were registered
with an internet research company. Of these residents,
109 (44-5 %) were male, and 138 (55-5%) were female.
The age distribution was as follows: 25-29 years

(18%), 30-34 years (20%), 35-39 years (22:9%),
4044 years (13-1%). Population distributions by age
in the WDQH SS and Izumo are shown in Figure 1.
The residents were asked to complete a daily survey
by accessing the WDQH website. The subjects re-
ceived a payment for each of their answers. The col-
lected data were later compared with the infection
status, as determined using the existing Sentinel
Reporting Diseases at the Izumo area, to evaluate the
accuracy of the WDQH SS (Table 2). The data was
subsequently compared with the degree of coinci-
dence of detected abnormality in the area from the
outpatient syndromic surveillance conducted at one
central hospital and five clinics in the same area [1].
The numbers of patients were grouped according to
symptoms: fever, respiratory symptoms, diarrhoea,
vomiting, rash, and convulsion. In the outpatient
syndromic surveillance, alerts were defined as follows:
when the actual measurement in each medical insti-
tution is +2 s.D., compared to the predicted values
based on the previous multivariate analysis, the alert
is defined as being a mild alert, +3 s.p. as a moderate
alert, and +4 s.p. as a severe alert. Daily alerts are
scored as one point for a severe alert, two-thirds of a
point for a moderate alert, and one-third of a point
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