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SUMMARY

We constructed a syndromic surveillance system Lo collect directly information on daily health
conditions directly from local residents via the internel [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 S8 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 thal report abnor-
mal symploms 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: tomomaric@smn.cnjoy.nc.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 oblainable. Tn 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 simultancously 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 | 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 (HINI), severe acule 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 lo
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 1T 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
cither 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 automalted the analysis and daily information
sharing capabilities. We then utilized the improved
system as one of the syndromic surveillance systems
thal were operated during the G8 Hokkaido Toyako
Summit meeling in 2008.

METHODS
Construction of the WDQH SS

We constructed a WDQH SS for monitoring the
infection slatus of local residents registered with an
internet research company. Residents were sent a
daily email to remind them of the surveillance system.
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) il or not.

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

(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, >6-24 h,
>24-43 I, 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 dale 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 discases Contagious discases
Fever Viral haemorrhagic fever, early stage of smallpox Influcnza
Coughing Pulmonary anthrax, lung plague, tularemia SARS
Diarrhoca Dysentery. Salmonelia, cholera Enteric infection (norovirus and rotavirus)
Vomiting Dysentery, Salmonella, cholera Enteric infection (norovirus and rotavirus)
Rash Cutaneous anthrax, plaguc, smallpox, Measles

viral haemorrhagic lever

Convulsion Botulism

Meningitis, influenza encephalopathy

Age group populations

WDQH
b

=m

)

N
&

N
g ol
A

) >
5
td s

Age group (years)

Fig. 1. Comparison of population distributions by agc 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 o 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 resuits ob-
tained from the WDQH SS could be compared with
those of the other ongoing surveillance systems.

The verification experiment was conducted f(or 111
days from | 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 {emale.
The age distribution was as follows: 25-29 years

(18%), 3034 years (20%), 35-39 years (22:9%),
40-44 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 {rom the
outpatient syndromic surveillance conducted at one
central hospital and five clinics in the same area [I].
The numbers of patients were grouped according to
symptoms: fever, respiratory symptoms, diarrhoea,
vomiling, rash, and convulsion. In the outpatient
syndromic surveillance, alerts were defined as follows:
when the actual measurement in each medical insti-
tution is +2 $.0.. compared to the predicted values
based on the previous multivariate analysis, the alert
is defined as being a mild alert, +3 s.0. 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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Table 2. Sentinel-Reporting Diseases at the Izumo area (weekly results for number of patients/institution)

o

2007

15

14

13

10

1

49

48

Epidemiological week

05

Aseptic meningitis

05

Bacterial meningitis

Chicken pox

~

0-8

14

o
]

o
&t

1-6

o
~

1-8

52

16

Chlamydial pneumonia

Erythema infectiosum
Exanthem subitum

08 0-8 06

06

14
14

1-2

08

0-8
16

12 04 04
18

0-6
28

0-4

]
e

44

0-6

06

06

[
&

Group A streptococcal

pharyngitis
Hand-foot-and-mouth

04

0-6

0-4

0-8

04

28

disease
Herpangina

Infectious

18

11-8

gastroenteritis

Influenza
Measles
Mumps

o

1-8

109 144 168 97 84 64

81

76

6-8

0-1

0-1

02

Mycoplasmal

pneumonia
Pertussis

08

0-8

04

0-4

0-6

Pharyngoconjunctival

fever
Respiratory syncytial

04

04

i

04 04

04

0-2

06

04

0-6

0-8

0-4

04

04

0-4

virus infection

Rubella




for a mild alert. Because an epidemic varies over time,
an alert, unseen on the day but seen on the previous
day, is given half the points of the previous day.
Similarly, an alert, unseen on the day but seen 2 days
ago, is given a quarter of the points of 2 days ago. The
degree of coincidence of alerts in areas is expressed as
the mean point (%) of medical institutions. For ex-
ample. it is 100% when a severe alert is noted in all
medical institutions on the same day. An abnormality
noted in multiple medical institutions is reported as
a coincident alert in the area. Because six medical
institutions participated in this study, a score higher
than one-sixth of a point is reported as a coincident
alert for the area [21]. This outpatient syndromic
surveillance system delivers a sensitive alert because
the data is provided by doctors and the baseline is
determined using a multivariate analysis of multi-year
data [22]. For this reason, the outpatient syndromic
surveillance data was used as a control in the present
study to evaluate the accuracy of the WDQH SS.
To determine the presence of an EARS alert on the
day, sensitivity and specificity were calculated for the
presence or absence of an alert on the day as the gold
standard, and | day before and after, including time
range of infection.

Symptoms of fever in ‘areas where influenza
quickly became epidemic’ were examined in greater
delail as part of a community study of the WDQH SS.

Application of the WDQH SS at the G8 Hokkaido
Toyako Summit meeting

The G8 Summil meeting was held at Toyako in
Hokkaido for 3 days beginning on 7 July 2008. The
WDQH SS was operated as one of the counter-
measures against public health concerns for people
living in geographical proximity to the G8 Hokkaido
Toyako Summit meeting. As well as the WDQH SS,
outpalient syndromic surveillance, ambulance trans-
fer surveillance, prescription surveillance, and OTC
sales data surveillance were performed. WDQH sur-
veillance was performed from 23 June 2008 (2 weeks
before the Summit meeting was held) to 23 July
(2 weeks after the Summit meeting ended): 472 resi-
dents participated in the surveillance by accessing
the WDQH website via a personal computer or by
responding via a cellular telephone. These residents
consisted of 126 residents from the Nishiiburi area
(the site of the Summit meeting), 131 residents from
the Youteisan area (the press centre of the Summit
meeting). and 161 residents of Muroran city and
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54 residents of Noboribetsu city (neighbouring cities
of the Summil meeting site). Both the Nishiiburi and
Youteisan areas have small populations, whereas the
populations of Muroran and Noboribetsu are 100000
and 50000, respectively. The daily health conditions
of all household members. including the subjects of
the surveillance, were reported through the WDQH
websile. Subjects who responded via cellular tele-
phone only provided information on themselves. The
data for the previous day was automatically counted

. and analysed during the morning of each day and was

shared with Hokkaido local government, the Ministry
of Health, Labour and Wellare, the National Institute
of Infectious Diseases, and other concerned organ-
izations or institutions. The surveillances and flow-
chart at the time of alert in the syndromic surveillance
in the Hokkaido Toyako Summit meeting are shown
in Figure 2. In the WDQH SS, the occurrence of a
C3 alert triggered a hearing investigation in medical
institutions by the Hokkaido local government.
The central government was then supposed to take
measures for further investigation or judgement, as
needed.

RESULTS
Verification experiment in [zumo

Monitored subjects and their families accounted for
0-7% of the whole population. The average rate of
reporting by the registrants during the WDQH sur-
veillance period was 47% on weekdays and 44%
on Saturdays. Sundays and holidays. The onset of
symptoms was reported after >48 h in 59% of the
cases, between 24 and 48 h in 12%, between 6 and
24 hin 13 %, between 3 and 6 h in 3%, between 1 and
3hin 1%, and <1h in 1%. Coughing symptoms
persisted for lengthy periods of time, and 33% of
the participants reported that they had suffered from
coughing for >48 h prior to reporting their symp-
toms.

The average rates of reported symploms were as
follows: coughing, 8%: fever, 3%; diarrohea, 2%:
vomiting, 1% and rash or convulsions, 0%.

For fever symptoms, eight abnormal alerts were
reported by the outpatient syndromic surveillance
system, whereas 16 fever alerts were reported by the
WDQH SS. The WDQH SS failed to report an alert
corresponding Lo the alert reported by the outpatient
syndromic surveillance system on 3 March. However,
the other seven alerts reported by the outpatient
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Data collection

l

Data analysis and daily rcport
(by HLG and NUD)

(judged by HL.G and NIID)

Need for further
investigation and/or

(judged by the national cabinct
Hokkaido G8 task force and MHLW)

action

Refer to next day data

| Epidemiological action

Fig. 2. Flowchart of public-hcalth intervention when an alert is reported in the syndromic surveillance system during
the Hokkaido Toyako Summit meeting. OTC, Over the counter: WDQH, web-based daily questionnaire for health:
HLG. Hokkaido local government: NIID, National Institute of Infectious Discases; MHLW. Ministry of Health, Labour

and Welfare.

syndromic surveillance system were reported by the
WDQH SS within a few days. The sensitivity and
specificity of the WDQH SS for fever to the coinci-
dent alert in the outpatient syndromic surveillance
system were 0-43 and 0-88, respectively. In particular,
the EARS alert reported by the WDQH SS in early
December corresponded to an early influenza epi-
demic in the Tzumo area that was subsequently re-
ported by the sentinel surveillance system (Fig. 3a).

The WDQH SS reported fever alerts on [2-14
December 2007, corresponding to an influenza epi-
demic in ‘A area’. The epidemic in this area was
confirmed by the temporary closure of public el-
ementary school classes (on 12-14 December 2007)
because of an influenza outbreak (Fig. 35).

Regarding coughing symptoms, eight abnormal
alerts were noted by the outpatient syndromic sur-
veillance, while 19 abnormal alerts were reported by
the WDQH SS during the same period (Fig. 3¢). The
sensitivity and specificity of the WDQH SS were 0-16
and 0-80. respectively.

For diarrhoea symptoms, 30 abnormal alerts were
noted by the outpatient syndromic surveillance, while
25 abnormal alerts were reported by the WDQH SS
during the same period. The sensitivity and specificity

of the WDQH SS for diarrhoea were 0-68 and 0-77,
respectively.

With regard to vomiting symptoms, 24 abnormal
alerts were noted by the outpatient syndromic sur-
veillance, while 22 abnormal alerts were reported by
the WDQH SS during the same period. The sensitivity
and specificity for vomiting were 0-55 and 0-80, re-
spectively. No correlations between the timings of the
alerts for diarrhoea or vomiting were seen between
the outpatient syndromic surveillance data and the
WDQH surveillance data. In Izumo, about 80 persons
suffered from a norovirus outbreak on 14 February
2008 ; the WDQH SS reported alerts for diarrhoea on
15, 16, and 17 February and for vomiting on 14 and
17 February (Fig. 3d,e).

For symptoms of rashes, one abnormal alert was
noted by the outpatient syndromic surveillance, while
10 abnormal alerts were reported by the WDQH SS
during the same period. The sensitivity and specificity
were 0 and 0-89, respectively.

As for the symptoms of convulsions, one abnormal
alert was noted by the outpatient syndromic surveil-
lance, while seven abnormal alerts were reported by
the WDQH SS during the same period. The sensitivity
and specificity of the WDQH SS were 0 and 0-92,
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Fig. 3. Web-based daily questionnaire for health (WDQH) surveillance in Izumo. The symptom counts are shown by a
continuous line (—-—). Circles (@) indicate an abnormal increase in either C1, C2, or C3 of the Early Aberration Reporting
System, while diamonds (@) indicate the date of an alert that coincided with an alert reported by the outpatient syndromic
surveillance system. (a) Epicurve for fever. (h) Epicurve for fever in ‘A area’, where an influenza outbreak first occurred in
Izumo. (¢} Epicurve for coughing. () Epicurve for diarrhoea. (¢) Epicurve for vomiting.

respectively. The data for rashes and convulsions was
insufficient for analysis.

Application at the G8 Summit meeting

The rate of reporting during the WDQH surveillance
period was ~ 50% on both weekdays and weekends.
The reporting rate was relatively low on the first day
of the surveillance, on 1 July, and during the last week
of the surveillance period after the G8 Summit meet-
ing had ended.

As for all symptoms, 13 alerts were reported by
the WDQH SS. A comparison with the results of the
sentinel surveillance system revealed that most of the
alerts were false positives; however, one fever alert for
the Muroran area in early July corresponded to a

herpangina epidemic caused by the EV71 virus.
Neither bioterrorism incidents nor new infectious
diseases of concern were detected during the Summit
meeting. A temporary system failure occurred during
the surveillance period, as this was the first attempt to
automate the system.

DISCUSSION

The reporting rate in this study was ~ 50 %. However,
the number of aggregate items reported during the
surveillance periods of both the validation and appli-
cation studies enabled the reporting of alerts for
symptoms associated with infections. Thus, the num-
ber of responses received was considered sufficient to
conduct the surveillance. We compared the results
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from the WDQH SS with those obtained from the
outpatient syndromic surveillance system. Data could
not be obtained from the outpatient syndromic sur-
veillance system on Saturdays, Sundays, or holidays,
when most clinics are closed; however, data could be
collected by the WDQH S8, and alerts were reported
on these days. The results of the WDQH SS show that
most reports of coughing were made more than 48 h
after onset. To obtain data on early infectious symp-
toms, the WDQH SS should be further improved in
order that reports of coughing can be made within
24 h. Additionally, the questionnaire entries should
be limited to those that are directly related to acute
symptoms.

A retrospective comparison of the aggregate results
for fever with the resulis of the sentinel surveillance
system in Izumo demonstrated that a fever alert re-
ported by the WDQH SS corresponded to the early
stage of a type A influenza epidemic. According to
the Sentinel Reporting Diseases, no other contagious
diseases became epidemic except for influenza and
gastroenteritis. No infection was overlooked by the
WDQH SS. The baseline data was obtained using a
multivariate analysis of multi-year data collected by
an outpatient syndromic surveillance system, which
was used as the control in this comparison. The alerts
of outpatient syndromic surveillance were highly
sensitive, and the false-positive rate was relatively low
[22]. On the other hand, the baseline for the EARS
used by the WDQH SS was obtained using data col-
lected during the previous week; thus, the specificity
of the WDQHSS was relatively high [23]. In
the outpatient syndromic surveillance system, eight
fever alerts were reported, seven of which were also
reported by the WDQH SS. Thus, we considered
that the fever alert information obtained using the
WDQH 8S was comparable to that obtained using
the outpatient syndromic surveillance system. The
detailed community survey data for fever shown in
Figure 3b indicates that the WDQH SS was also
capable of identifying a regional influenza epidemic
that occurred in an elementary school area.

The WDQH SS was also utilized in an area in the
vicinity of the G8 Summit meeting site. The system
used in this application was an improved version
that automatically collected, analysed, and reported
the information. With these improvements, the
WDQH SS can now be set up within 3 days anywhere
in Japan, as needed. Therefore, we believe that the
WDQH SS will be a useful surveillance system in
emergency situations.

The features of the WDQH surveillance were com-
pared with those of various syndromic surveillance
systems currently being used in Japan to clarify the
characteristics of the WDQH SS for practical use. The
Japanese medical system allows easy access to doctors
without the need for an appointment on the day
when the symptoms occur. Therefore, the outpatient
syndromic surveillance data, which is provided by
doctors, is particularly reliable among the various
syndromic surveillance systems. Moreover, this data
can be easily acquired from electronic medical re-
cords. Therefore, we used the data from the out-
patient syndromic surveillance system in Izumo as a
control in the curent study [1]. However, the adoption
of electronic medical records remains quite low in
clinics in Japan, and the outpatient syndromic sur-
veillance system requires further study. On the other
hand, the rate of computerized pharmacies is quite
high. Syndromic surveillance systems based on pre-
scriptions [12] can be used to monitor increases in
the amount of prescribed formulations (e.g. antiviral
drugs or antibiotics). This system has a high practical
utility, since data can be extracted from the insurance
claim system by the application service provider,
which accounts for a large share of the domestic
market for pharmaceuticals. A syndromic surveil-
lance system based on the sale of OTC drugs {9]
reportedly enabled the identification of epidemics
several days before the data collected from outpatient
visits was capable of identifying aberrations. The
syndromic surveillance of ambulance-transported
patients is important for monitoring serious illnesses,
but this system has only recently been introduced and
is presently being operated in a local area after the
completion of a fundamental study. The surveillance
of absentees from public schools over a very wide area
can also be used to monitor the epidemic status [10].
However, no data can be obtained when students are
not in class, such as on weekends and holidays. In
contrast to these surveillance systems, the WDQH SS
can be used to monitor symptoms every day, includ-
ing weekends and holidays, within a certain area, even
during the early stages of an epidemic. Moreover, the
WDQH SS can be set up within 3 days, and alert in-
formation can be sent within 7 days after the initiation
of surveillance using the EARS protocol. Therefore,
we think that the WDQH SS is suitable for short-term
implementation in emergency situations or during
important events, such as the G8 Summit meeting.
The percentage of persons with symptoms in the area
can be estimated because the sample population is



representalive of the general population. This allows
the number of persons with the onset of certain
symptoms Lo be estimated, which is considered to be a
useful indicator for public health.

In the WDQH SS, the population distribution of
the respondents peaks al 35-40 years old, while that in
Izumo peaks at 55 years old. Monitored subjects and
their families account for 0-7% of the whole popu-
lation, so they are fairly representative of the whole
population. The bias in age distribution towards
young people in the WDQH SS is a limitation caused
by the internet survey. However, this survey is useful
because no other syndromic surveillance is available
to monitor early development of symptoms. In the
future, we should examine data-collection methods
for areas where the elderly live in one-person house-
holds without access to the internet.

One drawback of the WDQH SS is its operational
cost. In the present study, respondents were paid
for each question that they answered. Therefore,
the present WDQH SS is only applicable for high
profile events with sufficicnt budgets and concentrated
human resources and cannot be applied to long-term
or routine operations.

Regarding this point, further improvement is
necessary o enable routine monitoring as a counter-
measure against events of concern to public health,
such as the emergence of new infectious diseases or
bioterrorism attacks, that could occur at any time or
in any place. A long-term WDQH SS will provide
data for several years, which can be used for multi-
variale analysis to increase accuracy. Furthermore, it
is very useful in predicting alerts through synthesis of
data from the outpatient syndromic surveillance [24].

Cooperating with a sector of the general population
with a strong concern [or health issues or allowing
similar systems to be implemented as part of cor-
porate customer research efforts could help to reduce
costs.

CONCLUSIONS

We constructed a syndromic surveillance system, the
WDQH SS. to obtain information on health condi-
tions directly from local residents via the internet. The
usefulness of this syndromic surveillance system was
demonstrated. with resulls thal were comparable to
those obtained using existing outpatient syndromic
surveillance systems utilized by medical institutions.
Our system can be used to detect outbreaks at an early
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stage in specific areas, although its operational cost is
relatively high.
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Examination of the Effectiveness of Class Closures for A/HINI (2009) pdm Using the

Automatic Information Sharing System for School Absentees
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Purpose: To investigate the effectiveness of reactive school closures implemented in Izumo, Shimane Prefec-

ture, Japan, in response to an influenza pandemic

Methods: The study period was from September 1 to November 30, 2009, We targeted classes in all 52 ele-
mentary and junior high schools located in the city of lzumo, Shimane Prefecture. We investigated classes
with more than 20 students that had conducted first round class closures lasting at least four days when
more than 10% of the students were affected by this particular influenza outbreak. Based on the data ob-
tained from the School Absentees Reporting System, we conducted to determine the effectiveness of the class
closures, the minimum effective number of closure days, and any correlation between the total numbers of

students affected by the influenza and the absentee rates after closures.

Results: During the period, 132 classes at 24 schools cunducted first round class closures. Significant improve-
ments in absentee rates were observed in the five- (p<0.001), six- (p<0.001) and seven-day (p=0.014) clo-
sures. Of the 132 classes thar were closed in the first round, 4 were closed again within 10 days after the pe-
riod of the first round of class closures and classes had resumed. The difference was significant in the im-
provement rate of four -five-day group (p<<0.001) and four- six -day group (p<0.001). There was no correla-
tion observed between the total numbers of students affected by the influenza and the absentee rates after

the closures.

Conclusions: The minimum effective number of days for a class to be closed, including Saturday and Sunday,
was considered five. The criteria for initiating class closures was unknown, because there was no correlation
observed between total numbers of students affected by influenza and the resulting absentec rates after class

closures.

Key words : influenza pandemic, reactive school closure, the school absentees reporting system,
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Analysis of a Post Marketing Monitoring (PMM) of food products :
Utilization of PMM and its applicability

Imamura Tomoaki” Akahane Manabu" Onitake Kazuo” Sugiura Hiroaki"
Ohkusa Yasushi” Hasegawa Atsushi” Ushijima Yumiko” Ikeda Kayoko®
Nara Medical University” Japanese Consumers' Co-operative Union (JCCU)”
Infectious Disease Surveillance Center” Mitsubishi Research Institute, Inc”

[Objective] To examine the feasibility of post marketing monitoring (PMM) for early detection of health damages caused

by intake of commercial food products

[Methods] In cooperation with Japanese Consumers’ Cooperative Union, a health survey was conducted between January
20 and April 30, 2010, where Internet questionnaires were distributed to 953 union members (including 139 members of
CO-OP Tokyo and 814 members of CO-OP Kobe) who ordered and received food products from CO-OP Tokyo or CO-0oP
Kobe via the Internet and who were registered as monitors. The health survey items were fever, diarrhea, vomiting, spasm,
rash, headache, throat pain, stomachache, and abdominal pain. Signal detection methods for PMM, which have already been
conducted for adverse drug reactions, were examined. Further, health survey data and product purchase information were

analyzed.

[Results] Internet questionnaires could collect total 52,439 answer from the union members. Analysis of the obtained data
revealed potential health damages caused by some food products.

[Discussion] In PMM of food products, many noises are involved because of huge combinations of food products.
Therefore, we reviewed, the various signal detection methods for adverse drug reactions to examine their applicability to the
PMM of food products. However, the signal detection critcria (threshold values) remain unspecified. Thus, criteria to detect
health damages should be determined using additional signal detection methods.

Keywords: Post Marketing Monitoring, health survey, Internet questionnaires
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Abstract

Background: Early detection of symptoms arising from exposure to pathogens, harmful substances, or environmental changes
is required for timely intervention. The administration of Web-based questionnaires is a potential method for collecting information
from a sample population.

Objective: The objective of our study was to develop a Web-based daily questionnaire for health (WDQH) for symptomatic
surveillance.

Methods: We adopted two different survey methods to develop the WDQU: an Internet panel survey, which included participants
already registered with an Internet survey company, and the Tokyo Consumers’ Co-operative Union (TCCU) Internet survey, in
cooperation with the Japanese Consumers’ Co-operative Union, which recruited participants by website advertising. The Internet
panel survey participants were given a fee every day for providing answers, and the survey was repeated twice with modified
surveys and collection methods: Internet Panel Survey I was conducted every day, and Internet Panel Survey Il was conducted
every 3 days to reduce costs. We examined whether the survey remained valid by reporting health conditions on day 1 over a
3-day period, and whether the response rate would vary among groups with different incentives. In the TCCU survey, participants
were given a fee only for initially registering, and health information was provided in return for survey completion. The WDQH
included the demographic details of participants and prompted them to answer questions about the presence of various symptoms
by email. Health information collected by the WDQH was then used for the syndromic surveillance of infection.

Results: Response rates averaged 47.3% for Internet Panel Survey I, 42.7% for Internet Panel Survey 11, and 40.1% for the
TCCU survey. During a seasonal influenza epidemic, the WDQH detected a rapid increase in the number of participants with
fever through the early aberration reporting system.

Conclusions: We developed a health observation method based on self-reporting by participants via the Internet. We validated
the usefulness of the WDQH by its practical use in syndromic surveillance.

(J Med Internet Res 2011;13(3):¢66) doi:10.2196/jmir.[872
KEYWORDS

Web-based survey; syndromic surveillance; long-term operation

World Health Organization’s International Health Regulations
to prevent the global spread of illness [1]. Early detection of
health events related to exposure to various pathogens, harmful

(ntroduction

The collection of health crisis information has been an important
task in every country since the 2005 implementation of the
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substances, or environmental changes is indispensable for timely
intervention to minimize health crises.

Syndromic surveillance is a method used to investigate
epidemics of infections [2-5]. Unlike sentinel surveillance,
which uses a traditional definitive diagnosis and pathogen
identification, this method encompasses the surveillance of
symptoms. For example, this type of surveillance has been used
at medical institutions to determine the number of patients with
fever, cough, diarrhea, or vomiting, and changes in the number
of absentees from school or the workplace, sales of commercial
drugs, and prescriptions [6-8]. Syndromic surveillance is
important as a means of gathering information during the early
stages of an epidemic, and it has practical application in many
countries. Thus, an effective means of collecting daily health
information from people directly and quickly is desirable.

Use of the Web to perform an epidemiological survey was
reported in 1996 [9]. This method has since been applied to
national-scale surveys in various countries where residents
voluntarily input information on influenza-like symptoms
directly into a dedicated website so that epidemiologists can
gain an understanding of the influenza epidemic [10-13].

To broaden the range of such a survey in terms of contributors
and infectious diseases, we developed and conducted a daily
health survey of the general population using the Internet and
named this survey the Web-based daily questionnaire for health
(WDQH) [14]. We report the methodology of data collection
and processing of the WDQH and clarify its use in syndromic
surveillance. We performed this study with participants in panels
registered at Internet survey companies. In addition, we
investigated a method for the long-term operation of the survey
by reducing the cost of each individual survey.

Methods

Recruitment

Two different methods were used to recruit participants for the
WDQH. First, Internet panel surveys comprised people who
were already registered with an established Internet survey
company. Second, the Tokyo Consumers’ Co-operative Union
(TCCU) Internet survey comprised members of the TCCU, in
cooperation with the Japanese Consumers’ Co-operative Union
(JCCU), who were invited to participate via advertising on the
company website.

An Internet survey company conducts questionnaire surveys
via the Internet. For survey participants registered in advance,
questionnaires and a response column are displayed on the
website for the respondents to complete and transmit their
responses. Additionally, the Internet panel survey was repeated
twice with different survey and collection methods (Internet
panel surveys I and II). In the Internet panel surveys, the
respondents were registered as panel members with the company
and were residents of Izumo City (150,000 inhabitants) in

htips//wew.mir.org/201 1/3/e66/
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western Japan, which had 89.5% Internet coverage in 2008, The
youngest respondent was 16 years old. The respondents also
provided information regarding symptoms in family members.
Internet Panel Survey I was conducted daily between December
1,2007, and March 28, 2008, among 245 respondents who were
paid 60 yen (US $0.75;US $1.00 = 80 yen at the time of writing)
per survey completed. A reminder email was sent daily to those
who agreed to participate. Internet Panel Survey | included 702
registrants. Respondents were those who completed the survey,
and all family members included in the survey were considered
to be participants.

In Internet Panel Survey 11, conducted between January 8 and
March 13, 2009, we examined changes in the data acquisition
method to reduce survey costs. We investigated whether
reporting health conditions once every 3 days could reduce
survey costs. Internet Panel Survey II was conducted
continuously with 264 respondents and included 716 registrants.
The respondents were divided into groups A, B, and C, and
each group was surveyed by shifting the survey date by | day
to determine the applicability of recall for 1-in-3-day reporting.
Thus, groups A, B, and C received the questionnaire on days
1, 2, and 3, respectively. For example, the data on survey day
I included symptoms that were experienced on the current day
by group A, on the day before the survey day by group B, and
2 days before the survey day by group C. Thus, on survey day
1, responses were obtained from all the respondents (Figure 1).
Each group was divided randomly. A reminder email was sent
to each group on the survey day.

We also investigated whether the response rate varied according
to the incentive. Each group was further divided into three
subgroups in which the members were given a reward of 40
(US $0.50), 60 (US $0.75), or 80 yen (US $1.00). The response
rates were then investigated.

In the TCCU survey, we examined methods of collecting health
information from the city’s residents without the use of an
Internet survey company. The respondents were those who
accessed the website of the TCCU’s home delivery services and
applied to participate in the survey, which was advertised with
an onscreen banner. Participants were recruited between January
15 and January 31, 2009, and any applicant could participate.
There were 427 respondents from Tokyo, which had 95.2%
Internet coverage in 2008. They were given 100 yen (US $1.25)
for registering. No fee was paid for each survey, but health
information was provided to the participants in the relevant
residential areas based on survey results. The TCCU survey
was conducted in cooperation with the JCCU, which has |
million members in Tokyo among a population of 12.3 million.
The TCCU has a strong corporate philosophy regarding food
safety and understanding the health concerns of consumers.
Many respondents were homemakers, as the proportion of
female respondents was 97.6%. They provided information
about themselves and family members, providing 1453
participants, who were 49.5% male and 50.5% female.

3 Med Intemnet Res 2011 |val. 13 ] iss. 3] ¢66 | p.2
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Figure 1. Data collection method for Internet Panel Survey I1.
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Response Method

On the day of the survey, the survey administrator sent a
reminder email to all those recruited. Respondents accessed the
password-protected website designated in the email and
responded to the questions. The questionnaire ascertained
whether respondents or their family members had any
symptoms. The gender and age (in 5-year intervals) of those

Table 1. ltems in the three surveys

y

“Total number Tota! numher

who developed symptoms as well as their specific symptoms
(Table 1) were noted. In Internet Panel Survey [, 6 symptoms
associated with diseases of infection and bioterrorism were
selected. In Internet Panel Survey IT and in the TCCU survey,
12 symptoms associated with seasonal allergic diseases and
changes in body conditions were added, and “fever” was divided
into “slight fever” and “high fever.”

Internet Pancl Survey |

Internet Pancl Survey [l (TCCU? survey)

Fever
Cough
Diarrhea
Vomiling
Eruption

Convulsion

Slight fever

High fever

Runny nose

Cough

Diarrhea

Vomiting

Convulsion

Eyc itch

Eruption

Diagnosis of influenza
Diagnosis of gastrocnteritis
Arthritic pain

Muscle pain

Shoulder stiffness
Sneeze

Skin itch

Rough hands
Sleeplessness

Decreased concentration

* Tokyo Consumers’ Co-operative Union.

These surveys were conducted with varied symptoms to examine
whether the WDQH could be applied in the surveillance of
various diseases according to symptoms.

Reports by asymptomatic people are essential for calculating
prevalence rates and an analysis of variance by the presence of
symptoms. The symptoms quoted in this survey are common,

hitp://wwewsjmir.org/201 1/3/e66/

particularly during the acute phases of diseases caused by
infection and environmental factors. The time of symptom onset
was determined (<! hour ago, 1-3 hours ago, 3—6 hours ago,
6-24 hours ago, 2448 hours ago, and >48 hours ago) (Figure
2) in Internet Panel Survey 1.

J Mcd Internct Res 2011 fvol. 13 [iss. 3 [¢66]p.3
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In Internet Panel Survey II and the TCCU survey, only cases
with an onset on the current day were reported. If a respondent
tried to exit the survey without answering all the questions, the

.Suglura et al

system would alert the respondent in order to prevent invalid
responses.

Figure 2. Flowchart for all three surveys (TCCU = Tokyo Consumers’ Co-operative Union).

Data Processing

The survey also included details such as survey date, presence
of illness in family members, presence of symptoms in family
members, and time of symptom onset in a family member. Data
entered in the WDQH were then transmitted to a server managed
by a researcher. Subsequently, the records for each household
were subdivided by family member. In Internet Panel Survey
I, the symptom onset dates for participants were determined
from the time elapsed between symptom onset and reporting.

tp:/Avww,jmir.org/2011/3/c66/

Those with a symptom onset >48 hours before the survey were
excluded. This was intended to include only people with
symptoms at an acute stage. Personal information was then
deleted (Figure 3).

The final participant records consisted of survey date, presence
of illness and presence of symptoms by participant, and
symptom onset date. Cross-correlation was used during
syndromic surveillance with the collected data to determine the
number of participants by symptom and date.

J Med Internet Res 2011 | vol. 13 |iss. 3| c66{p.4
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Figure 3. Data processing flowchart for all three surveys (TCCU = Tokyo Consumers’ Co-operative Union).
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Examples of Using the Data in Syndromic Surveillance

Symptoms were cross-tabulated to determine the symptom onset
dates and number of participants who developed a particular
symptom. The results were used to prepare time-series graphs
by symptom, with the prevalence of symptoms plotted against
the date. Subsequently, alerts by symptom were reported on the
day when the number of participants who developed the
symptom increased rapidly compared with the baseline of the
previous 10 days using the early aberration reporting system
(EARS) algorithm recommended by the US Centers for Disease
Control and Prevention [15,16].

http://www.jmir.org/2011/3/c66/

This study was approved by the Ethical Committee of Nara
Medical University (Authorization Code: 220).

Results

Respondents’ Demographic Characteristics and
Response Rates

Table 2 presents the number of respondents, gender, age
distribution, number of participants including families of the
respondents, and daily mean response rates for the three surveys.
The numbers of respondents (total number of participants) in
Internet Panel Survey I, Internet Panel Survey 11, and the TCCU
survey were 245 (702), 264 (716), and 427 (1453), respectively.

JMed Internet Res 2011 [ vol. 13 [iss. 3 | ¢66] p.5
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Table 2. Demographics and response rates of participants in the three surveys

Internet Panel Survey [ Internet Panel Survey 11 TCCU" survey
Number of respondents 245 264 427
Men 44.5% 52.7% 2.6%
Women 55.5% 47.3% 97.6%
Age distribution of respondents (years)
<29 26.5% 26.9% 4.6%
30-39 43.3% 41.7% 35.3%
40-49 21.9% 21.9% 39.4%
50-59 5.8% 7.9% 16.3%
>60 2.5% 1.6% 4.4%
Daily mean response rate 47.3% 42.7% 40.1%
Total number of participants 702 716 1453

? Tokyo Consumers’ Co-operative Union,

In Internet Panel Survey [, a constant response rate was observed
from the initiation to the end of the survey, and there was no
tendency to respond when only 1 symptom was present. The
response rate was 48.7% on weekdays and 44.4% on the
weekend, indicating a significantly higher rate on weekdays (P
<.001). In addition, the percentage of respondents with a 100%
response rate was 3.2%, whereas the percentage of those with
no responses was 34.5%. The response of “presence of fever”
was given by 184 participants, including family members of
the respondent. Among these, data for 2 participants were given
for the first time only when the symptom was present. The daily
mean response rate was determined for different ages and
genders. When those aged >60 years were excluded from the
analysis, the lowest response rate was 22.6% for males aged

<29 years, and the highest response rate was 74.9% for women
aged 50-59 years (Figure 4).

In Internet Panel Survey I1, the response rate was constant from
the initiation of the survey to its end. The response rate was
44.0% on weekdays and 39.9% on the weekend. The percentage
of respondents with a 100% response rate was 6%, and the
percentage of those without a response was 36.2%.

In the TCCU survey, the response rate decreased gradually from
the first to the final day. The response rate was 41.5% on
weekdays and 38.9% on weekends. No significant differences
were observed among the groups. The percentage of respondents
with a 100% response rate was 3.3%, and the percentage of
those without a response was 5.9%.

Figure 4. Population distribution by age in the surveys. Data are presented as the mean and standard deviation, which is indicated by error bars. Age

is given in years.
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Elapsed Time From the Development of Symptoms to
a Report

In Internet Panel Survey I, the appearance of symptoms was as
follows: >48 hours ago (59%), 6-24 hours ago (13%), 2448
hours ago (12%), 3-6 hours ago (3%), 1-3 hours ago (1%), and
<1 hour ago (1%). Of all responses, the daily average reporting
rates by symptom were as follows: cough (8%), fever (3%),
diarrhea (2%), vomiting (1%), rash (0%), and convulsion (0%).

Examples of Using the Data in Syndromic Survcillance
Figure 5 presents a graph for fever in Internet Panel Survey L.

The number of participants with fever was made a parameter.
When the number of persons with fever was 3 or more standard
deviations above the mean of the previous week, EARS provided
an alert [15]. The number of those who reported febrile
symptoms at history-taking in the outpatient section was made
a parameter. The outpatient symptomatic surveillance reported
8 alerts, whereas the WDQH reported 16 alerts. Because of the

) wSll'xqgi\'.lra et‘al

time factor in an epidemic, the presence of an alert within the
gold standard (3 days before to 3 days after symptom onset)
was examined. The sensitivity was 0.43, and the specificity was
0.88. For cough, 8 alerts were reported during outpatient
symptomatic surveillance. In Internet Panel Survey 1, 19 alerts
were reported. Similarly, for diarrhea, there were 30 alerts in
outpatient symptomatic surveillance and 25 alerts in Internet
Panel Survey 1. For vomiting, there were 24 alerts in outpatient
symptomatic surveillance and 22 alerts in Internet Panel Survey
1. For rash, there was | alert in outpatient symptomatic
surveillance and 10 alerts in Internet Panel Survey 1. For
convulsions, there was 1 alert in outpatient symptomatic
surveillance and 7 alerts in Internet Panel Survey 1.

Figure 6 shows the results of syndromic surveillance in Internet
Panel Survey II: the number of participants with influenza in
the area (published by the trend of symptom onset), those who
reported cough, and those with fever. During the survey, 9 alerts
each were reported for cough and fever.

Figure 5. Results of syndromic surveillance conducted in Intemet Panel Survey 1. Circles: alerts reported by early aberration reporting system (EARS).
Diamonds: alert occurrence dates coincident with the regional outpatient symptomatic surveillance in medical institutions.
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Figure 6. Results of syndromic surveitlance conducted in Internet Panel Survey I1. Circles: alerts reported by early aberration reporting system (EARS).
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Examination of Methods to Reduce Survey Costs

Table 3 shows the fixed, variable, and total costs for the three
surveys. Initial costs were very low only for screening the
questions for panel research. Variable costs consisted of the

hitp:/fwww.jmir.org/2011/3/c66/

investigation days and the number of investigation panels. In
the TCCU survey, the fixed costs for development were the
highest. Variable costs were only for incentives paid when
participation was declared.
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Table 3. Survey expenses for the three surveys

Sugiura et al

Internet Panel Survey | Internet Pancl Survey 11 TCCU" survey

Fixed cost

Yen 20,000 20,000 2,457,000

Us$ 250 250 30.712.5
Variable cost .

Yen 8,260,000 2.480,000 43,000

uss 103,250 31.000 5375
Total cost

Yen 8,280,000 - 2,500,000 2,500,000

Us$ 103,500 31,250 31,250

 Tokyo Consumers’ Co-operative Union.

There were 3 respondents in Internet Panel Survey II. All
respondents gave their answers regarding symptoms that
presented on the same day, providing responses on the day, the
day after, and 2 days after the sentinel day. The response rates
were 42.4%, 43.1%, and 42.7% in groups A, B, and C,
respectively. No significant difference was found in the response
rate among the groups.

The response rates by fee paid for a single response were as
follows: 46.7% (40 yen), 39.7% (60 yen), and 41.6% (80 yen).
A l-way analysis of variance revealed a significant difference;
thus, a multiple comparison test was conducted. Significant
differences were observed in the average response rates between
the 40-yen and 60-yen groups and between the 40-yen and
80-yen groups, with a greater response rate in the 40-yen group.

Discussion

We developed and validated a health observation method based
on self-reporting by participants via the Internet. We clarified
the usefulness of the WDQH by its practical use for syndromic
surveillance.

Conventional paper-based surveys can be conducted at a low
cost in a small population, and these surveys do not incur major
initial expenses for the system. Moreover, combining Web- and
paper-based surveys improves the response rate [1 7]. However,
although requiring greater up-front costs, the WDQIH allows
daily inexpensive repetitive surveys to be conducted in a large
number of participants, illustrating the advantage of a
Web-based survey [18]. Furthermore, Web-based surveys permit
a more efficient statistical analysis of data by computer. Thus,
cost-effective and rapid surveys of a large number of
participants, with high data precision, have become possible.

Previous studies have reported Internet surveys of asthma and
diet, for example, in specific groups and patients [19,20].
Various countries have been using a method to understand an
influenza epidemic in which residents voluntarily input
information on influenza-like symptoms directly into a website.
Thus, this method has been verified with an actual influenza
epidemic and its usefulness has been demonstrated {10,13].

hp:/iwwewsjmir.org/201 1/3/¢66/

Although reports are available on the surveillance of symptoms
in volunteers, no reports are available on the surveillance of
symptoms of people identified by an Internet survey company.
To promote the robustness of data gathering, the WDQH was
conducted among registered members of an Internet survey
company who were more likely than anonymous respondents
to provide reliable data. Additionally, because the respondents
were recruited from among registered members, only a short
time was required from the decision making at the initiation of
the survey to actual data collection. Thus, this survey provides
value in this regard.

Rates of 52.6% [21] and 50% [22] have been reported in surveys
that ended after a single investigation. In a meta-analysis
conducted on 68 response rates of sampling surveys, the average
response rate for Web-based surveys was 39.6% [23]. During
surveillance of symptoms in volunteers, some participants who
initially did not respond to the survey responded only when a
symptom was present [13]. In our study, respondents to the
Internet panel surveys who completed the questionnaire the first
time tended to always cooperate with the survey. This finding
indicates that these surveys are a useful method for reporting
the appearance of symptoms.

There are problems with previous surveillance methods, such
as the length of time required, indirect data collection, and no
data collection during holidays. However, we developed the
WDQH with the objective of acquiring data immediately after
symptom onset. In addition, the WDQH allowed data collection
on Saturdays, Sundays, and public holidays. Thus, we were able
to conduct consistent daily surveillance. Furthermore, we used
preventive measures, such as a branched and stepwise-structured
questionnaire, to eliminate mistakes and discrepancies in
responses [24].

Internet Panel Survey 1 confirmed that participants’ health
information could be collected daily via the Internet. However,
the survey cost was 8.28 million yen (US $103,500), which was
considered too expensive over a long period. We thus conducted
both Internet Panel Survey II, which is economical for a panel
survey, and the TCCU survey, without using the Internet survey
company. In Internet Panel Survey ll, two surveys were
conducted. The first was used to reduce the frequency of surveys
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to once every 3 days. Changes in the actual number of
participants with influenza corresponded with the changes
determined by Internet Panel Survey [I, which was conducted
for syndromic surveillance without impairing data precision.
This method allowed the implementation of a survey 3 times
as long for the same cost as one conducted daily. The cost of
Internet Panel Survey 1l was approximately one-half that of
Internet Panel Survey 1.

The second survey in Internet Panel Survey 11 investigated cash
incentives. The Internet survey company that we used typically
paid a fee of 60 yen for a single response. Surprisingly, the
response rate was highest when the fee was set at the lowest
level of 40 yen. Generally, higher fees act as an incentive for
recruitment, but this study found that the offer of a higher reward
did not result in a higher response rate. This point has been
supported by a previous study [25]. As there was a sufficient
response with no payment for each TCCU survey, any
cost-associated restrictions on the survey period were eliminated.
A fee was paid to the members of the TCCU only for survey
registration, and information about the results was provided to
the respondents. The response rate for the TCCU survey was
lower than that for Internet panel surveys I and 11. However,
even at this lower rate, a large number of members were
included because membership in the JCCU numbers at least 24
million throughout Japan, including 300,000 registered to its
website.

From the WDQH data, we used EARS as an alert so that a level
measured on the current day that was greater than 3 standard
deviations different from the mean observed level for the
previous week was reported as abnormal. If data are
accumulated for several years, the number of participants can
be estimated by multivariate analyses, where the number of
participants, number of weeks, day of the week, holidays, and
day after holidays are considered dummy variables. However,
in this study, data were not continuously accumulated for 1 year
or longer; thus, a multivariate analysis was not performed.

Syndromic surveillance could be implemented as a result of
these validations. The Internet survey company in this study
used an existing survey panel. The time required from planning
to implementation was short with the use of this company, which
already had its registered members as recruited participants.
Thus, an urgent surveillance can be conducted within 3 days
regardless of the location in Japan. During syndromic
surveillance using the WDQHH, measures against a health crisis
can be readily put in place.

Removing selection bias is difficult in Internet surveys. The
population tended to be biased toward young people because

Sugﬁlra ét al

Internet surveys require respondents to have computer skills.
Introducing an easy system to increase the response rate of older
people could reduce this bias. However, because we believe
that the increase or decrease in symptoms is reliable regardless
of bias, we used EARS for all methods. Cough was often
excluded from previous surveys because most cases of cough
were present >48 hours before the survey, and cough probably
requires a longer time to be recognized as bothersome to the
same degree as other symptoms, such as fever and vomiting.
To use the WDQH for syndromic surveillance, questions to
respondents should be limited to those regarding acute
symptoms, and a system that allows easy reporting within 24
hours should be established in the future.

In this study, we conducted the surveys with the same
respondents. We think that it would be difficult for the
respondents to maintain their interest every day for several
years. For long-term operation of the survey, we consider that
new respondents should be recruited after a certain period.

There are two further applications for the surveys other than
the surveillance of symptoms. First, when environmental data
published later by public institutions, such as average
temperature and atmospheric pressure, are linked to the records
by participant and locality on the same date, a cross-correlation
survey of symptoms and environmental factors can be
implemented. In the future, various daily surveys can be
conducted, such as those for mean air temperature and the
presence or absence of fever. These are topics to be investigated
in the future.

Another application for the WDQH could be in postmarketing
surveillance of food similar to that conducted for
pharmaceuticals. Food safety is more widely expected by
consumers today than it was in the past. To date, postmarketing
surveillance of food has been conducted in only a single instance
for a food additive [26]. A cross-correlation survey using a
consumer database to identify the relationship between daily
symptom data of the respondents obtained by the WDQH and
consumed foods based on sales records may allow the reporting
of adverse events when certain symptoms are associated with
specific products.

Conclusions

We developed a health observation method via the Internet
using self-reporting by respondents and validated the method
for its application in syndromic surveillance. The Internet allows
quick, cost-effective epidemiological surveys to be conducted
that would be difficult to conduct by conventional methods.
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