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be rapidly spreading along summer
and winter migration routes of bats,
which present ample opportunities
for mixing of healthy and diseased
animals.
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Electronic School
Absenteeism
Monitoring and
Influenza
Surveillance,
Hong Kong
To the Editor: Potentially
useful public health interventions,
such as school closure, need to be
introduced in a timely manner during
the evolution of an ongoing epidemic
to substantially affect community
transmission (1,2). In most traditional
surveillance systems that include
health care use data, however,
considerable delays occur between
data collection and feedback, which
leads to suboptimal and untimely
information for guiding evidencebased public health decisions. Newer
syndromic surveillance approaches
have been attempted to improve
timeliness by targeting earlier events
in the health-seeking pathway and by
promoting real-time collection and
processing of surveillance data by
using modern information technology
(3,4). Building on an existing platform
of an electronic school management
system, we developed an automated
school absenteeism surveillance
system for influenza-like illness
(ILI) in Hong Kong and evaluated
its performance using data collected
from March 2008 through June 2011.
The Institutional Review Board of the
University of Hong Kong/Hospital
Authority, Hong Kong West Cluster,
approved the study.
We
collaborated
with
a
commercial vendor that develops and
provides online learning platforms and
management systems for educational
institutions, including 337 primary
and secondary schools in Hong Kong,
attended by children 6–18 years of age.
Invitations to participate in the new
absenteeism system were sent to all
schools subscribing to the electronic
school management system, and 62
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schools throughout Hong Kong were
recruited in phases during the study
period. We began with 18 schools
(17,255 students) from February
through June 2008, then expanded to
45 schools (37,087 students) in 2008–
09, to 50 schools (41,765 students) in
2009–10, and to 62 schools (49,425
students) in 2010–11.
The absenteeism system worked
as follows. A student identification
smart card was issued to each student in
all participating schools, and students
were required to swipe their cards over
a sensor at the school entrance as an
electronic record of attendance, which
replaced a traditional paper-based roll
call. Reasons for absence, including
ILI, were asked in telephone calls in a
subset (37%) of schools, and answers
were manually entered into the system
by teachers. Daily aggregated data,
including the total number of students
and number of absentees in each grade
(stratified by reason for absence), were
compiled each afternoon. Individual
children were not identifiable. Data
cleaning, aggregation, and analysis
and generation of reports were
automated with R version 2.12.1 (R
Foundation for Statistical Computing,
Vienna, Austria). Weekly overall
absenteeism rates were calculated as
the total number of absentees divided
by the total number of students at
all schools. Regular weekly and ad
hoc reports of absenteeism patterns,
with an interpretation of the overall
influenza disease activity in the
community, were distributed to all
participating schools through the
same school management system
and disseminated to the general
public through an existing influenza
surveillance dashboard (5).
The school absenteeism rates
and reference data from 2 existing
traditional surveillance systems in
Hong Kong during March 2008–June
2011 covered a total of 7 influenza
seasons (Figure). Data from both
systems were from all age groups in
the entire territory. The laboratory
886

virus isolation rate as a reference
standard highlighted the typical
seasonality of influenza in Hong
Kong, which peaked around February
during winter and around August
during summer, in each year (Figure,
panel D) (6). Clear and sharp peaks
were detectable from both the overall
and ILI-specific data during most
of these influenza seasons (Figure,
panels A, B), which generally
occurred 1–3 weeks ahead of the
peaks in the laboratory data (range 1
to 5 and −1 to 4 weeks; median 3 and
0.5 weeks for overall and ILI data,
respectively). The data generally
showed much sharper peaks than
the outpatient sentinel data, possibly
related to better coverage of disease
activity in the community, in contrast
to the sentinel data, which captured
only episodes leading to visits to
outpatient clinics (7). Limitations of
our school absenteeism data included
relatively lower perceived sensitivity
of the ILI-specific absenteeism rate
(because data are provided only by
37% of participating schools) and the

presence of data gaps during school
holidays or school closure as a result
of public health measures to mitigate
seasonal influenza in March 2008
(1) and pandemic influenza in June
2009 (2).
This study demonstrated the
feasibility and potential benefit of
using automatically captured school
absenteeism data as a complementary
data stream for influenza surveillance.
Real-time monitoring of school
absenteeism, an early event in the
health care–seeking pathway, can
improve situational awareness and
help inform appropriate public health
decisions and interventions in a more
timely and evidence-based manner.
Electronically capturing data from
preexisting smart card systems is an
attractive and cost-effective option that
does not require substantial additional
resources, systems, or labor in contrast
to some other approaches (8–10). The
increasing popularity of smart card
technology in various situations might
also provide potential opportunities
for innovative surveillance systems.

Figure. Influenza surveillance data, Hong Kong, February 23, 2008–June 18, 2011. A)
Weekly overall school absenteeism rate. B) Weekly influenza-like illness (ILI)–specific
school absenteeism rate. C) Weekly ILI (defined as fever plus cough or sore throat)
consultation rates in sentinel networks of outpatient clinics in the private sector. D)
Proportion of influenza A and B virus isolations (by date of collection) among all specimens
submitted to the reference laboratory for Hong Kong Island at Queen Mary Hospital.
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Epidemic Genotype
of Coxiella
burnetii among
Goats, Sheep, and
Humans in the
Netherlands
To the Editor: The 2007–2010 Q
fever epidemic among humans in the
Netherlands was among the largest
reported in magnitude and duration
(1). The increase in human Q fever
cases coincided with an increase in
spontaneous abortions among dairy
goats in the southeastern part of the
Netherlands, an area that is densely
populated with goat farms (1).
Genotypic analyses of the involved
isolates could confirm the possible
link between the human and animal Q
fever cases.
In previous studies, genotypic
investigations of human and animal
samples in the Netherlands were
performed by using a 3-locus
multilocus variable-number tandem
repeats analysis (MLVA) panel and
single-nucleotide
polymorphism
genotyping, respectively (2,3). The
first study, performed on relatively
few samples from a minor part
of the affected area, showed that
farm animals and humans in the
Netherlands were infected by different
but apparently closely related
genotypes. More recently, genotyping
by using a 10-locus MLVA panel
provided additional information about
the genotypic diversity of Coxiella
burnetii among ruminants in the
Netherlands: 1 dominant MLVA
genotype was identified among goats
and sheep throughout the entire
affected Q fever area (4). A different
panel of MLVA markers was applied
to human samples (5). Four markers
that are shared by both panels showed
identical alleles in human and animal
samples, again implicating goats
and sheep as possible sources of the
outbreak.
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