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Objective
To enhance public health surveillance and response for acute res-

piratory infectious diseases by understanding social contacts among
school-aged children

Introduction
Timely and effective public health decision-making for control and

prevention of acute respiratory infectious diseases relies on early dis-
ease detection, pathogen properties, and information on contact be-
havior affecting transmission. However, data on contact behavior are
currently limited, and when available are commonly obtained from
traditional self-reported contact surveys [1, 2]. Information for con-
tacts among school-aged children is especially limited, even though
children frequently have higher attack rates than adults, and school-
related transmission is commonly predictive of subsequent commu-
nity-wide outbreaks, especially for pandemic influenza.

Within this context, high-quality data are needed about social con-
tacts. Precise contact estimates can be used in mathematical models
to understand infectious disease transmission [3] and better target sur-
veillance efforts. Here we report preliminary data from an ongoing 2-
year study to collect social contact data on school-aged children and
examine the transmission dynamics of an influenza pandemic.

Methods
Our aim is to capture mixing patterns and contact rates of school-

aged children in 24 schools and other non-school-related venues. We
used a stratified design to ensure coverage of urban, suburban, and
rural school districts, as well as climatically different areas (moun-
tains and desert) in Utah. Elementary, middle, and high schools were
chosen in each stratum. We defined a self-reported contact as anyone
with whom the participant talked to face-to-face, played with, or
touched. Contact logs collected subjective information (age, location,
and duration) on self-reported contacts during a 2-day period. Ob-
jective contact data were collected by using proximity sensors [4]
that recorded signals from other sensors within approximately 3-4
feet.

Mixing patterns during school and non-school-related activities
were summarized for participating school-aged children. We devel-
oped contact networks using proximity sensor data, providing visu-
alizations of contact patterns as well as numeric contact measures.
Contact networks were characterized with respect to degree distribu-
tion, and density. The degree for each person was calculated as the
number of unique contacts. The density for a network was calculated
as the number of observed contacts divided by the number of possi-
ble contacts.

Results
Two elementary schools, four summer camps, and one club par-

ticipated in the study between May and August, 2012. Data were
processed for the two schools and one camp. The mean degrees for
the two schools were 28 and 29, with network sizes 109 and 129, re-
spectively. The mean degree from camp was 43, whose network size
was 141. The density of contacts was 0.26 and 0.22 for the schools
and 0.31 for the camp. The density within classrooms at the two
schools ranged from 0.78 to 0.98. School-aged children typically un-
derreported contacts using the contact log compared with objective
proximity sensor data; this difference was statistically significant.

Conclusions
The variability in these and other contact network characteristics

represent factors that could impact influenza transmission. Quantify-
ing these factors improves our understanding of influenza transmis-
sion dynamics, which in turn can be used to adapt surveillance
methods and control and prevention strategies. Almost all contact
among students in our two elementary schools occurs within the
classroom and the contact patterns differ by classroom, due to desk
arrangement or other characteristics. Thus, during an elementary
school outbreak it may be beneficial to focus on classroom-specific
surveillance and control strategies.

The study is ongoing and we expect the variability in contact rates
and mixing patterns will be even greater for middle and high schools
where students switch classrooms and classmates each period. These
schools could benefit from alternative surveillance and control strate-
gies that account for the heightened overall mixing of the student
body.
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