Classroom ventilation and illness absence in
California elementary schools

MARK J. MENDELL, EKATERINA A. ELISEEVA, MOLLY M. DAVIES, AGNES B. LOBSCHEID, WILLIAM J. FISK, and MICHAEL G. APTE
Indoor Environment Group, EETD, Lawrence Berkeley National Laboratory, USA

Background — Classroom ventila-

tion rate (VR) standards are needed
that adequately protect human
health while minimizing unneces-
sary consumption of energy. While
limited evidence suggests that lower
VRs in school classrooms are associ-
ated with increased student absence
and health effects, this relationship
needs confirmation. We conducted a
multi-year study to investigate asso-
ciations between classroom ventila-
tion rates and student absence (as an
indicator for health).

Methods — This study included one 1r
school district in each of 3 major
California climate regions; in each
district, 9-10 schools across the 0
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Figure 1. Estimated illness absence proportions at different ventilation
rates in the three school districts (BA = Bay Area, SC = South Coast,
CV = Central Valley and all ).

absence and demographic data. We
used adjusted zero-inflated negative binomial regression
models to estimate relationships between classroom VRs
(prior 7-day average) and daily illness-related absence.

Results — In the 162 studied classrooms in 28 schools in
3 districts, most VRs were lower than the CA standard of
7.1 L/s -person with 95% of VRs in the Central Valley
district below the standard. Overall model estimates
(Figure 1) showed a 1.6% decrease in illness absence per
VR increase of 1 L/sec per person. Increasing the average
California K-12 classroom VR up to the 7.1 L/s-person
standard was associated with a 3.4% reduction in illness
absence and, based on estimates of attendance-linked
school revenues and energy costs of ventilation, $33M
in increased revenue to schools but only $4M in higher
energy costs. Higher VRs would provide additional
estimated net benefits.

Conclusion — Results of this study, using real-time
measurements of classrooms in multiple climate regions
of California, suggest that current classroom ventilation
rates are usually below standards, and that increasing
ventilation rates up to the current standards or higher
would provide, in addition to health benefits to students,
substantial economic benefits to schools, far exceeding
increased energy costs. B
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