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CLEANYOURHANDS CAMPAIGN

Impact of hand washing on bacteraemia rates
Yasmin Friedmann research assistant1, Mike Gravenor professor of biostatistics and epidemiology1,
Owen Bodger mathematical modeller 1, Mark Temple consultant in public health medicine 2

1Institute of Life Science, Swansea University, Swansea SA2 8PP, UK; 2Communicable Disease Surveillance Centre, Public Health Wales, Cardiff,
UK

Stone and colleagues’ results are consistent with mathematical
models of hospital transmission of meticillin resistant
Staphylococcus aureus (MRSA).1 This can be shown using
Cooper and colleagues’ model, whereby transmission within
hospital is described by an effective contact rate parameter
between susceptible and infectious people. Improved hygiene
conditions reduce the probability that contact between people
results in transmission, thereby reducing this contact rate.
The figure⇓ shows the typical relation between prevalence and
the contact parameter for the long term system behaviour. The
model predicts that the prevalence of MRSA is extremely
sensitive to small changes in the contact rate, suggesting that
comparatively small reductions in transmission, through
programmes such as hand hygiene, can have a considerable
impact on overall bacteraemia rates.
The observed delay in the efficacy of the intervention is not
readily explained by the long term behaviour of the model alone,
because the relation between reduction in transmission and
equilibrium prevalence is roughly linear (for the parameters of

relevance here). The delay could simply be due to the transition
time from one endemic equilibrium to another. Simulations
show that this depends on the initial conditions (how close to
equilibrium the system was before the intervention) and the
magnitude of changes in the effective contact rate; however,
delays of many months or several years, as seen in the study,
can result from a range of reasonable scenarios, without changes
in compliance during this time.
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Figure

Example of relation between prevalence and effective contact rate using basic framework,2 modified to describe frequency
dependent transmission in hospital. Parameters chosen reflect typical UK hospital size and typical basic reproduction
number (R0)
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