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Executive summary
Background
Influenza viruses are thought to be spread by
droplets, but the role of aerosol dissemination
(defined as droplet size range < 5 µm) is unclear.
A subgroup of patients, often with underlying
chronic disorders or risk factors, such as pregnancy
or immunosuppression, can develop pneumonia/
respiratory insufficiency with H1N1 swine flu or
other influenzal infection requiring treatment by
oxygen therapy (O2), nebulised medication and
ventilatory support. These therapies are thought
to generate droplets or aerosols, and in the severe
acute respiratory syndrome (SARS) outbreak
were associated with an increased incidence of
SARS in health-care workers and higher risk
of superspreading events in hospital wards.
Non-invasive ventilation (NIV) is unlikely to be
effective in rapidly progressive acute lung injury,
but may have a role in chronic patients in whom
influenza has caused an infective exacerbation,
and its use may reduce pressure on intensive care
beds. Previous studies have not assessed droplet
or aerosol generation during respiratory support
interventions in clinical practice.

Objectives
We evaluated the characteristics of droplet/aerosol
dispersion around delivery systems during NIV, O2,
nebuliser treatment and chest physiotherapy by
measuring droplet size, geographical distribution
of droplets, decay in droplets over time after the
interventions were discontinued, and the impact of
modification of the NIV circuit in clinical practice.

Methods
Three groups were studied: (1) normal control
subjects, (2) subjects with coryzal symptoms and (3)
adult patients with chronic lung disease who were
admitted to hospital with an infective exacerbation.
Each group received O2, NIV using a vented mask
system and a modified circuit with non-vented
mask and exhalation filter, and nebulised saline.

The patient group had a period of standardised
chest physiotherapy treatment. Droplet counts in
mean diameter size ranges from 0.3 to > 10 µm
were measured with a counter placed adjacent
to the face (D1) and at 1-m distance (D2) from
subject/patient at the height of the nose/mouth of
an average health-care worker.

Results
Non-invasive ventilation using a vented mask
produced droplets in the large size range (> 10 µm)
in patients (p = 0.042) and coryzal subjects
(p = 0.044) compared with baseline values, but not
in normal controls (p = 0.379). This increase in
large droplets was not seen using the NIV circuit
modification. Chest physiotherapy produced
droplets predominantly of > 10 µm (p = 0.003),
which, as with NIV droplet count in the patients,
had fallen significantly by 1 m. O2 did not increase
droplet count in any size range. Nebulised saline
delivered droplets in the small- and medium-size
aerosol/droplet range in keeping with the specified
performance characteristics of the device but did
not increase large-size droplet count. Preliminary
analysis suggests that droplet counts fall to
within a baseline range within 20–40 minutes of
discontinuing the NIV and chest physiotherapy.

Conclusions
Non-invasive ventilation and chest physiotherapy
are droplet (not aerosol)-generating procedures,
producing droplets of > 10 µm in size. Due to their
large mass, most fall out on to local surfaces within
1 m. The only device producing an aerosol was the
nebuliser and the output profile is consistent with
nebuliser characteristics rather than dissemination
of large droplets from patients. These findings
suggest that health-care workers providing NIV
and chest physiotherapy working within 1 m of
an infected patient should have a higher level of
respiratory protection, but that infection control
measures designed to limit aerosol spread, for
example negative-pressure rooms, may have less
relevance. The results may have infection control
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implications for other airborne infections, such
as SARS and tuberculosis, as well as for pandemic
influenza infection.
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