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Healthcare‐associated infections (HAIs) in European hospitals

Source: http://ecdc.europa.eu/en/healthtopics/Healthcare‐associated_infections/point‐prevalence‐survey/Pages/point‐prevalence‐survey‐infographics.aspx

Of all patients, 6% are infected with at least one HAI
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Economic impact of HAIs in European hospitals

Source: Annual epidemiological report on communicable disease en Europe, 2008, ECDC
http://ecdc.europa.eu/en/publications/Publications/healthcare‐associated‐infections‐antimicrobial‐use‐PPS.pdf
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Routes of pathogen transmission 
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Source: http://www.bode‐science‐center.com/center/glossary/transmission‐paths.html
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Airborne pathogen organisms

Source: Adapted from Microbial Agents of Infectious Diseases
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Droplets Droplets nuclei (airborne)

Source Sneezing, coughing, talking Breathing exhalation

Diameter > 5 μm ≤ 5 μm

Travel < 1 m > 1 m

Pathway Settling, evaporation, inhalation Inhaled by occupants

Airborne pathogen transmission routes

Source: Natural Ventilation for Infection Control in Health‐Care Settings. Atkinson J, Chartier Y., Pessoa‐Silva C.L., et al., editors, Geneva:
World Health Organization; 2009.
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Airborne pathogen transmission routes

Droplets Droplets nuclei (airborne)

< 1 m > 1 m

> 5 μm < 5 μm
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Building ventilation
design parameters
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Experimental setup. HVAC Lab at the University of Cordoba

Target
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Experimental setup. Breathing thermal manikins
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Experimental setup. Ventilation system 

TargetSource
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Experimental setup. Room experimental conditions

A=14,85 m2;  V=41,6 m3
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Case studies
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Tracer gas measurements
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IAQ asessment
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Exposure coefficient vs. time

(h)
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IAQ indices vs. air changes rates

Air change rate (h-1)
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Conclusions

• Air instabilities (due to thermal plumes and air turbulences) can affect to the risk 
of airborne infection in hospital environments

• IAQ indices based on mean values concentration of contaminants could be not 
suitable to evaluate the risk of airborne infection when air instabilities are 
present

• IAQ indices related to peak exposure to contaminants could be used to improve 
the assessment of the risk of airborne cross infections in hospital environments
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