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Introduction 
Public Health Ontario has received questions concerning the use of portable air cleaners as it relates to 
COVID-19 transmission in indoor environments, including: schools, medical clinics and dental offices. 
This document is intended to be a technical resource on the use of a portable air cleaner where it is 
considered as a supportive measure to improve indoor air quality. 
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Summary 
An overall risk mitigation strategy against COVID-19 transmission indoors includes public health 
measures (e.g., physical distancing, masking, cough and sneeze etiquette, cleaning and disinfection) and 
may be supported by indoor air quality improvement using ventilation and filtration. Portable air 
cleaners often provide localized (as opposed to central) filtration and can play a role in this strategy, 
particularly in areas where ventilation is inadequate. Although no direct scientific evidence was 
identified that demonstrates the effectiveness of portable air cleaners in reducing COVID-19 
transmission, based on what we know, portable air cleaners equipped with a HEPA filter could remove 
COVID-19 virus particles from indoor air and potentially reduce exposure. Portable air cleaners should 
not be relied upon as the only mitigating measure where source control and ventilation are available. 

Overall, strategies for indoor air quality improvement, even when optimal, will not eliminate 
the risk of COVID-19 transmission, particularly from close contact exposures. 



Use of Portable Air Cleaners and Transmission of COVID-19 2 of 8 

Questions and Answers 
Q1. What is the difference between ventilation and filtration? 

Ventilation and filtration are important components to a multi-pronged strategy to exhaust or capture 
airborne particles, including virus-containing dust and aerosols.1  

Ventilation can be defined as the supply/distribution or removal of air from space by mechanical or 
natural means. The purpose of ventilation is to provide outdoor air while removing pollutants, humidity, 
and extra heat from occupied indoor spaces in an effort to meet health and/or comfort requirements.2 

Ventilation has been associated with infectious disease outcomes. A 2007 systematic review of 40 
studies, conducted by a multidisciplinary panel, found an association between building ventilation and 
air movement within buildings, and the transmission of various infectious diseases, including 
tuberculosis, influenza, chickenpox, measles, smallpox, and SARS; however, evidence was lacking to 
support specific minimum ventilation requirements in hospitals and isolation rooms to mitigate against 
transmission of airborne infectious diseases. Similarly, no evidence was found to support specific 
ventilation requirements in offices, schools and other non-hospital environments.3 

Mechanical filtration involves the use of different types of fibrous media designed to remove particles 
from the airstream. A portion of the particles in air entering a filter attach to the fibrous media and are 
removed from the air as it passes through the filter.4  

Q2. What are portable air purifiers/cleaners and what is their intended use? 

Various air purifying/cleaning technologies can either exist as part of a building’s central heating, 
ventilation and air conditioning (HVAC) system or be portable. Portable units, which are the focus of this 
document, are available as large console and smaller tabletop devices and are intended for use in 
localized areas within a building, such as a single room.5,6,7   

Particles that may be found in an indoor environment include: particles from cooking, dust, particles 
from outdoor sources, smoke from cigarettes and other indoor combustion sources and biological 
contaminants (e.g., animal dander, dust mites, bacteria, viruses, pollen, fungal spores).5 There are no 
standard definitions of portable air purifying or cleaning devices. For the purpose of this document, 
portable air “purifiers” refer to an entire class of portable devices which may use technologies such as 
ultraviolet (UV) lamps, electrostatic precipitation (ESP), plasma air cleaners, ozone generators, and/or 
ion generators to remove particles and/or inactivate airborne pathogens.5,6,8  Portable air purifiers that 
utilize UV lamps (with wavelengths below 238nm), ESP, plasma air cleaners, ozone generators, and ion 
generators, may (unintentionally) generate ozone as a by-product of their operation. Although UV 
systems can be effective in central and upper-room configurations, there is limited evidence on 
effectiveness for UV in portable air purifiers.9,10  ASHRAE indicates that ‘extreme caution is warranted’ 
when using units that may produce significant ozone, a respiratory irritant, as a by-product of their 
operation.4  The US EPA and the ASHRAE  recommend avoiding the use of portable units that 
intentionally produce ozone as a method of cleaning indoor air in occupied spaces due to human health 
concerns associated with exposure to ozone.4,5,6 

In this document, a portable air “cleaner” refers to a portable unit that does not produce ozone either 
intentionally or unintentionally as a by-product of its operation and relies on mechanical filtration to 
remove particles from the air. Portable air cleaners often have a high efficiency particulate air (HEPA) 
filter. A HEPA filter is a type of pleated mechanical filter. Under standard testing conditions, a certified 
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HEPA filter can remove dust, pollen, mold, bacteria and particles with a size of 0.3 µm with a minimum 
efficiency of 99.97%.4,5,6 Particles with a diameter of 0.3 µm represent the most penetrating size — both 
larger and smaller particles are trapped by the filter with even greater efficiencies.4,11 For a portable air 
cleaner to be effective at removing viruses from indoor air, the unit should have the ability to remove 
small airborne particles, in the range of 0.1 to 1 µm in diameter, although viruses may also be carried in 
larger droplets.12 

Q3. What makes a good portable air cleaner? 

The effectiveness of a portable air cleaner in reducing indoor particle concentrations is dependent on 
both its contaminant removal efficiency and air flow. The efficiency also varies with filter design and 
filter maintenance.4 The rate of airflow through the filter is also an important factor in performance.4 As 
an example, a perfectly efficient filter with very low air flow will have no impact on reducing indoor 
particle concentrations.  

The product of contaminant removal efficiency and air flow is the clean air delivery rate (CADR). To 
effectively filter particles, it is important to select a portable air cleaner that has a CADR large enough 
for the size of the room or area in which it will be used.9 The higher the CADR, the more particles the air 
cleaner can filter, and the larger the area it can serve. Most portable air cleaner packaging will indicate 
the largest size area or room it should be used in. Portable air cleaners often achieve a high CADR by 
using a HEPA filter. 5,13 If the area is larger than that specified for the available model, use of multiple air 
cleaners may be considered.5 The Association of Home Appliance Manufacturers (AHAM) provides the 
standard Method for Measuring Performance of Portable Household Electric Room Air Cleaners, AHAM 
AC-1 for CADR testing often used in the industry and has consumer information with a directory of 
devices that have been tested.14,15 If a CADR is not listed on the product label, consumers can request 
this and the testing details from the manufacturer prior to purchase. 

Noise is also an important issue with many portable air cleaners, particularly when operating at higher 
airflow rates, because users may turn them off to avoid the noise. The CADR label on product packaging 
is typically the highest CADR achievable, which generally occurs at the highest airflow setting. At lower 
airflow settings, an air cleaner may have lower noise production, but it will also be less effective at 
pollutant removal. Since noise is seldom quantified or reported in a standardized manner on consumer 
packaging, it can be challenging to compare devices on the basis of noise rating.5 Consumer reviews may 
offer some information on noise production.  

The frequency of air filter replacement should follow the manufacturer’s recommendation. Saturation 
can affect air flow across the filter which in turn affects filter efficiency.16 Exposure to pollutants on the 
old filter should be minimized, e.g., from re-suspension during filter change. Maintenance and any 
performance testing should be carried out according to manufacturer’s instructions. 

Q4. Can portable air cleaners reduce the transmission of COVID-19 indoors? 

COVID-19 is primarily transmitted during close unprotected contact.17 Transmission of COVID-19 via 
inhaled aerosols (i.e., smaller respiratory droplets and particles that may remain suspended in air and 
travel distances greater than 2 metres) has been documented; however, these events appear to be less 
common. Circumstances which have implicated this route usually involve an infectious individual 
generating respiratory droplets over an extended period of time within an enclosed space, often with 
inadequate ventilation, where individuals may have been exposed at the same time or shortly after the 
infected person had left the enclosed space.18,19,20,21 
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Although no direct scientific evidence has demonstrated the effectiveness of portable air cleaners in 
reducing COVID-19 transmission, portable air cleaners equipped with a HEPA filter should be able to 
remove COVID-19 virus sized particles from indoor air which may contribute to a reduction in exposure 
and an overall improvement in indoor air quality. However, the precise role of HEPA filtration outside of 
a healthcare setting in preventing infectious diseases in unclear.22 The use of a portable air cleaner on its 
own (or other strategies to improve indoor air quality, e.g., ventilation) is not sufficient to protect 
individuals from COVID-19, particularly during close contact interactions. It is one supportive measure to 
improve indoor air quality and reduce transmission and is not a substitute for other public health 
measures, e.g., physical distancing, masking.5,23,24 

Q5. When could the use of a portable air cleaner be considered? 

While not the dominant mode of transmission for COVID-19, measures to reduce aerosol transmission 
risk involve strategies to improve general indoor air quality. The most effective methods to improving 
indoor air quality are to remove or reduce indoor sources of pollutants and to ventilate with outdoor 
air.5,6 Air cleaning alone cannot ensure adequate indoor air quality and is generally less preferable to 
source control and/or ventilation, where available.  

In the context of COVID-19 transmission, source control approaches may include screening and 
exclusion of symptomatic individuals, applying limits on the number of occupants within an enclosed 
space, physical distancing, and masking – however, none of these measures will eliminate transmission 
risk. Ventilation can also contribute to reducing overall risk, and can be optimized to varying degrees 
depending on the system.25 If these methods are insufficient or cannot be achieved, the use of a 
portable air cleaner can be considered. In addition, the use of portable air cleaners to complement 
existing HVAC filtration and ventilation in schools, offices, and commercial buildings may be considered 
particularly in areas where sufficient ventilation is difficult to achieve. Portable air cleaners are not 
intended for building-wide application but rather localized areas such as a single room.5,6,24 Directing air 
flow from a portable unit such that the air does not directly blow from one individual to another will 
help reduce the potential spread of respiratory droplets.12  

Q6. What factors should be considered when placing the portable unit within the space? 

In addition to the factors discussed in Question 3, placement in the room should take into account air 
intake (position and height) and outflow to ensure unobstructed airflow, e.g., from furniture, curtains 
and room corners.26 Air cleaners tend to perform best when they are positioned in a central space27, 
however manufacturer’s instructions on placement and operation should be followed. While many 
portable units are designed to be placed on the floor, some may be designed for tabletops. Elevating air 
cleaners (e.g., on a stool) can help prevent re-suspension of droplets from the tabletop surface or floor if 
the outflow for the filter points downwards.  

Improperly placed devices may simply continue to recirculate the same volume of air. Therefore, while 
these devices suggest a certain volume of cleaned air every minute, this is only true if the air pulled in by 
the unit has not already been cleaned.26 Some portable units may also generate strong air currents and 
care should be taken to ensure that they do not create strong air flows directly between individuals.26 

If there is localized production of respiratory aerosols, placement of the air purifier to capture these 
aerosols (near breathing zones) may enhance effectiveness.23  

  



Use of Portable Air Cleaners and Transmission of COVID-19 5 of 8 

References 
1. CCIAQ 2020. Canadian Committee on Indoor Air Quality. Addressing COVID-19 in Buildings. 

Module 15. August, 2020. Available from: https://iaqresource.ca/wp-
content/uploads/2020/09/CCIAQB-Module15-Eng.pdf 

2. Qian H, Zheng X. Ventilation control for airborne transmission of human exhaled bio-aerosols in 
buildings. J Thorac Dis. 2018;10(Suppl 19):S2295-S2304. Available from: 
https://doi.org/10.21037/jtd.2018.01.24 

3. Li Y, Leung GM, Tang JW, Yang X, Chao CY, Lin JZ, Lu JW, Nielsen PV, Niu J, Qian H, Sleigh AC, Su 
HJ, Sundell J, Wong TW, Yuen PL. Role of ventilation in airborne transmission of infectious 
agents in the built environment - a multidisciplinary systematic review. Indoor Air. 2007 
Feb;17(1):2-18. Available from: https://doi.org/10.1111/j.1600-0668.2006.00445.x 

4. American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE). ASHRAE 
Position Document on Filtration and Air Cleaning [Internet]. January, 2015.  Available from: 
https://www.ashrae.org/file%20library/about/position%20documents/filtration-and-air-
cleaning-pd.pdf 

5. United States Environmental Protection Agency. Residential Air Cleaners A Technical Summary. 
3rd Edition. Portable Air Cleaners Furnace and HVAC Filters. EPA 402-F09-002. July 2018. EPA 
Indoor Environments Division. Available from: 
https://www.epa.gov/sites/production/files/2018-07/documents/residential_air_cleaners_-
_a_technical_summary_3rd_edition.pdf 

6. United States Environmental Protection Agency. Guide to Air Cleaners in the Home. 2nd Edition 
Portable Air Cleaners Furnace and HVAC Filters. EPA-402-F-08-004. July 2018. EPA Indoor 
Environments Division. Available from: https://www.epa.gov/sites/production/files/2018-
07/documents/guide_to_air_cleaners_in_the_home_2nd_edition.pdf 

7. National Collaborating Centre for Environmental Health. Residential Air Cleaner Use to Improve 
Indoor Air Quality and Health: A Review of the Evidence. October, 2010. Available from: 
https://ncceh.ca/sites/default/files/Air_Cleaners_Oct_2010.pdf 

8. National Collaborating Centre for Environmental Health. Air cleaning technologies for indoor 
spaces during the COVID-19 pandemic. Thursday, December, 10, 2020. Available from: 
https://ncceh.ca/content/blog/air-cleaning-technologies-indoor-spaces-during-covid-19-
pandemic 

9. National Collaborating Centre for Environmental Health. COVID-19 in indoor environments – Air 
and surface disinfection measures. October, 2020. Available from: 
https://ncceh.ca/documents/guide/covid-19-indoor-environments-air-and-surface-disinfection-
measures 

10. Centers for Disease Control and Prevention. Guidelines for Preventing the Transmission of 
Mycobacterium tuberculosis in Health-Care Settings. Morbidity and Mortality Weekly Report 
(MMWR) 54(RR17):1–140 (2005). Atlanta: Centers for Disease Control and Prevention. 
www.cdc.gov/mmwr/preview/mmwrhtml/rr5417a1.htm. 

https://iaqresource.ca/wp-content/uploads/2020/09/CCIAQB-Module15-Eng.pdf
https://iaqresource.ca/wp-content/uploads/2020/09/CCIAQB-Module15-Eng.pdf
https://doi.org/10.21037/jtd.2018.01.24
https://doi.org/10.1111/j.1600-0668.2006.00445.x
https://www.ashrae.org/file%20library/about/position%20documents/filtration-and-air-cleaning-pd.pdf
https://www.ashrae.org/file%20library/about/position%20documents/filtration-and-air-cleaning-pd.pdf
https://www.epa.gov/sites/production/files/2018-07/documents/residential_air_cleaners_-_a_technical_summary_3rd_edition.pdf
https://www.epa.gov/sites/production/files/2018-07/documents/residential_air_cleaners_-_a_technical_summary_3rd_edition.pdf
https://www.epa.gov/sites/production/files/2018-07/documents/guide_to_air_cleaners_in_the_home_2nd_edition.pdf
https://www.epa.gov/sites/production/files/2018-07/documents/guide_to_air_cleaners_in_the_home_2nd_edition.pdf
https://ncceh.ca/sites/default/files/Air_Cleaners_Oct_2010.pdf
https://ncceh.ca/content/blog/air-cleaning-technologies-indoor-spaces-during-covid-19-pandemic
https://ncceh.ca/content/blog/air-cleaning-technologies-indoor-spaces-during-covid-19-pandemic
https://ncceh.ca/documents/guide/covid-19-indoor-environments-air-and-surface-disinfection-measures
https://ncceh.ca/documents/guide/covid-19-indoor-environments-air-and-surface-disinfection-measures
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5417a1.htm


Use of Portable Air Cleaners and Transmission of COVID-19 6 of 8 

11. United States Environmental Protection Agency. What is a HEPA filter? Available from: 
https://www.epa.gov/indoor-air-quality-iaq/what-hepa-filter-1 

12. United States Environmental Protection Agency. Air Cleaners, HVAC Filters, and Coronavirus 
(COVID-19). Available from: https://www.epa.gov/coronavirus/air-cleaners-hvac-filters-and-
coronavirus-covid-19 

13. Harriman L. New guidance for residential air cleaners. ASHRAE Journal. 2019 Sept. Available 
from: https://www.epa.gov/sites/production/files/2019-
09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-
_ashrae_journal_sept-2019._web_version.pdf 

14. Association of Home Appliance Manufacturers. AHAM AC-1-2020 (Portable electric room air 
cleaners). 2020. Available from: 
https://www.aham.org/itemdetail?iproductcode=30002&category=padstd 

15. Association of Home Appliance Manufacturers. How to choose the best air cleaner for your 
home [online]. Cited Dec 22, 2020. https://ahamverifide.org/how-to-choose-the-best-air-
cleaner-for-your-home/ 

16. Christopherson DA, Yao WC, Lu M, Vijayakumar R, Sedaghat AR. High-efficiency particulate air 
filters in the era of COVID-19: function and efficacy. Otolaryngology–Head and Neck Surgery. 
2020 Jul 14. Available from: https://doi.org/10.1177%2F0194599820941838 

17. Ontario Agency for Health Promotion and Protection (Public Health Ontario). COVID-19 – What 
we know so far about…routes of transmission. Toronto, ON: Queens Printer for Ontario; 2020. 
Available from: https://www.publichealthontario.ca/-/media/documents/ncov/wwksf-routes-
transmission-mar-06-2020.pdf?la=en 

18. Centers for Disease Control and Prevention. Scientific Brief: SARS-CoV-2 and Potential Airborne 
Transmission. Available from: https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-
brief-sars-cov-2.html 

19. Brlek, A., Vidovič, Š, Vuzem, S., Turk, K., & Simonović, Z. (2020). Possible indirect transmission of 
COVID-19 at a squash court, Slovenia, March 2020: Case report. Epidemiology and Infection, 
148, E120. Available from: https://doi.org/10.1017/S0950268820001326 

20. Shen Y, Li C, Dong H, et al. Community Outbreak Investigation of SARS-CoV-2 Transmission 
Among Bus Riders in Eastern China. JAMA Intern Med. Published online September 01, 2020. 
Available from: https://doi.org/10.1001/jamainternmed.2020.5225 

21. Lu J, Gu J, Li K, Xu C, Su W, Lai Z, et al. COVID-19 Outbreak Associated with Air Conditioning in 
Restaurant, Guangzhou, China, 2020. Emerg Infect Dis. 2020;26(7):1628-1631. Available from: 
https://dx.doi.org/10.3201/eid2607.200764 

22. European Centre for Disease Prevention and Control. Heating, ventilation and air-conditioning 
systems in the context of COVID-19: first update. November, 10, 2020. Available from: 
https://www.ecdc.europa.eu/sites/default/files/documents/Heating-ventilation-air-
conditioning-systems-in-the-context-of-COVID-19-first-update.pdf 

https://www.epa.gov/indoor-air-quality-iaq/what-hepa-filter-1
https://www.epa.gov/coronavirus/air-cleaners-hvac-filters-and-coronavirus-covid-19
https://www.epa.gov/coronavirus/air-cleaners-hvac-filters-and-coronavirus-covid-19
https://www.epa.gov/sites/production/files/2019-09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-_ashrae_journal_sept-2019._web_version.pdf
https://www.epa.gov/sites/production/files/2019-09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-_ashrae_journal_sept-2019._web_version.pdf
https://www.epa.gov/sites/production/files/2019-09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-_ashrae_journal_sept-2019._web_version.pdf
https://www.aham.org/itemdetail?iproductcode=30002&category=padstd
https://ahamverifide.org/how-to-choose-the-best-air-cleaner-for-your-home/
https://ahamverifide.org/how-to-choose-the-best-air-cleaner-for-your-home/
https://doi.org/10.1177%2F0194599820941838
https://www.publichealthontario.ca/-/media/documents/ncov/wwksf-routes-transmission-mar-06-2020.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/ncov/wwksf-routes-transmission-mar-06-2020.pdf?la=en
https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-sars-cov-2.html
https://www.cdc.gov/coronavirus/2019-ncov/more/scientific-brief-sars-cov-2.html
https://doi.org/10.1017/S0950268820001326
https://doi.org/10.1001/jamainternmed.2020.5225
https://dx.doi.org/10.3201/eid2607.200764
https://www.ecdc.europa.eu/sites/default/files/documents/Heating-ventilation-air-conditioning-systems-in-the-context-of-COVID-19-first-update.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Heating-ventilation-air-conditioning-systems-in-the-context-of-COVID-19-first-update.pdf


Use of Portable Air Cleaners and Transmission of COVID-19 7 of 8 

23. Canadian Standards Association (CSA). Workplaces and COVID-19: Occupational health and 
safety considerations for reopening and operating during the pandemic [Internet]. CSA; 2020. 
Available from: https://www.csagroup.org/article/research/workplaces-and-covid-19-
occupational-health-and-safety-considerations-for-reopening-and-operating-during-the-
pandemic/ 

24. American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE). New 
Guidance for Residential Air Cleaners. ASHRAE Journal. September, 2019. Available from: 
https://www.epa.gov/sites/production/files/2019-
09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-
_ashrae_journal_sept-2019._web_version.pdf 

25. Ontario Agency for Health Promotion and Protection (Public Health Ontario). COVID-19: 
Heating, Ventilation and Air Conditioning (HVAC) Systems in Buildings. Toronto, ON: Queens 
Printer for Ontario; 2020. Available from: https://www.publichealthontario.ca/-
/media/documents/ncov/ipac/2020/09/covid-19-hvac-systems-in-buildings.pdf?la=en 

26. Ham S. Prevention of exposure and dispersion of COVID-19 using air purifiers: challenges and 
concerns. Epidemiol Health. 2020 Apr 17. Available from: 
https://doi.org/10.4178/epih.e2020027 

27. Kang SY, Seigel J, Novoselac A. Effective positioning of portable air cleaning devices in multizone 
residential buildings. Indoor Air 2008. Available from: 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.595.8558&rep=rep1&type=pdf 

 

https://www.csagroup.org/article/research/workplaces-and-covid-19-occupational-health-and-safety-considerations-for-reopening-and-operating-during-the-pandemic/
https://www.csagroup.org/article/research/workplaces-and-covid-19-occupational-health-and-safety-considerations-for-reopening-and-operating-during-the-pandemic/
https://www.csagroup.org/article/research/workplaces-and-covid-19-occupational-health-and-safety-considerations-for-reopening-and-operating-during-the-pandemic/
https://www.epa.gov/sites/production/files/2019-09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-_ashrae_journal_sept-2019._web_version.pdf
https://www.epa.gov/sites/production/files/2019-09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-_ashrae_journal_sept-2019._web_version.pdf
https://www.epa.gov/sites/production/files/2019-09/documents/harriman_stephens_brennan_-_new_guidance_for_residential_air_cleaners_-_ashrae_journal_sept-2019._web_version.pdf
https://www.publichealthontario.ca/-/media/documents/ncov/ipac/2020/09/covid-19-hvac-systems-in-buildings.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/ncov/ipac/2020/09/covid-19-hvac-systems-in-buildings.pdf?la=en
https://doi.org/10.4178/epih.e2020027
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.595.8558&rep=rep1&type=pdf


 
 

 

Citation 
Ontario Agency for Health Protection and Promotion (Public Health Ontario). Portable air purifier and 
transmission of COVID-19. Toronto, ON: Queen’s Printer for Ontario; 2020. 

©Queen’s Printer for Ontario, 2020 

Disclaimer 
This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical 
advice to Ontario’s government, public health organizations and health care providers. PHO’s work is 
guided by the current best available evidence at the time of publication. 

The application and use of this document is the responsibility of the user. PHO assumes no liability 
resulting from any such application or use. 

This document may be reproduced without permission for non-commercial purposes only and provided 
that appropriate credit is given to PHO. No changes and/or modifications may be made to this document 
without express written permission from PHO. 

Public Health Ontario  
Public Health Ontario is an agency of the Government of Ontario dedicated to protecting and promoting 
the health of all Ontarians and reducing inequities in health. Public Health Ontario links public health 
practitioners, front-line health workers and researchers to the best scientific intelligence and knowledge 
from around the world. Public Health Ontario’s work also includes surveillance, epidemiology, research, 
professional development and knowledge services.  

For more information about PHO, visit: publichealthontario.ca.  

 

  

 

http://www.publichealthontario.ca/

