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Healthcare-associated infections (HAIs) are infections that patients get while receiving treatment 
for medical or surgical conditions. Many HAIs are preventable.1
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Some infectious diseases that 
start in the community such 
as severe acute respiratory 
syndrome (SARS), Middle East 
Respiratory Syndrome (MERS) 
and COVID-19, the cause of 
the current pandemic, may also 
spread in healthcare facilities.2
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The invisible 
guardian.Where do they happen?

HAIs occur in all types of care settings, including acute care hospitals, ambulatory 
surgical centres, dialysis facilities, outpatient care facilities (e.g., physicians’ offices 
and healthcare clinics), and long-term care facilities (e.g., nursing homes and 
rehabilitation facilities).1

According to the Canadian Nosocomial Infection Surveillance Program (CNISP), one 
in 217 patients acquired an infection while in hospital in 2017. While some HAIs were 
reduced over time, such as Clostridium difficile infections which were reduced by 
25% from 2013 to 2017, other HAIs such as vancomycin-resistant enterococci (VRE) 
infections increased by 25%.3 Device-associated infections, such as ventilator-associated 
pneumonia, catheter-associated urinary tract infections (CAUTIs), surgical site infections 
(SSIs) associated with a prosthetic implant and central line–associated bloodstream 
infection (CLABSIs), accounted for 35.6% of all health care-associated infections in 2017.4

Common types of HAIs.
Common types of HAIs include:2

• Central line-associated bloodstream infections (CLABSI)

• Catheter-associated urinary tract infections (CAUTI) 

• Surgical site infections (SSI) 

• Clostridium difficile infections

• Methicillin-resistant staphylococcus aureus
(MRSA) infections

• Vancomycin-resistant enterococci (VRE) infections

• Carbapenem-resistant Gram-negative bacterial infections 

The burden of HAIs.
HAIs constitute a significant burden to society, as they cause 
significant morbidity and mortality in hospitalized patients. 
More than 200,000 patients are infected every year while 
receiving healthcare in Canada and estimates suggest that 
HAIs are linked to between 8,500 and 12,000 deaths per year, 
making these infections the fourth leading cause of death for 
Canadians (behind cancer, heart disease, and stroke).5

Treatment costs for HAIs are high as the cost of containment 
and control of these outbreaks can really add up.6 Additionally, 
after discharge, patients with HAIs have significantly higher 
personal medical costs than uninfected patients. They require 
more visits from community nurses, greater reliance on hospital 
outpatient and emergency services, and more visits to their 
family doctor.2

Prevention is critical.
Environmental cleaning and disinfection is a critical strategy 
for HAI prevention. According to the Provincial Infectious 
Disease Advisory Committee (PIDAC), environmental 
cleaning in the healthcare setting must be performed on 
a routine and consistent basis to provide for a safe and 
sanitary environment.7

Cleaning and disinfecting products must be approved by 
environmental services, infection prevention and control and 
occupational health and safety.7 Disinfectants must have Health 
Canada approval and should be compatible with surfaces, 
finishes, furnishings, items and equipment to be cleaned and 
disinfected.7 Additionally, they must be used according to the 
manufacturer’s recommendations and be effective against the 
microorganisms encountered in the healthcare setting.7

Make CloroxPro™ part of the process.
CloroxPro™ offers multiple Health Canada–registered 
disinfectants based on three categories of active disinfectant 
ingredients – quaternary ammonium compounds (or “quats”), 
chlorine releasing compounds (such as bleach), and peroxygen 
compounds (such as hydrogen peroxide), to help meet your 
healthcare facility’s unique needs.

Learn more, or request a product demo 
at CloroxPro.ca | healthcare@clorox.com

Researchers estimated that about 70% 
of some types of HAIs could reasonably 
be prevented if infection prevention and 
control strategies are followed.8
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EDITORIAL

Keeping up with YOUR  
Scientific Journals and YOUR Challenges
Barbara Catt, IPAC Canada President

In the summer edition of the Canadian Journal of Infection 
Control, Victoria Williams and Devon Metcalf referenced the 
Wellcome Trust and the impact of publications during the  
COVID-19 pandemic. As a segue into their article, and with the 
arrival of a new infection such as COVID-19, it has left many  
of us Infection Prevention and Control (IPAC) professionals  
trying to keep up with the latest evidence as we struggle to be 
grounded in the science at the same time due to the volumes 
of research to review. In a statement by the Wellcome Trust 
in January 2020, they expressed the necessity for making any 
information available that might have value in combatting a crisis, 
including research findings and data relevant to the COVID-19 
pandemic. In the context of a public emergency of international 
concern, this data is important as it informs the public health 
response and helps to save lives. We need to see the evidence 
and findings quickly in order to assist with important decisions, 
guidance, and recommendations. 

Similarly, the World Health Organization (WHO) has 
developed a comprehensive database for scientific findings  
and knowledge on COVID-19. This WHO COVID-19 database 
is updated weekly and includes searches of bibliographic 
databases, hand searching, and the addition of other expert-
referred scientific articles. As well, the WHO database represents 

https://doi.org/10.36584/CJIC.2020.010

a comprehensive multilingual source of current literature on the 
COVID-19 topic. For more information on this, please access: https://
www.who.int/emergencies/diseases/novel-coronavirus-2019/global-
research-on-novel-coronavirus-2019-ncov. 

Many IPAC Professionals will use their ministry guidance 
documents to assist in some of the IPAC decisions within their 
provinces and territories. However, some of those documents are 
not always clear and can be interpreted differently. In these cases, it 
is important to review the literature. But it is also good to note that 
there may not be a publication to support practice, and therefore 
you may need to rely on experiences. This may be experiences from 
our colleagues who have had first-hand involvement with some of 
those questionable practices. Some of you may or may not recall 
the reprocessing of N95 respirators in March 2020 when demands 
left very little supply. This is an example of stepping outside of the 
comfort zone for IPAC professionals and recognizing that reprocessing 
of N95 respirators needed to be done at that time. 

It is clear that we need to network with our IPAC colleagues such 
as the local IPAC chapters. I am hoping that during this time, IPAC 
professionals will draw from one another and share their experiences 
of what worked well and even those experiences that did not go so 
well. We are in this together and as a team, the IPAC Canada Team, 
we will get through this! Stay safe and well. 
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Practice Recommendations  
for Handling of Expressed  
Human Milk in Healthcare Facilities

PRACTICE RECOMMENDATIONS

BACKGROUND
Human milk is an important source of nutrition and 
immunological protection for an infant. It can also be a  
source of infection [1-5]. Since human milk is a body fluid, 
many aspects of handling human milk in healthcare facilities 
are guided by practices used for other body fluids, e.g., blood, 
blood transfusions [3,4,6].

INFECTION PREVENTION AND CONTROL 
RECOMMENDATIONS FOR HANDLING OF  
EXPRESSED HUMAN MILK IN HEALTHCARE FACILITIES
To minimize the risk of spreading infection in healthcare  
facilities, the principles listed below should be followed.  
Each facility should take these principles into consideration  
when making policy decisions regarding the safe handling of 
expressed human milk.

1. Collection
• Mothers should be taught the basic principles of asepsis  

(hand hygiene and “no-touch technique”) as it applies to 
collection, storage and handling of human milk [1-3,6].

• Expressed human milk should be collected and stored in 
sterile glass or plastic containers for consumption by infants in 
NICU or other critical care settings [6, 7]. For other settings, 
clean containers are acceptable [6]. 

• All containers used for expressed human milk collection 
and storage should be free of bisphenol A (BPA) [1,3,6,8] 
and made specifically for human milk storage leaving 
approximately 3 cm of space from the top, or as per the 
manufacturers’ directions for use [6].

• To determine if plastic container contains BPA,  
consider reviewing information at: http://healthycanadians.
gc.ca/environment-environnement/home-maison/
bisphenol_a-eng.php 

• The container should be labelled to include contents,  
baby’s name, mother’s name, healthcare facility identifier, 
date/time of pumping, date/time of freezing, date/time of 
thawing, and medications or supplements being taken by  
the mother [1-3,6].

2. Storage
• Freshly expressed human milk should be used within  

48 hours and stored in a dedicated commercial refrigerator 
between 2°C and 4°C, otherwise frozen in a dedicated 
commercial freezer between -17°C and -20°C [6]. It can 
be kept for up six to 12 months in a deep freezer. The 
temperature of the refrigerator and freezer is to be monitored 
according to facility policy and daily as a minimum [6]. 

• It is essential that the human milk remain chilled or  
frozen during transport. Freezer gel packs are preferable  

https://doi.org/10.36584/CJIC.2020.014

This position statement was developed by the  
IPAC Canada Paediatric and Neonatal Interest Group:
Chair/Contact: Madeleine Ashcroft/Anne Augustin
Principal Authors: Anne Augustin, Yameen AlMatawah,  
Clare Barry, Melanee Eng-Chong, Connie Gittens, Eva Hatzis,  
Crystelle Ong, Laurie Streitenberger, and Cara Sudoma

Publication Date
Original: October 2006 
Revised: 2013, 2015, 2020 in collaboration with Standards and Guidelines Committee

Disclaimer: This document was developed by IPAC Canada based on best available evidence at the time of publication to provide 
advice to Infection Prevention and Control Professionals. The application and use of this document are the responsibility of the user. 
IPAC Canada assumes no liability resulting from any such application or use.
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to ice as freezer gel packs have a lower freezing 
temperature; ice is warmer than frozen milk and may thaw 
the frozen milk [6,9].

• Frozen human milk should be thawed in the refrigerator or 
a waterless, temperature-controlled human milk warmer 
following the manufacturer’s guidelines. Thawed human 
milk, maintained in the refrigerator, is to be used within  
24 hours of thawing in the refrigerator (i.e., from the time 
it is completely thawed, not from the time when it comes 
out of the freezer) [6,9]. Frozen human milk should not be 
thawed in a microwave oven, or in boiling water [6].

• If unexpected thawing occurs, fully thawed milk that  
has maintained a temperature of 4°C or below may  
be used within 24 hours of thawing, otherwise it must  
be discarded [6].

• Unrefrigerated fresh human milk should be used within 
four hours or discarded [6]. 

• Previously thawed human milk should not be left at room 
temperature for more than four hours because of the 
reduced ability to inhibit bacterial growth [6].

• Expressed human milk that has been fortified should be 
refrigerated and used within 24 hours of preparation or 
thawing, whichever is sooner [6,9].

• Each mother should be assigned a dedicated, labelled 
freezer container for her baby’s milk. The dedicated 
container should be cleaned, at minimum, when visibly 
dirty and between mothers. 

3. Preparation
• Handle all additives used for fortifying human milk using 

aseptic technique [9-11].
• Dedicated centralized space for human milk and formula 

preparation is required. This ensures safe, accurate, and 
consistent preparation technique. The space is to be within 
the unit or other location physically separate from direct 
patient care and used only for the purpose of preparing 
human milk and formula by aseptic technique [6]. Design is 
to follow the CSA Z8000 – 18. 

• The preparation area should consist of stainless steel or 
other non-porous work surfaces. All equipment for mixing 
and measuring should be made of stainless steel or BPA-free 
plastic to allow for proper cleaning and sanitizing. 

• If human breast milk and formula preparation room 
exclusively uses single-use devices or disposable  
bottles and supplies, a commercial dishwasher is  
not mandatory [6].

• If using reusable utensils and supplies, a commercial-grade 
dishwasher capable of reaching a temperature of 82°C  
is preferred [6].

• Use of a facility’s food service dishwasher is not 
recommended. If it is necessary to use the food service 
dishwasher, practices are required to prevent cross-
contamination and ensure sanitization
o Equipment may be hand-washed and autoclaved  

or sanitized using a three-compartment sink (wash,  
rinse, chemically sanitize) process as an alternative to  
a commercial dishwasher [6].

 
4. Providing Feed
• Warming of human milk and formula feeds promotes 

accelerated bacterial growth. If feedings are warmed, the 
process should take less than 15 minutes and the feedings 
should not be warmed to greater than 40°C [6].
o Multi-bottle water baths are discouraged, however, if they 

are used, care should be taken to protect the bottles from 
direct contact with the water to avoid contamination [6].

o Never warm in a microwave oven [6].
o Do not warm in the infant’s bed (e.g., isolette,  

over-bed warmer) 
• The maximum hang time for continuous feedings is four  

hours. The administration set should be changed every  
four hours [6,9]. 

• When administering expressed human milk, principles of 
Routine Practices should be followed [12,13].

• At a minimum, a double check mechanism should be used at 
the time of administration to avoid errors in administration. 
In facilities with large numbers of mothers who express milk, 
consideration should be given to automated systems such as 
bar coding to avoid errors in administration [6].

• A comprehensive written policy, including disclosure  
and course of action should be available in the event of  
errors involving human milk (e.g., an infant consumes 
expressed human milk that is not from their mother). Viral 
testing of “donor” and “recipient” mothers should occur  
as well as administration of post-exposure prophylaxis, if 
indicated [1,3,9].

5. Environmental Cleaning
Feed Preparation Area 
• Milk preparation areas may become contaminated and must 

be cleaned daily and between the preparations of milk from 
different mothers [12]. 

• Refrigerators and freezers used for breast milk should have a 
regular cleaning schedule and must not be used for storing 
other items such as food, specimens or medications [12]. 

• Hospital cleaning and disinfecting products used in 
the healthcare setting must be approved by IPAC and 
Occupational Health and Safety [12]. The hospital disinfectants 
must have a Drug Identification Number (DIN) from Health 
Canada [14]. 

• Phenolics should not be used in nurseries or the NICU because 
absorption through the skin can cause hyperbilirubinemia [12].

• Cleaning and disinfecting agents may be combined into a 
single product, thus saving a step in the process. Cleaning and 
disinfecting protocols should allow for the full contact time 
specified for the product used [12].

• Products that leave no toxic residues should be selected for 
cleaning and disinfecting newborn areas and equipment [12].
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Breast Kits
• Breast pump kits are considered single-patient use  

(i.e., used by one mother for her specific infant[s]. Each 
healthcare facility must provide education and training on how 
to clean, sanitize/disinfect, dry (air dry away from a water source) 
and store the kits safely between each use of the breast pump kit 
by the same mother. Alternatively, disposable/single-use breast 
pump kits are acceptable [6,15].

• Breast pump tubing and membrane filters can be difficult to 
clean adequately, depending on the make of pump and facility 
reprocessing expertise. They should be discarded if they come 
into contact with human milk, or if there are issues related to 
their physical integrity. 

• The breast pump should be cleaned with a low-level disinfectant 
after each use [12]. 

• Breast pump kits cannot be used by multiple mothers  
unless reprocessing (cleaning, disinfection/sterilization)  
can be validated according to the manufacturer’s instructions 
[13,15,16].

6. Donor Milk
Donor human milk from Canadian milk banks is only available 
by prescription and according to a specified need. These milk 
banks abide by strict operating procedures (i.e., Human Milk 
Banking Association of North America Guidelines), which include 
donor screening, medical supervision, bacteriological testing, 
pasteurization, storage, and distribution. Before their infant receives 
donor human milk, parents are to be informed of the benefits 
and the potential risks. A written informed consent from parents/
guardians must always be obtained before the administration of 
human donor milk [9,12].

Health Canada strongly recommends against the sharing and 
consumption of unprocessed donor human [17,18].

7.  Auditing
Feed collection, storage, preparation, and provision processes are 
to be routinely audited; the audit results evaluated, and required 
corrective actions taken to improve practice [6].

Frequent audits of cleaning practice should be included as part 
of the organization’s responsibility for maintaining a clean feed 
preparation environment [14].

GLOSSARY
Single-Patient Use: A term given to medical equipment/devices that 
may be used on a single client/patient and may be reused on the 
same client/patient, but may not be used on other clients/patients.

Single use/Disposable: A term given to medical equipment/devices 
designated by the manufacturer for single use only.  
Single-use equipment/devices must not be reprocessed.

As per the Canadian Standard Association (CSA): 
“SHALL” is used to express a requirement, i.e., a provision that 
the user is obliged to satisfy in order to comply with the standard; 

“SHOULD” is used to express a recommendation or that which is 
advised but not required; and “MAY” is used to express an option 
or that which is permissible within the limits of the standard, an 
advisory or optional statement.
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INTRODUCTION
Healthcare-associated infections (HCAIs) caused by 
methicillin-resistant Staphylococcus aureus (MRSA) and 
Clostridioides difficile (C.difficile) directly contributed to 9,000 
deaths in the National Health Service (NHS) in 2007 [1]. In 
Canada, more recent data from 2013 shows that HCAIs were 
responsible for 8,000 deaths in 2013 [2]. More than 50% of 
HCAIs are considered to be preventable [3]. Hence, as every 
healthcare system has finite resources, it is vital to understand 

The financial impact of improved hand hygiene  
on healthcare-associated infections in the UK

ABSTRACT
Background: Though high hand hygiene (HH) levels significantly reduce the risk of healthcare-associated infections (HCAIs), 
the current cost of HCAIs and the impact of optimal HH practices on HCAIs are poorly defined. The last NHS England financial 
assessment was in 2009.

Methods: The number of HCAIs per bed per year for NHS England were calculated and average costs were attributed using data 
from three sources; National Audit Office report, a commercially available calculator, and a financial analysis by a specialist paediatric 
hospital in England. Improved HH compliance for NHS England was based on a sustained rise in compliance rates from 50 to 80% 
combined with an HCAI reduction of at least 20%. The cost savings based on such improvements were then calculated.

Results: In 2020, it is estimated that the number of HCAIs per bed per year ranges from 3.0 to 9.3, with a midpoint of 5.1. The 
direct costs of HCAI to NHS England were found to lie between £1.6 and £5 billion. Based on a 20% reduction in HCAI rates, this 
could lead to cost savings of between £322 million and £1 billion per year. 

Conclusion: Current direct costs of HCAIs consume approximately 1.3% to 4.1% of NHS England’s annual budget. Improving HH 
compliance among healthcare workers can lead to significant cost savings. There appears to be a strong financial argument for 
investment into innovative HH compliance technologies that have been historically perceived as too expensive.

KEYWORDS
Healthcare-associated infections; hand hygiene; financial analysis

the financial implications of HCAIs in order to adequately 
allocate resources for prevention and intervention. Investment in 
combating HCAIs means that resources will be redirected away 
from other competing healthcare needs. It is therefore essential 
that economic arguments are clearly put forward. 

A financial review of HCAIs in NHS England has not been 
published since 2009 [4]. The last national HCAI prevalence 
study in 2011 for NHS England found a prevalence of 6.4%, 
comparable to an earlier figure of 8.2% in 2006 [5]. It is 
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therefore likely that the prevalence of HCAIs was within this 
range when the National Audit Office (NAO) report was 
published in 2009. It is, however, reasonable to assume that 
HCAI costs have risen. In 2009, these costs were found to be  
over £1 billion a year for NHS England [4]. For comparison, 
a similar US review in the same year suggested HCAI costs of 
between $28 billion and $45 billion per year [6].

Though good HH compliance is one of the most influential 
factors in preventing HCAIs, its quantitative contribution to 
HCAI reduction has been poorly described [7]. HH compliance 
in the healthcare environment is an ongoing challenge for 
Infection Prevention and Control (IPC) teams, with monitoring 
of staff compliance being time consuming, labour intensive and 
methodologically flawed [8]. Innovative technologies to improve 
HH compliance could be the key to prevent at least some 
HCAIs. However, without a clear understanding of the costs of 
HCAIs, it is impossible to make an economic argument to invest 
in such technologies. We, therefore, present an analysis of the 
current financial impact of HCAIs in NHS England and assess 
the financial significance of sustained improved hand hygiene 
compliance rates on HCAI reduction.

METHODS
HCAIs per bed per year
The number of acute non-specialist and specialist trusts in 
NHS England were identified from data held by the NHS 
Confederation [9]. The current number of general acute hospital 
beds in NHS England was obtained from the latest report by the 
Kings Fund [10]. The average number of general acute hospital 
beds per trust was then determined. 

The average annual number of HCAIs per hospital bed per 
year was determined from a number of sources; the NAO 
report from 2009 [4], a commercially available calculator 
‘Surewash’ [11], and NHS Digital data from 2018-2019 [12]. 
Data was retrieved from the commercially available calculator 
in 2018 prior to being archived on the provider’s website. Using 
NHS digital data, HCAIs per bed per year were estimated by 
comparing Finished Admission Episodes (FAE) [12] with the most 
current HCAI prevalence reports from Europe [13], England [5] 
and Scotland [14]. FAEs are periods of inpatient care under one 
consultant in one provider [12]. 

For the purpose of this study, HCAIs were defined according 
to the protocol used by the Health Protection Agency in the most 
recent survey of inpatients in England [5]. 

The term HCAI covers a wide range of infections. The 
most well-known include those caused by MRSA, C.difficile 
and Escherichia coli. Though key data are not available for all 
HCAIs, the five with the highest impact on healthcare systems 
are considered to be surgical site infections (SSIs), central line-
associated bloodstream infections (CLABSIs), catheter-associated 
urinary tract infections (CAUTIs), ventilator-associated pneumonia 
and C.difficile infection (CDI) [3]. These types of HCAIs are the 
ones considered in this financial analysis.

The annual average number of HCAIs per bed were 
calculated both at an individual trust level and for NHS England 
as a whole. 

Financial cost of HCAIs 
The annual financial burden of HCAI costs to NHS England 
was determined by calculating and then combining three key 
variables: the average cost of an HCAI, the annual number of 
HCAIs per bed for a hospital trust and the average number of 
total hospital beds for an NHS trust.

Average cost of an HCAI was estimated from three 
independent and valid sources; the NAO report [4], a 
commercially available calculator ‘Surewash’ based on US 
HCAI data [11] and a local calculation of average HCAI  
cost, undertaken by Alder Hey Children’s NHS Foundation 
Trust finance department (AHFT), following national  
costing guidance. 

Variables considered in the NAO costings were nursing care, 
hospital overheads, medical time, investigations, consumables, 
and drugs [15]. The commercially available calculator used 
an algorithm not visible to the end user [11]. The AHFT cost 
calculation used the national Patient Level and Costing System 
(PCLIS) methodology [16]. This included an average increased 
length of hospital stay of at least seven days to determine the 
minimum average HCAI cost. NHS England has previously 
stated that inpatient stay may be extended by at least eight days 
as a result of an HCAI [17]. To illustrate individual HCAI costs, 
using a Patient Level Information and Costing System (PLICS), 
AHFT also calculated the financial cost of two specific HCAIs 
based on 2019/20 surveillance data submitted to Public Health 
England: CLABSIs due to S. aureus and CDIs. AHFT did this by 
extracting the actual costs of each individual patient from the 
trust's local PLICS database.

Average annual cost of HCAIs per trust were calculated 
by combining the average cost of an HCAI with the average 
number of HCAIs per bed per year and the average number of 
beds per trust.

Annual HCAI costs for NHS England were determined by 
combining the average cost of an HCAI with the number of 
HCAIs per bed per year and the total number of beds within 
NHS England. 

Impact of sustained HH  
compliance improvement on HCAI rates.
For the purposes of financial modelling, current HH 
compliance rates in NHS England were assumed to be 50% at 
best, if assessed by independent auditors [18]. A realistic and 
sustainable improvement goal was set at 80% HH compliance. 
This was based on a Swiss multicentre analysis published in 
2017 [19].

A recent report suggests that for every 10% improvement in 
HH compliance, this correlates with a 6% reduction in HCAI 
rates [7]. An historical review from 1995 estimated that good 
HH compliance (63 – 90%) can lead to at least a 50% reduction 
in HCAIs [20]. With all these sources considered, this financial 
model assumes that improving HH compliance from 50% to 
80% leads to at least a 20% overall reduction in rates of HCAI.

The average annual costs of HCAIs to an individual trust and 
to NHS England were used to establish cost savings when there 
is a 20% reduction in HCAI rate. 
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TABLE 1: Average direct costs for HCAI per trust and for NHS England as a whole, using a range of HCAIs per bed.  
Average cost of an HCAI is £5,300.

HCAIs per bed 
per year

HCAIs per average  
666-bed trust per year

Average annual HCAI  
cost per trust per year (£)*

Average annual HCAI cost  
for NHS England per year (£)**

3.0 1,998 10.6 million 1.6 (CA$ 2.7) billion 

5.1 3,397 18.0 million 2.7 (CA$ 4.6) billion 

9.3 6,194 32.8 million 5.0 (CA$ 8.5) billion 

RESULTS
Number of beds in an NHS England hospital
Within NHS England, there are currently 135 acute  
non-specialist trusts and 17 acute specialist trusts giving a 
total of 152 acute trusts [9]. For 2019-20, NHS England had  
101, 255 general and acute beds [10]. Bed occupancy for 
2019/20 was estimated to be 90.2%. However, the true 
level of hospital bed use was even higher than this figure as 
it regularly exceeds 95% in winter [10]. For the purposes of 
the financial analysis, the average number of beds per acute 
trust was estimated at 666 (101,255/152).

Average number of HCAIs per bed per year
The average number of HCAIs per NHS England general/
acute bed per year was estimated from a variety of sources. 
The 2009 NAO report estimated that there were at least 
300,000 HCAIs per year [4]. If it is assumed that in 2020 
the HCAI number remains unchanged, the average annual 
number of HCAIs per trust would be 1,974 (300,000/152). 
In 2009, the figure for total general and acute beds in 
NHS England was 122,538, which would indicate that 
the number of annual HCAIs per bed in 2009 was 2.4 
(300,000/122,538). If it is assumed that the overall number 
of HCAIs per year has not altered significantly since the 
NAO report, this figure would rise to 3.0 (300,000/101,255) 
in 2020. 

Based on a hospital with 666 beds, the commercially 
available calculator [11] estimated 3,386 HCAIs per year. 
This gives an annual per bed HCAI rate of 5.1 (3,386/666).

For 2018/19, NHS Digital identified 17.1 million FAEs [12]. 
HCAI prevalence rates from Europe [13] and England [5] in 2011, 
and Scotland in 2016 [14] were 5.7%, 6.4% and 4.5% respectively. 
Assuming the current HCAI prevalence in NHS England is an 
average of these rates (5.5%), the number of HCAIs per year was 
estimated to be 940,500 (5.5% of 17.1m) for NHS England. This 
equates to 9.3 HCAIs per bed per year (940,500/101,255). 

The average number of HCAIs per bed per year in NHS 
England may be in the range of 3.0 to 9.3. 

Financial cost of HCAIs 
Using the NAO report, the cost of each HCAI was approximately 
£3,333 (£1billion/300,000) at that time [4]. Assuming an average 
annual inflation rate of 2% between 2009 and 2020, this figure 
would rise to £4,125 per HCAI.

The commercially available calculator produced a cost of  
US$ 25 million for 3,386 HCAIs (US$ 7,383 per HCAI or £5,687 
per HCAI) [11].

AHFT average costs were similar at £5,300 per HCAI. 
The average HCAI costs for CLABSIs and CDI at AH were 
approximately £27,000 and £8,600 respectively. For the purposes 
of the economic calculation £5,300 was chosen as the average 
cost of an HCAI due to being a mid-scale figure. The average 
direct costs for HCAI per trust and for NHS England are shown  
in Table 1. 

Impact of improved HH compliance on HCAI costs per bed
Assuming that HH compliance is improved from 50% to 80%, 
HCAI rates would see a 20% reduction. Table 2 shows the average 

*Number of beds in an average trust is 666. 
**Number of beds in NHS England in 2020 is 101,255.

TABLE 2: Average cost saving per trust and for NHS England when hand hygiene compliance is 80%, leading to a 20% 
reduction in HCAI. Table provides estimates using a range of HCAIs per bed. Average cost of an HCAI is £5,300.

HCAIs per bed  
per year with 50% 
HH compliance

HCAIs per bed  
per year with 80% 
HH compliance

Difference in 
HCAIs per bed 
per year from 
50 to 80% HH 
compliance

Average annual 
cost saving per 
trust per year (£)*

Average annual cost saving  
for NHS England per year (£)**

3.0 2.4 0.6 2.1 million 322 (CA$ 564) million

5.1 4.1 1 3.5 million 537 (CA$ 912) million

9.3 7.4 1.9 6.7 million 1.0 (CA$ 1.7) billion

*Number of beds in an average trust is 666.
**Number of beds in NHS England in 2020 is 101,255.
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annual cost saving for a trust and for NHS England as a whole 
with improved HH compliance. 

DISCUSSION
Our analysis found that the total annual cost of HCAI to NHS 
England in 2020 is likely between £1.6 billion and £5 billion. 
Total NHS England commissioning budget for 2019/20 was  
£121 billion, thus the cost of HCAI represents roughly 1.3% to 
4.1% of the total budget [21]. For context and comparison, the 
total budget allocated to General Practice in the same period 
was £8.8 billion (7.2% of total budget) [21]. 

The costs we identified are deliberately prudent and are 
likely an underestimate of the real costs to NHS England. For 
example, the number of HCAIs (300,000 annually) was originally 
reported in 2000, which, at the time, was highlighted to be 
conservative [22]. Graves et al. reported that HCAI costs have a 
tendency to be overestimated, which can be problematic when 
cost savings are not realized following implementation of IPC 
interventions [23]. It is therefore better to underestimate costs, 
rather than overestimate, so resources are not unintentionally 
directed away from other areas within the health economy. 

Our analysis provides a proposal for the current financial 
burden of HCAIs in NHS England. With relevant financial costs 
for 2020, a strategy for reducing this burden must be explored. 
The first step is to break down which HCAIs contribute most to 
this cost. A study by Zimlichman et al demonstrated that surgical 
site infections (SSIs) contribute most (33.7%) to the overall 
frequency and cost of HCAIs, although these types of infections 
are not well tracked due to their diversity, use of day surgery, 
early discharge of patients, combined with lack of coordinated 
follow up [3]. However, from an HCAI cost-per-case basis, 
CLABSIs are the most costly HCAIs. Our analysis confirms this. 
The average CLABSI costs £27,000, which is five times higher 
than the average HCAI cost used in this analysis. CLABSIs due 
to S.aureus and CDIs are arguably the most well tracked as they 
are included in the Public Health England mandatory reporting 
scheme for acute trusts. Currently these avoidable costs are 
simply incorporated into trusts’ ongoing revenue costs. Using  
our proposed financial model, healthcare organizations can 
attribute costs to their HCAI data, allowing clearer sight of 
this significant financial burden. In the UK, PLICS has recently 
replaced reference costs as the official NHS cost collection 
methodology. The PLICS portal gives hospital trusts the ability 
to analyze and compare their own costs against those of all 
healthcare providers [16].

Though there are many factors that may reduce HCAIs, 
effective HH is considered the most important way to prevent 
pathogen transmission in healthcare settings. However, 
maintaining high levels of HH compliance remains challenging 
and is often difficult to measure.

Our financial model of sustained HH compliance linked to 
HCAI reduction was based on a prolonged rise in compliance 
rates from 50% to 80% associated with a HCAI reduction rate 
of at least 20%. Though demanding, we believe that such 
targets are achievable. Using a multimodal strategy to improve 
and sustain HH compliance, Staines et al. were able to achieve 

an improvement from 61.9% to 88.3% over 18 months 
across five participating hospitals, which was sustained at 
88.9% 12 months after the intervention concluded [19]. 
Furthermore, Sickbert-Bennett et al. have demonstrated that 
an improvement in HH compliance from a high baseline level 
(>80%) to an even higher level (>95%) can lead to further 
hospital-wide decreases in HCAIs [7].

Innovative HH monitoring technologies have been 
developed to improve surveillance of HH compliance with a 
goal to reduce HCAI rates. A reduction in HCAIs, specifically 
CDI [24], CAUTI and CLABSI [25] and MRSA infection [26], 
has been reported with the introduction of an automated 
HH monitoring system (AHHMS) when combined with an 
organization’s existing HH campaign strategy. However, 
simply introducing an AHHMS is not a panacea for hand 
hygiene improvement. Nevertheless, they do provide 
robust data, which can be used to drive improvements 
in patient safety if coupled with effective interventions to 
affect behaviour change. Such a multimodal strategy should 
include complementary activities such as goal setting, reward 
incentives and accountability [27].

A targeted MRSA focused HH campaign demonstrated  
cost savings of $1.2 million and $2.5 million Canadian 
(£699,000 – £1.45million) annually at the hospital level [28]. 
Developing this further, our analysis showed that when there  
is a 20% reduction of all types of HCAIs, this can lead to 
savings in the region of £2.1 million to £6.7 million for  
each hospital trust. Though HH monitoring systems are 
perceived as costly, there does appear to be a strong financial 
argument for their implementation. Our commercial review  
of such systems shows that prices range from $460 – 650 
(£365 – 527) per bed per year [29], or £243,000 to £351,000 
per 666 bed trust. Providing their ability to sustain a reduction 
in HCAIs is well evidenced it makes economic sense to invest 
in such technologies. 

Our study has some limitations. Concerns have been 
raised about the validity of previously applied methods used 
to determine the cost of an HCAI [23]. Our financial model 
has therefore been deliberately cautious, potentially causing 
our cost estimates to be overly conservative. Similarly, though 
the World Health Organisation estimates that HH could 
reduce HCAIs by between 30 to 70% [30], our model has 
been set at the very low end of the range. This may result in 
an underestimate of the cost savings involved. National HCAI 
prevalence studies occur infrequently. The current HCAI 
prevalence within NHS England is not known, though we 
have tried to address this point by pooling the results of three 
relevant prevalence reports. There is not a comprehensive 
national HCAI surveillance programme in NHS England 
to capture the prevalence and costs of all five key HCAIs 
considered in this study. In the US, SSIs and CDI have been 
estimated to be the most frequent HCAIs nationwide, with 
SSIs contributing most to overall costs (33.7% of the total) [3]. 
Though few studies have examined the total economic burden 
of SSIs, one from the UK estimated the mean additional cost 
attributable to SSIs at £5,239 [31]. Our economic calculation 
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of an average HCAI cost at £5,300 may again suggest that our 
financial estimate may be conservative.

In summary, our analysis provides an up-to-date financial 
model for healthcare organizations to estimate the local 
financial burden from HCAIs. The quality of published 
economic evaluations on HCAI interventions is, at best, 
moderate [28]. Ongoing research is therefore needed to assist 
IPC teams in making evidence-based decisions on which HCAI 
prevention strategies to invest in.
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OUTBREAK INVESTIGATION

Case Report – Possible Manufacturing  
Workplace Transmission of COVID-19

TRANSMISSION
In Canada, there have been media reports of suspected 
workplace transmission of COVID-19 in meat-processing 
plants and in primary agricultural production facilities [1-4]. 
This report describes a rapid field epidemiological investigation 
of a COVID-19 cluster in an industrial manufacturing 
workforce and illustrates the difficulties of distinguishing 
possible occupational from community transmission.

In response to general concern over COVID-19, a 
manufacturer of upholstered products with 85 employees 
in southern Ontario ceased production and temporarily 
furloughed employees in mid-April 2020. This coincided 
with the implementation of emergency measures by the 
Government of Ontario for infection prevention and control, 
including the closure of non-essential business operations, 
schools, restaurants and most recreational facilities, and 
restrictions on sizes of social gatherings. With relaxation of 
certain emergency measures in mid-May, the employees  
were called back to the workplace to resume production, 
subject to certain work practice modifications described 
hereafter. Approximately 25% of the employees returned 
initially, with three subsequent return waves between  
mid- and late May. While not mandated by law at the time, 
upon return to the workplace, the employer required all 
employees to wear either KN95 respirators, or pleated 
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ABSTRACT
A COVID-19 cluster was identified in an industrial manufacturing workforce soon after being recalled to the workplace following a 
furlough period. All cases in the cluster (21/85) were male, worked on one side of the plant, and took breaks and lunch together. All 
non-cases worked on the opposite side of the plant and similarly took breaks and lunch together. Review of the timing of return from 
furlough determined that workplace transmission was possible. However, a high percentage of the cases lived in apartment settings 
where high neighbourhood incidence rates were observed, whereas that was not the case for non-cases. The investigation illustrates 
the difficulties of distinguishing potential occupational from community transmission.
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disposable medical procedure masks (technical filtration 
specifications for the procedure masks were not described by 
the mask manufacturer).

The company’s one-storey 200,000 square foot production 
area has an open shop floor with high ceilings and mechanical 
ventilation. Prior to and following the furlough, all but a few 
employees worked all day at dedicated workstations separated 
from one another by at least 2 metres with most more distant. 
From the time of re-opening in mid-May, employees wore 
their masks or respirators for their entire shifts (single-day shift), 
except for morning and afternoon break periods and the lunch 
period, and the company implemented a range of surface 
contact disinfection and hand hygiene measures. 

To facilitate distancing in the lunchroom, the workforce  
was divided into two groups to take time-staggered breaks  
(15 minutes in morning and again in the afternoon) and 
lunch (30 minutes midday). One group consisted of workers 
stationed on one side of the plant (“side A”, where the initial 
stages of product manufacturing occurred) with the second 
group stationed at the other side (“side B”, where final stages 
of manufacturing, packaging and shipping occurred). Chairs 
at lunchroom tables were organized to maximize distance 
(at least 2 metres) between occupants and use of lunchroom 
appliances had been prohibited. There were no other changes 
to work operations or employee schedules. An air-balancing 
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report for the building indicated that the mechanical ventilation 
rate for the lunchroom was 2.5 cfm/sf total supply, 0.65 cfm/
sf outside air supply, which at the staggered occupancy levels 
provided outside air at a rate of at least 20 cfm/person, well 
above the ASHRAE 62.1 recommended minimum of 5.12 cfm/
person [5]. 

On June 1, an employee with flu-like symptoms called  
the company to advise that he would be absent from work.  
He presented to the local public health unit and tested positive 
for SARS CoV-2 by nasal swab with polymerase chain reaction 
analysis. All employees voluntarily submitted to screening 
soon after, resulting in identification of 21 positive cases. All 
cases were male between the ages of 25 and 68 (mean 48, 
SD 12). Only two of those positive cases were known to be 
symptomatic (one being the employee calling in on June 1), and 
one reportedly required hospitalization. Sixty-two percent of the 
negative cases were male (all cases mean age 48, SD 12). 

Spatial mapping of the work locations of positive cases 
determined that all were from side B of the plant (side B  
attack rate ≈ approximately 50%, and overall workforce attack 
rate = 25%). With minor exceptions, the only times that workers 
on sides A or B did not wear a mask or respirator was when 
using the lunchroom or the washrooms, which coincided with 
their scheduled cohorted breaks. Review of the May recall dates 
determined that three cases were identified three and four days 
after their return to work. Based upon a reported median, the 
COVID-19 incubation period of five days suggests those three 
cases likely were infected prior to their return to work [6]. The 
remaining cases returned from furlough for five to 16 calendar 
days prior to SARS CoV-2 screening, providing opportunity for 
three working days of exposure to two of the three individuals 
considered to be probable community cases. Given the five-day 
median and 11.5-day, 97% upper limit incubation period for 
cases developing symptoms, it is possible that 18 of the 21 cases 
were a result of workplace transmission [6]. However, given that 
SARS CoV-2 virus shedding can persist for several weeks, it is 
possible the initial infection dates for all cases occurred during 
their furlough period [7]. The latter hypothesis was supported 
by a review of workforce home addresses which revealed that 
employees living in apartment units were over-represented 
among cases (odds ratio 2.4, CI 0.9 – 6.5, p = 0.09), and 11 of 
the cases lived in neighbourhoods having community case rates 
two to three times the overall average for their city.

If, as growing evidence and consensus opinion indicates, 
community transmission occurs primarily via inhalation of 
virus-laden respiratory aerosols in close proximity to an 
infected individual, the apparent sole opportunity for that to 
have occurred at this workplace was during break and lunch 
periods when the cohorted personnel were in close prolonged 
proximity to one another without use of respiratory protection. 
Given the established interpersonal distancing practices, and 
the improbability that all the SARS CoV-2 positive employees 
were in physical (i.e. touch) contact with one-another or 
common fomites, transmission via exposure to respiratory 
aerosols appears to be the most likely scenario in the instant 
case [8]. Introduction to the workplace by three community 
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cases from side B of the plant with subsequent infection of 
several co-workers during breaks and lunch periods represents 
a plausible occupational transmission scenario. 

However, the case over-representation among apartment 
dwellers and the elevated attack rates for neighbourhoods of 
half the cases points to community transmission and detection 
as a result of workplace-initiated testing as an equally plausible 
scenario. Outside of health, long-term care and workplace 
outbreak settings, it is not common for an entire workforce to 
be screened, and there are no other published reports to date 
describing the results of workforce-wide SARS CoV-2 screening 
other than in care settings. The 25% attack rate identified by 
workforce screening at the subject workplace may or may not 
be unusual, given the absence of comparators, and findings 
from serological surveys in major urban centres showing 
demographic subgroup prevalence rates as high as 30% [9,10].

As of June 9, 2020, approximately 2.5% of all swab PCR 
test results reported by Public Health Ontario were positive 
[11]. The attack rate revealed by workforce-wide testing 
in this case adds to the growing body of evidence that the 
prevalence of asymptomatic infection among working age 
persons may be considerably higher than suggested by data 
from swab PCR screening of selected target groups. From an 
occupational health perspective, the case may indicate that 
even with generally good workplace infection prevention and 
control measures and high rates of dilution ventilation, brief 
opportunities for close proximity and prolonged interpersonal 
contact may permit interpersonal exchange of respiratory 
aerosols to an extent sufficient to induce asymptomatic or mild 
infection by SARS CoV-2. 
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LETTER TO THE EDITOR

Distributing sound, evidence-based healthcare guidance can be 
an uphill battle in a world of media misinformation and hearsay, 
especially during the current SARS-CoV-2 pandemic, which 
has pushed the field of infection prevention and control (IPAC) 
into the spotlight like never before. Faced with the quantity 
and quality of information – true and false – speeding through 
healthcare workers, patients and the public, infection control 
practitioners have scrambled to create, adapt and communicate 
policies, procedures and protocols to help tackle the new virus. 

Never has the need for an adaptive and collaborative 
approach to communication been more pressing. To offset the 
risk of disjointed memo trails, outdated webpages and unread 
emails, the Infection Prevention and Control and Strategy 
Management and Communications (SMC) teams at Kingston 
Health Sciences Centre (KHSC) worked together to develop and 
implement a profile-boosting campaign for IPAC that would help 
ensure infection control content reached the right audiences 
through the right channels at the right time. 

A research and teaching hospital focused on complex, acute 
and specialty care, KHSC spreads across two hospital sites 
(inpatient and ambulatory) and is the workplace of more than 
5,000 employees, 600-plus physicians, and 1,000-plus learners. 
Given the scope of disciplines, practice and practitioners, 
the IPAC/SMC communications campaign concentrated on 
recalibrating the internal IPAC brand and communication tools 
to focus attention on the highly professional, expert IPAC team.

Towards that end, a special IPAC wordmark and IPAC 
Alert memo template were created to brand internal IPAC 
communications, and a photo gallery of staff and services was 
launched to familiarize KHSC staff with IPAC faces and roles. 
On the hospital intranet, the IPAC site was repositioned at the 
top of the clinical resources listing, a COVID-19 information 
hub was folded into the IPAC departmental site and a dedicated 

departmental email was introduced. This last addition helps to 
clearly flag important IPAC Alerts that land in staff’s inboxes, and 
provides quick access to IPAC’s Infection Control Practitioners. 
The IPAC team has also expanded its profile while sharing 
knowledge and insight at a series of all-staff COVID-19 virtual 
open forums, answering real-time questions on everything  
from virus prevalence to personal protective equipment (PPE)  
to testing.

In terms of external communications, the campaign turned 
to social media to target educational needs via YouTube videos 
(e.g., donning/doffing PPE, conservation/reuse of PPE, masking, 
etc.), which helped to establish the IPAC team as players on the 
national infection control stage. Profiles of IPAC team members 
have been featured on the #myKHSC Instagram channel 
and work is underway to build up a regular Twitter presence. 
Increasingly, it is clear that the use of social media in healthcare 
is a critical learning tool. At KHSC, the IPAC/SMC team 
continues to evaluate and expand IPAC’s use of social media 
to help foster a network of collaborative and evidence-based 
medicine and to help ensure that KHSC is a reliable and trusted 
voice for timely and accurate information.

Thanks to the IPAC/SMC collaboration to date, the IPAC  
at KHSC team has become more recognizable, dependable  
and approachable to the hospital community at large and 
the flow of IPAC communication has improved across the 
organization. It is a collaboration that has laid the groundwork 
for future opportunities, including multidisciplinary teaching 
sessions, in-services and information sharing across a growing 
network of colleagues. The need for a robust infection control 
program has been clearly demonstrated over the course of the 
COVID-19 pandemic, and will continue to evolve over time.  
For that reason, the collaboration stands as a worthwhile 
investment in patient and staff safety. 
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The pitfalls of mass hospital  
healthcare worker testing for COVID-19

On May 29, 2020, Ontario released an ambitious plan, 
“Protecting Ontarians through Enhanced Testing,” [1] for 
COVID-19. The approach included testing asymptomatic 
individuals who are at risk for infection due to suspected 
exposure or at-risk occupations and targeted testing campaigns 
for high-risk populations. Shortly thereafter, several Ontario 
hospitals were requested to conduct comprehensive health care 
worker (HCW) asymptomatic testing for COVID-19. While on 
the surface, broad testing of HCWs for COVID-19 seems to have 
merit, a deeper look raises questions regarding the rationale, 
effectiveness, and potential harms of this endeavour.

To understand the rationale for targeting hospital HCWs for 
mass, asymptomatic testing, we must first ask what question 
we seek to answer by carrying out this testing. If the goal is to 
derive an estimate of community prevalence of COVID-19, 
hospital HCWs may or may not be representative of the general 
public. As a result, are we asserting that HCWs are at extremely 
high risk for acquiring COVID-19 despite personal protective 
equipment (PPE) use and are therefore driving community 
transmission? Studies to date have not suggested a significantly 
higher incidence of COVID-19 infection in acute hospital HCWs 
compared to the community, outside of outbreak settings [2–4].

Indiscriminate testing of asymptomatic HCWs is challenging 
to interpret. When asymptomatic persons test positive for 
COVID-19, we identify four groups with differing levels of 
infectious risk. In descending order, they are [1] those who 
are pre-symptomatic, [2] those who have a completely 
asymptomatic course of infection, [3] those who are recovering 
from infection, and [4] those with a false-positive test result. 
While pre-symptomatic individuals are likely as infectious as 
symptomatic individuals, this group will be a small minority of 
the true positive cases given that our current polymerase chain 
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reaction (PCR) assays only detect SARS-CoV-2 virus two to four 
days before individuals become symptomatic [5]. Furthermore, 
it remains unclear to what extent pre-symptomatic and truly 
asymptomatic infections contribute to COVID-19 transmission 
[6,7], particularly in Ontario hospitals, where enhanced 
infection prevention and control measures, such as universal 
masking, physical distancing, liberal use of eye protection, 
diligent hand hygiene, and augmented environmental cleaning 
are in place.

Current data suggests that most individuals who are more 
than eight days past symptom onset are no longer infectious 
despite positive PCR results [8,9]. As a result, their identification 
is unlikely to prevent transmission. Unfortunately, there is  
no accurate, rapid way to distinguish these cases from the  
other groups. 

In the setting of mass, asymptomatic testing of hospital 
HCWs, false-positives would likely be responsible for the largest 
number of positive tests with the current low prevalence of 
COVID-19 in Ontario [10,11]. As an example, if one assumes 
a specificity of 99.9% for most SARS-CoV-2 PCR assays and 
a lower than 0.1% prevalence of COVID-19 care workers to 
identify 1 true positive while having 1.25 false-positive results. 
In other words: the positive predictive value of SARS-CoV-2 
testing in groups 1–3 (of the four groups identified earlier) is 
only 44.5%.

Significant harm may arise from identifying recovered non-
infectious HCWs with viral RNA persistence and HCWs with 
false-positive tests, which, as outlined above, may constitute 
a significant majority of positive tests on asymptomatic mass 
testing initiatives. Sending these individuals and their close 
contacts home to self-isolate could unnecessarily deplete the 
pool of available health care workers. Also, if more than one 
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positive HCW was identified from the same clinical unit, an 
institutional outbreak would be declared and the unit would 
then be closed to admissions, affecting the hospital’s flow and 
capacity. False-positive results can also cause unnecessary 
anxiety and stigmatization and may discourage HCWs from 
coming forward for testing in the future when symptomatic. 
Furthermore, implementing a broad testing initiative without 
a clear rationale can send a worrisome message to HCWs. 
Paramount to every hospital’s pandemic response has been 
a prioritization of staff safety. If hospitals require all HCWs to 
be tested, HCWs may perceive this as reflecting a change in 
confidence in the personal protective measures, which could 
undermine the trust between hospital leadership and frontline 
staff, potentially leading to work refusals and union grievances. 

Of similar concern is an inability to put the results of mass 
testing in context. Without reliable local community prevalence 
data to present alongside hospital HCW testing results, it would 
be difficult to gauge the risk of COVID-19 acquisition in HCWs 
at the workplace. Individuals will draw their own conclusions, 
assuming that disparities between proportions of positive health 
care workers from one hospital to another represent differences 
in hospital safety or performance. 

Lastly, despite the ever-increasing capacity of COVID-19 
testing in Ontario, mass testing can temporarily exceed current 
laboratory capacity, resulting in prolongation of the turnaround 
time for the highest priority testing: symptomatic individuals  
and those involved in outbreak investigations, where swift action 
is required. 

Our group of Ontario Infection Prevention and Control 
(IPAC) medical leads and microbiologists believe that the return 
on investment for asymptomatic hospital HCW testing is low and 
that the risks are potentially substantial. As a result, we express 
concerns with diverting acute care hospital resources toward 
this particular testing strategy and instead suggest the resources 
be deployed to other pandemic response activities, such as 
investing in additional human resources, renovations to support 
safer care environments, and other newly identified needs 
during the COVID-19 pandemic.

MEMBERS OF THE ONTARIO IPAC COMMUNITY
OF PRACTICE (IN ALPHABETICAL ORDER):
• Karim Ali, Niagara Health Care System
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• Lucas Castellani, Sault Area Hospital
• Zain Chagla, St. Joseph’s Hospital Hamilton
• William Ciccotelli, Grand River Hospital
• Mark Downing, Unity Health
• Nataly Farshait, Humber River Hospital
• Ramzi Fattouh, Unity Health
• Michael Gardam, Women’s  
   College Hospital and Humber River Hospital
• Ananda Ghosh, Halton Healthcare
• Dale Kalina, Joseph Brant Hospital
• Kevin Katz, North York General Hospital

• Sarah Khan, Hamilton Health Sciences Centre
• Amir Khosrovaneh, Royal Victoria Hospital
• Jerome Leis, Sunnybrook Health Sciences Centre
• Renee Logan, Centre for Addiction and Mental Health
• Reena Lovinsky, Scarborough Health Network
• Douglas MacPherson, St. Thomas Elgin General Hospital
• Larissa Matukas, Unity Health
• Janine McCready, Michael Garron Hospital
• Matthew Muller, Unity Health
• Jeya Nadarajah, Markham Stouffville Hospital
• Michael Payne, London Health Sciences Centre
• Jeff Powis, Michael Garron Hospital
• Neil Rau, Halton Healthcare
• Daniel Ricciuto, Lakeridge Health
• David Richardson, William Osler Health System
• Gregory W Rose, Queensway Carleton Hospital
• Andrew Simor, Sunnybrook Health Sciences Centre
• Kathryn Suh, The Ottawa Hospital
• Tom Szakacs, Brantford General Hospital
• Manal Tadros, SickKids
• Nisha Thampi, Children’s Hospital of Eastern Ontario
• Yvonne Yau, SickKids
• Alon Vaisman, University Health Network
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