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Executive summary 
 
Key points 
·  The evidence (from in vitro studies, most of it comparing the active ingredient versus placebo) of deactivating/ 

eliminating SARS-CoV-2 efficacy addresses: VirusendTM on stainless steel (SS); Ethanol 50% and 70% on Kraft 
paper, SS, and glass; Sodium hypochlorite on parchment paper, glass, SS, polypropylene (PP), and kraft; Bleach on 
3D printed material, SS, SBR, and paint; Quaternary ammonium on 3D printed material; Hydrogen peroxide 3% 
on 3D printed material and SS; C360TM on SS, styrene�²butadiene rubber (SBR), paint  and Bus seat fabric (SF); VOTM 
on SS, and SF; Quaternary Ammonium Compound (QAC) Disinfectant wipes on glass Petri dish; Citric acid 
Disinfectant wipes on glass Petri dish; Ethanol/ QAC Disinfectant spray on glass Petri dish; Ready to use QAC 
cleaner on glass Petri dish; Sani-24TM on glass surfaces; PMMA-H2O2 MCs on nonwoven fabric samples; High 
ozone gas concentrations on polystyrene plastic, glass and steel; Dry fogging of 8,700 ppm hypochlorous solution on 
plastic plates; Dry fogging of 56,400 ppm hydrogen peroxide solution on plastic plates  
 

Overview of evidence and knowledge gaps 
· 
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Box 1: Context for synthesizing evidence about public health and social measures (PHSMs) 
 
This series of living evidence syntheses was commissioned to understand the effects of PHSMs during a global pandemic 
to inform current and future use of PHSMs. 
 
General considerations for identifying, appraising and synthesizing evidence about PHSMs 
 
�x PHSMs are population-level interventions and typically evaluated in observational studies. 

o Many PHSMs are interventions implemented at a population level, rather than at the level of individuals or clusters 
of individuals such as in clinical interventions. 

o 

https://www.mcmasterforum.org/spark-action/suite-of-living-evidence-syntheses-about-covid-19-public-health-and-social-measures
https://www.mcmasterforum.org/spark-action/suite-of-living-evidence-syntheses-about-covid-19-public-health-and-social-measures
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�x acknowledge that a lack of evidence from RCTs does not mean the evidence available is weak 
�x assessed included studies for ROB using the approach described in the methods box 
�x 
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No studies were included that report on reducing transmission of other respiratory infections as an 
outcome, in this version of the LES. The characteristics, findings and assessment of risk of bias for 
each study will be presented in Table 3 when available.  
 
Summary of findings about secondary outcome 3: Deactivating/eliminating SARS-CoV 2 on 
surfaces in non-health care community-based settings.  
 
No studies were included that report on the deactivation/elimination of SARS-CoV-2 on surfaces in 
non-health care community settings as an outcome, in this version of the LES. The characteristics, 
findings and assessment of risk of bias for each study will be presented in Table 4 when available.  
 
Summary of findings about secondary outcome 4: Deactivating/eliminating SARS-CoV 2 on 
surfaces in in vitro studies.  
 
Fourteen in vitro studies were included, reporting on Deactivating/Eliminating SARS-CoV-2 on 
surfaces as an outcome. The characteristics, findings and assessment of risk of bias of these studies 
are presented in Table 5.  
  
VirusendTM 100µl reduced the virus titre to below the limit of detection on stainless steel (SS) discs 
after 1 minute of contact time. (Probably Low RoB) 

The addition of anionic surfactants improves the virucidal efficacy of twelve fluids (ethanol, 
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Pretreated SS discs with spray application of SiQAC-C18 product reduced SARS-CoV-2 titers after 
10 minutes of exposure. (Probably Low RoB) 
 
Single application of C360TM by spray method reduced SARS-CoV-2 titer on SS, styrene�²butadiene 
rubber (SBR), paint  and Bus seat fabric (SF) compared to hard water.  (Probably Low RoB) 
 
Single application of CDC bleachTM, by spray method reduced SARS-CoV-2 titer on SS, SBR, and 
paint, but did not reduce SARS-CoV-2 titers on SF. (Probably Low RoB) 
 
No difference between C360TM 
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Dry fogging of 8,700 ppm hypochlorous solution reduced the SARS-CoV-2 titers on plastic plates 
compared to distilled water at 16 minutes of the intervention, lower reductions were achieved at 12 
minutes of the intervention. (Probably Low RoB)  
 
Dry fogging of lower concentration of hypochlorous solution did not achieved reduction of SARS-
CoV-2 titers on plastic plates compared to distilled water at any time point of the intervention. 
(Probably Low RoB)  
 
Dry fogging of 56,400 ppm hydrogen peroxide solution reduced the SARS-CoV-2 titers on plastic 
plates compared to distilled water at 16 minutes of the intervention. (Probably Low RoB)  
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Figure 1. PRISMA flow diagram (Page, 2021) 

 

 

https://www.bmj.com/content/372/bmj.n71


 
 
 
 
 
Table 1: Summary of studies reporting on effectiveness of cleaning and disinfecting in preventing COVID-19 infections. 
 

Reference Date 
released 

Setting and 
time covered  

Study characteristics Summary of key findings in relation to the 
outcome 

RoB 

Wang et al., 2020 28 May 
2020 

Beijing, 
China 

Design

http://dx.doi.org/10.1136/bmjgh-2020-002794
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Table 5: Summary of studies reporting on effectiveness of cleaning and disinfecting in deactivating/ eliminating SARS-CoV 2 
on surfaces assessed in In vitro studies. 
 

Reference Date 
released 

Setting and 
funding  

Study characteristics Summary of key findings in relation to the 
outcome 

RoB 

Anderson et al., 
2021 

26 Apr 
2021 

Liverpool, 
UK; Public 

Design: In vitro experiment 
 
Intervention: Disinfecting with 100µl of 
VirusendTM1 30 s or 9.5min compared with 
Autoclaved water.  
 
Population: SARS-CoV-2 isolate 
(REMRQ0001/Human/2020/Liverpool) from a 
clinical sample cultured in Vero E6 cells 
maintained in DMEM with 4% fetal bovine serum 
(FBS)  �D�Q�G�����������P�J�P�O�í�����J�H�Q�W�D�P�L�F�L�Q���D�W���������ƒ�&���D�Q�G��
5% CO2, using either 9.8 log10 or 7.9 log10 p.f.u. 
�P�O�í�����R�I���6�$�5�6-CoV-2.  
 
Surface: SS discs. 
 
Key outcomes: Log10 reduction in infectious 
SARS-CoV-2 titer achieved. 
 
VOCs assessed: None 

VirusendTM 

https://doi.org/10.1099/acmi.0.000228
https://doi.org/10.1099/acmi.0.000228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7246051/
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Key outcomes: Log10 reduction in infectious 
SARS-CoV-2 titer achieved. 
 
VOCs assessed: None 

Jahromi et al., 2020 26 Aug 
2020 

Public; Iran Design: In vitro experiment 
 
Intervention:  
S1: 

https://pubmed.ncbi.nlm.nih.gov/32860861/
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Key outcomes: Log10 reduction in infectious 
SARS-CoV-2 titer achieved. 
 
VOCs assessed: None  

�x S9 compared to S5 increased RF by 
~16%, after 1 minute of contact time.  

�x S10 compared to S4 increased RF by 
~27% from 6 to 7.6, after 1 minute of 
contact time.  

�x S11 and S12 compared to WSH slightly 
increased the RF value, the changes 
were negligible when compared with 
WSH, after 1 minute of contact time.  

Jung et al., 2023 12 Aug 
2022 

Korea; Public Design: In vitro experiment 
 
Intervention:  
Disinfecting with Ethanol (Ethyl Alcohol) at 50% 
and 70% concentrations for 1 min and 5 min 
compared with 0% concentration.  
Disinfecting with Sodium hypochlorite at 500 
ppm and 1000 ppm concentrations for 1 min and 
5 min compared with 0% concentration. 
Wiping test to verify the WHO interim 
guidelines: A sterile cotton swab moistened with 
70% EtOH, 500 or 1000 ppm NaClO was used to 
wipe the virus-contaminated hard surface 1�±3 
times, until the dry stains disappeared. 
    
Population: Confluent Vero E6 (ATCC CL-
1586) cells inoculated with two types of SARS-
CoV-2 (L type, KOR/KCDC03-NCCP43326/ 
2020, accession number: MW466791.1; S type, 
KOR/KCDC12- NCCP43330/2020, accession 
number: MW466795.1) at 0.1 multiplicities of 
infection (MOI) in DMEM with 2% FBS, grown 
in DMEM (Gibco, NY, USA) with 10% FBS and 

Ethanol 50% and 70% achieved complete 
reduction (No viruses detected) in Kraft paper, 
SS, and glass, after 1 minute of contact time.  

Ethanol 50% and 70% achieved complete 
reduction (No viruses detected) in Kraft paper, 
SS, glass, and parchment paper after 5 minutes 
of contact time.   

Ethanol 70% achieved complete reduction (No 
viruses detected) in LPDE, after 5 minutes of 
contact time. 

Ethanol 50%  reduced SARS-CoV-2 L by 2.98 ± 
0.13, and SARS-CoV-2 S reduced by 2.85 ± 
0.08 log TCID50/mL, in parchment paper after 1 
minute of contact time. 

Ethanol 70% reduced SARS-CoV-2 L by 3.08 ± 
0.06, and SARS-CoV-2 S reduced by 3.10 ± 
0.03 log TCID50/mL in parchment paper after 1 
minute of contact time.   

Probably 
High 

https://doi.org/10.1016/j.foodcont.2022.109306
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EtOH 70% was effective in the quantitative 
carrier test after 1 minute intervention. For 
complete reduction, surfaces were exposed for at 
least 5 min after intervention (SS, glass, and PP). 

NaClO 1000 ppm was effective in the 
quantitative carrier test after 1 minute 
intervention. For complete reduction, surfaces 
were exposed for at least 5 min after 
intervention1000 ppm, whereas 500 ppm NaClO 
required 10 min (SS, glass, and PP). 

Welch et al., 2021 12 Aug 
2020 

Iowa, United 
States; Public 

Design: In vitro experiment 
 
Intervention:  
Single application (by wipe) allowed to dry (<5 
minutes) of:  

�x Bleach (10%; 0.6% hypochlorite) 
�x Isopropanol (Isopropyl alcohol - IPA 

70%)  
�x Commercial Quaternary ammonium5  
�x Hydrogen peroxide 3% 

Compared to Control wipe: Phosphate-buffered 
saline (PBS)  
    
Population: SARS CoV-2 (Seattle Washington 
strain MN985325) provided by Dr Stanley 
Perlman, University of Iowa). VeroE6 were 
provided by Dr Stanley Perlman. Cells were 
maintained in media Virus titers were determined 
by median tissue culture infectious dose 
(TCID50)  

Single application of  Bleach reduced SARS-
CoV-2 titer in >5.5 Log in 3D printed material 
after 5 minutes of the intervention.  No 
infectivity remained P < .001.  
 
Single application of  IPA reduced SARS-CoV-2 
titer in 1.4 Log in 3D printed material after 5 
minutes of the intervention.  No infectivity 
remained. IPA did not eliminate viral infectivity 
�D�O�W�K�R�X�J�K���W�K�H�U�H���Z�D�V���!�����������•���������O�R�J�����L�Q�D�F�W�L�Y�D�W�L�R�Q��
of viruses applied P < .01.   
   
Single application of  Quaternary ammonium 
reduced SARS-CoV-2 titer in >5.5 Log in 3D 
printed material after 5 minutes of the 
intervention.  No infectivity remained P < .001.  
 
Single application of  Hydrogen peroxide 3% 
achieved SARS-CoV-2 complete inactivation P 
< .0001.   

Probably 
Low 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7463154/
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Surface: 3D printed material using Multi-Jet 
Fusion (MJF) technology and a powder-based 
polyamide-12 (PA12) material (HP 3D HR CB 
PA 12 - Hewlett-Packard, Palo Alto, CA), (used 
for VHA supplemental surgical face mask). 

Key outcomes: Log10 reduction in infectious 
SARS-CoV-2 titer achieved. 
 
VOCs assessed: None  

Criscuolo et al., 
2021 

30 Dec 
2020 

Italy; Public Design: In vitro experiment 
 
Intervention:  
Single application of  

https://doi.org/10.1080/22221751.2021.1872354
https://doi.org/10.1080/22221751.2021.1872354
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VOCs assessed: None  

Caschera et al., 2021 28 Oct 
2021 

Canada; 
Industry 

Design: In vitro experiment 
 
Intervention:  

�x Quaternary ammonium (SiQAC-C18 
product 0.5 w/v% active in water) 
applied by a commercial sprayer until 
thoroughly wetted: For samples of the 
Doherty Institute, the product was 
applied using an air brush sprayer, 
distance of 20 cm, at a 45° angle, 50 mL 
application volume per carrier, and for 
the Rega Institute via an electrostatic 
sprayer, distance of 2 feet, 10 seconds 

https://www.ajicjournal.org/article/S0196-6553(21)00685-4/fulltext
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Surface: SS (2 cm, 2B finish) disks, donated by 
Pegan Industries. 
 
Key outcomes: viral reduction, qRT-PCR test 
 
VOCs assessed: None  

Hardison et al., 2022 15 dec 
2022 

United States; 
Public 

Design: In vitro experiment 
 
Intervention:  
Single application using Spray (no touch with 
contact time) and Spray & Wipe (wipe 
immediately post-application) methods 
immediately and 2 h post-contamination of:  

�x C360TM (67619-38)6 from The Clorox 

https://doi.org/10.1093/jambio/lxac020
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McMaster-Carr, Aurora, OH), and styrene�±
butadiene rubber SBR (0.16 cm thick, McMaster-
�&�D�U�U�������3�D�L�Q�W�H�G���G�U�\�Z�D�O�O���W�D�S�H�����S�D�L�Q�W�������/�R�Z�H�¶�V���+�R�P�H��
Improvement, Columbus, Ohio) was painted 
(Latex Eggshell Ultra White Tintable Interior 
�3�D�L�Q�W�����/�R�Z�H�¶�V���+�R�P�H���,�P�S�U�R�Y�H�P�H�Q�W�����&�Rlumbus, 
OH). Materials were cut [3 inch × 0.75 inch (7.7 
cm × 1.9 cm)] and cleaned by wiping with a cloth 
dampened with 70% by volume isopropanol 
(SBR) or by soaking in a Liqui-Nox (Alconox, 
White Plains, NY) solution (1:100 at pH 8.5) and 
rinsing with distilled water (SS). SF and paint 
coupons were used without cleaning. Coupons 
were packaged in polyethylene tubing and 
sterilized via Electron Beam (40kGy dose; E-
BEAM Services, Inc., Lebanon, OH). 

Key outcomes: Log10 reduction in infectious 
SARS-CoV-2 titer achieved. 
 
VOCs assessed: None  

compared to hard water.  ���6�6�����3��� ���”������������������
�6�%�5�����3��� ���”�������������������S�D�L�Q�W�����3��� �������������������� 
 
Single application of  CDC bleachTM by spray 
method reduced SARS-CoV-2 titer on SS, and 
paint at T2 of the intervention compared to hard 
water.  (SS, P = 0.0029; paint, P = 0.0075). No 
difference was observed between hard water and 
CDC bleach on SF and SRB at T2. 
 
Single application of  CDC bleachTM by Spray & 
Wipe method reduced SARS-CoV-2 titer on 
paint at T2 of the intervention compared to hard 
water.  (P = 0.0458). No difference was observed 
between hard water and CDC bleachTM on SS, 
SF and SRB at T2. 
 
Single application of  peroxideTM by spray 
method reduced SARS-CoV-2 titer on SS at T0 
of the intervention compared to hard water.  (P = 
0.0002). No difference between hard water and 
peroxide was observed on SF.  
 
Single application of  peroxideTM by spray 
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Single application of  VOTM by spray method 
reduced SARS-CoV-2 titer on all materials at T0 
of the intervention compared to hard water.   
���6�6�����3��� ���”�������������������6�)�����3��� ���”�������������������� 
 
Single application of  VOTM by spray method 
reduced SARS-CoV-2 titer on SS at T2 of the 
intervention compared to hard water.  (SS, P = 
0.0022). No difference between hard water and 
VO was observed on SF.  
 
Single application of  VOTM by Spray & Wipe 
method reduced SARS-CoV-2 titer on SS at T0 
of the intervention compared to hard water.   
(SS, P = 0.0143). No difference between hard 
water and VOTM was observed on SF. 
 
Single application of  VOTM by Spray & Wipe 

by Spray 

 

https://doi.org/10.1038/s41598-021-84842-1


https://doi.org/10.1038/s41598-022-08259-0
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VOCs assessed: None  

Souza et al., 2022 02 Jun 
2022 

Portugal; 
Industry 

Design: In vitro experiment 
 
Intervention: PMMA-H2O2 MCs15 were 
dispersed into an aqueous solution of the textile 
binder BAYPRET NANO-PU. The resultant 
suspension was then loaded onto nonwoven fabric 
samples, covering the entire substrate area and 
dried for 4 h at 40 °C. Nonwoven fabric samples 
were prepared with PMMA-H2O2 MCs of three 
different concentrations, 12.5, 25, and 50 mg/cm. 
Compared to nonfabric substrates, without 
functionalization with PMMA or PMMA-H2O2 
  

https://doi.org/10.1021/acsomega.2c01446
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Tizaoui et al., 2022 15 Apr 
2022 

United 
Kingdom; 
Public and 
Industry 

Design: In vitro experiment 
 
Intervention: Gaseous ozone inside a reactor 
�P�D�G�H���R�I���D�����×�/���S�O�D�V�W�L�F���E�R�[���I�L�W�W�H�G���Z�L�W�K���D���I�D�Q�����D���J�D�V��
sampling port, a manual humidifier, a temperature 
and humidity probe, and an ozone supply canister. 
The ozone canister was prepared by adsorbing 
ozone on silica gel and stored in a freezer at 
�í�×�����×�ƒ�&���� 
Compared to air  
    
Population: England2 strain of SARS-CoV2 
provided by Public Health England. The virus 
was passaged at a low multiplicity of infection 
���0�2�,�����R�I�������������L�Q���9�H�U�R�(�����F�H�O�O�V���L�Q���'�X�O�E�H�F�F�R�¶�V��
Modified Eagle Medium (DMEM). The initial 
virus concentration was typically between 
1 × 107 and 4 × 107 PFU/mL. 
 
Surface: Polystyrene plastic well, rigid 
nonporous (copper, SS, and glass) and porous 
(coupons of ambulance seat and ambulance floor) 
surfaces. Approximately 1.5 cm × 1.5 cm)  

Key outcomes: Log10 reduction in infectious 
SARS-CoV-2 titer 
 
VOCs assessed: None  

�$�S�S�O�L�F�D�W�L�R�Q���R�I�����R�]�R�Q�H���J�D�V�����&�7�×� �×�������×�J���P�L�Q���P3) 
only reduced SARS-CoV-2 titer in 23% on  
polystyrene plastic well after 3 minutes of the 
intervention (p�×� �×���������������a�×���������×�O�R�J10 reduction).   
 
�$�S�S�O�L�F�D�W�L�R�Q���R�I�����R�]�R�Q�H���J�D�V�����&�7�×� �×���������×�J���P�L�Q���P3) 
only reduced SARS-CoV-2 titer in 30% on  
polystyrene plastic well  after 5 minutes of the 
intervention (p�×� �×������������������ 
 
�$�S�S�O�L�F�D�W�L�R�Q���R�I�����R�]�R�Q�H���J�D�V�����&�7�×� �×���������×�J���P�L�Q���P3 ) 
reduced SARS-CoV-2 titer in 55% on  
polystyrene plastic well  after 20 minutes of the 
intervention (p�×� �×������������������ 
 
�$�S�S�O�L�F�D�W�L�R�Q���R�I�����R�]�R�Q�H���J�D�V�����&�7�×� �×�a���������×�J���P�L�Q���P3) 
increasing relative humidity (RH) to ~70 

-

https://www.sciencedirect.com/science/article/pii/S0304389422000395?via%3Dihub
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Urushidani et al., 
2022 

07 Apr 
2022 

Japan; Public 
and Industry 

Design: In vitro experiment 
 
Intervention: Initial dry fogging for 5 seconds 
left to stand for 4 minutes. Dry fogging was then 
repeated 3 more times for 2.5 seconds each and 
left to stand for 4 minutes after each fogging. Dry 
fogging was performed 4 times, namely, 0, 4, 8, 
and 12 minutes after the initiation of the 
experiment, and the total experimental period was 
16 minutes: 

�x Commercially available, weakly acidic 
(pH 6.5) hypochlorous acid solution with 
a free available chlorine (FAC) 
concentration (the sum of HOCl and 
OCl- concentrations) of  250, and 8,700 
ppm   

�x Commercially available hydrogen 
peroxide solution  diluted by distilled 
water with hydrogen peroxide 
concentrations of 56,400 ppm.  

Compared to distilled water (DW) 
    
Population: Viral solutions (5 ��l) containing 
SARS-CoV-2 (1.2 × 105 TCID50)  
 
Surface: Plastic plates placed into a test chamber 

Key outcomes: 
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3Hand soap active ingredient: sodium C12-13 parethsulfate, cocamidopropyl betaine, sodium laureth sulfate, sodium benzoate, sodium salicylate, tetrasodium EDTA, PEG-18 
glyceryl oleate, citric acid 
4Dish soap active ingredient: C10-16 alkyldimethyl amine oxide, sodium laureth sulfate, methylisothiazolinone, PEG-24 copolymer, sodium laureth sulfate, sodium 
dodecylbenzenesulfonate, sodium hydroxide, sodium chloride. 
5Sani-Cloth germicidal disposable wipe AF3; n-Alkyl [68% C12, 32% C14] dimethyl ethyl benzyl ammonium chlorides �± 0.14%; n-Alkyl [60% C14, 30% C12, 5% C18] dimethyl 
benzyl ammonium chlorides �± 0.14%  
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Appendix 3: Data extraction form  
 
Study ID 

Included study  Author, year 

PMID or URL or DOI DOI, URL or PubMed ID 

Publication date  In format YYYY/MM/DD  

Preprint? Y/N 

Country Country 

Funding Public or industry 

Study design Parallel RCT/crossover RCT/ cluster RCT/quasi-
experimental/cohort/case-control/cross-sectional/modelling-
simulation 

Population and descriptive characteristics of the study  

Population Description of population 

Total (N)  Number of all study participants 

Female n (%) Number and % 

Any PROGRESS+ consideration Any PROGRESS+ consideration
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�” Not addressed and highly likelihood of prevalent users = critical 
 
 
Were the study groups balanced with respect to participant adherence 
(based on internal and external factors unrelated to COVID)?  
(For example, people who are less likely to adhere to PHSMs anyway may be 
more likely to be exposed to COVID and require quarantine & isolation but then 
are less likely to adhere. Similar for e.g., people who work are essential workers 
without paid time off.) 
 
Examples and typical judgment: 

�” Adherence confirmed to be same in both groups at start of study = low 
�” Difference in adherence likely but appropriately controlled for = 

moderate 
�” Not addressed and highly likelihood of difference in adherence = critical 
�” Not applicable = no information 

Method for confirming the 
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�”����Not applicable = no information 
 
For household transmission studies, was it clear that exposure to the index 
case was the most likely the only exposure to COVID for household or close 
contacts?  
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Examples and typical judgment: 
�” Negative COVID status of both groups known at study start (lab 

confirmed)= low
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Study Characteristics 
that may introduce 

bias 

Description 

Bias in selection of 
participants into study 
  

Were the criteria for inclusion in the sample clearly defined?   

�” Yes 
�” No 
�” Unclear 
�” Not applicable 

Bias in selection of 
participants/classification 
of interventions 
 

Were the study subjects and the setting described in detail? 

�” Yes 
�” No 
�” Unclear 
�” Not applicable 

Bias in measurement of 
outcomes  
  
  

Was the exposure measured in a valid and reliable way? 

�” Yes 
�” No 
�” Unclear 
�” Not applicable 

Bias due to confounding  Were confounding factors identified? 

�”  Yes 
�” No 
�” Unclear 
�” Not applicable 
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�” There is indirect evidence that at the time of assigning study groups it 
was possible for the research personnel to know what group were 
allocated to, or it is likely that they could have broken the blinding of 
allocation before assignment was complete and irrevocable, OR there is 
insufficient information provided. = Probably High  

�” At the time of assigning study groups, it was possible for the research 
personnel to know what group were allocated to, or it is likely that they 
could have broken the blinding of allocation before assignment was 
complete and irrevocable. = Definitely High 

Performance Bias 
 
identical conditions include:  

�‡ Same media for 
controls and 
experimental culture 
wells  

�‡ Same solvent (i.e., 
used to dissolve 
treatment chemicals) 
for control cells. 

�‡ Culture plates must 
be uniformly 
incubated and 
handled �± Same 
medium and schedule 
for changes, washes �± 
Same time spent out 
of incubator �± Same 
incubator and plate 
conditions (e.g., 
incubator plate 
location effects, plate 
edge-effects, etc.) 

Were experimental conditions identical across study groups? 
�x Same conditions were used in control and experimental groups. = 

Definitely Low  
�x There is indirect evidence that the same conditions were used in control 

and experimental groups, OR it is deemed that conditions would not 
appreciably bias results.= Probably Low 

�x There is indirect evidence that the conditions differed between control 
and experimental groups, OR authors did not report the conditions 
used. = Probably High  

�x Control was 
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Detection Bias 
 
exposure characterization �± 
purity, stability, solubility, 
volatility of substance 
 

Can we be confident in the exposure characterization? 
�” Exposure was independently characterized across treatment groups 

AND was consistently administered across treatment groups. = 
Definitely Low  

�” There is indirect evidence that the exposure was independently 
characterized, AND there is indirect evidence that exposure was 
consistently administered across treatment groups.= Probably Low 

�” There is indirect evidence that the exposure was assessed using poorly 
validated methods, OR there is insufficient information provided about 
the validity of the exposure assessment method, but no evidence for 
concern.= Probably High  

�” Exposure was assessed using poorly validated methods. = Definitely 
High 

 
Can we be confident in the outcome assessment?  

�” Automated methods used for outcome assessment. = Definitely Low  
�” Outcome was assessed using well-established methods (the gold 

standard) AND assessed at the same length of time after initial 
exposure in all study groups, AND outcome assessors were adequately 
blinded to the study group, and it is unlikely that they could have 
broken the blinding prior to reporting outcomes. = Definitely Low  

�” There is indirect evidence that the outcome was assessed using 
acceptable methods AND assessed at the same length of time after 
initial exposure in all study groups, OR it is deemed that the outcome 
assessment methods used would not appreciably bias results. For some 
outcomes, particularly histopathology assessment, outcome assessors 
are not blind to study group as they require comparison to the control to 
appropriately judge the outcome, but additional measures such as 
multiple levels of independent review by trained pathologists can 
minimize this potential bias. = Probably Low 

�” There is indirect evidence that the outcome assessment method is an 
insensitive instrument, OR the length of time after initial exposure 
differed by study group. = Probably High  

�” Outcome assessment method is an insensitive instrument, OR the 
length of time after initial exposure differed by study group. = 
Definitely High 

 
Were all measured outcomes reported?  

�” A�O�O���R�I���W�K�H���V�W�X�G�\�¶�V���P�H�D�V�X�U�H�G���R�X�W�F�R�P�H�V���R�X�W�O�L�Q�H�G���L�Q���W�K�H���S�U�R�W�R�F�R�O����
methods, abstract, and/or introduction have been reported. = Definitely 
Low  

�” �7�K�H�U�H���L�V���L�Q�G�L�U�H�F�W���H�Y�L�G�H�Q�F�H���W�K�D�W���D�O�O���R�I���W�K�H���V�W�X�G�\�¶�V���P�H�D�V�X�U�H�G���R�X�W�F�R�P�H�V��
outlined in the protocol, methods, abstract, and/or introduction have 
been reported, OR analyses that had not been planned in advance are 
clearly indicated as such and it is deemed that the unplanned analyses 
were appropriate and selective reporting would not appreciably bias 
results. = Probably Low 

�” �7�K�H�U�H���L�V���L�Q�G�L�U�H�F�W���H�Y�L�G�H�Q�F�H���W�K�D�W���D�O�O���R�I���W�K�H���V�W�X�G�\�¶�V���P�H�D�V�X�U�H�G���R�X�W�F�R�P�H�V��
outlined in the protocol, methods, abstract, and/or introduction have 
been reported, OR and there is indirect evidence that unplanned 
analyses were included that may appreciably bias results, OR there is 
insufficient information provided about selective outcome reporting. = 
Probably High  
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�” A�O�O���R�I���W�K�H���V�W�X�G�\�¶�V���P�H�D�V�X�U�H�G���R�X�W�F�R�P�H�V���R�X�W�O�L�Q�H�G���L�Q���W�K�H���S�U�R�W�R�F�R�O����
methods, abstract, and/or introduction have not been reported. In 
addition to not reporting outcomes, this would include reporting 
outcomes based on composite score without individual outcome 
components or outcomes reported using measurements, analysis 
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Appendix 5: Glossary  

 
  
AOAC: Association of Official Analytical Chemists 
 
DMEM:  �'�X�O�E�H�F�F�R�
�V���0�R�G�L�I�L�H�G���(�D�J�O�H���0�H�G�L�X�P 
 
FBS: Fetal Bovine Serum 
 
HCW: Healthcare Workers  
 
IPA: Isopropanol (Isopropyl alcohol - IPA 70%)  
 
Log: Logarithm 
 
LTC: Long-term care  
 
LTCF:  Long-term care facility 
 
mL: Milliliters 
 
OR: Odds Ratio 
 
PBS: Phosphate-buffered saline 
 
p.f.u: Plaque-Forming Unit 
 
PHSMs: Public Health and Social Measures 
 
PP: Polypropylene 
 
ppm: parts per million 
 
QAC: Quaternary Ammonium Compound 
 
RF: virus Reduction Factor  
 
RH:  Relative Humidity  
 
RoB: Risk of Bias 
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RSV: Respiratory Syncytial Virus 
 
RTU: Ready to Use. 
 
SBR: Styrene�²Butadiene Rubber  
 
SDBS: Dodecylbenzenesulfonate 
 
SF: bus Seat Fabric  
 
SLS: Sodium Laureth Sulfate 
 
SS: Stainless Steel  
 
TCID50: 50% Tissue Culture Infectious Dose 
 
VOC: Variant of Concern 
  
VOI:  Variant of Interest 
 
WSH: Water of Standardized Hardness 
 
w/w:  weight-to-weight 
 


