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PPE is not enough
Protecting yourself and your patients during and after 

COVID 19

Disclosure

Martha Szczepulski, BDSc(DH), DHP(c), PID
Independent Professional Educator
Dental Hygiene Practitioner

I work as a consultant for Prodaptive Medical 
Innovations.
This webinar is sponsored by:
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By the end of 
this webinar, 
you will be able 
to:

1. Describe COVID 19 transmission 
theory as it applies to dental offices.

2. Discuss the hierarchy of controls with 
dental examples.

3. Explain the layering principle.

4. Examine novel safety innovations for 
relative position on the hierarchy of 
controls. 

5. Implement practical solutions to 
practice with greater physical ease

Life before
universal and 
standard precautions 
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Universal and Standard Precautions

• Immunization, TB screen

• Hand hygiene

• Use of personal protective equipment 

• Respiratory hygiene/cough etiquette

• Sharps safety (engineering and work practice 
controls)

• Safe injection practices

• Sterile instruments and devices

• Clean and disinfected environmental surfaces

Center for Disease Control. 2018. Infection Prevention and Control in Dental Settings. 
https://www.cdc.gov/oralhealth/infectioncontrol/summary-infection-prevention-
practices/standard-precautions.html

CDC 2016 Summary –
Dental Settings

Center for evidence 
based medicine

• Centers for Disease Control and Prevention. 
Summary of Infection Prevention Practices in 
Dental Settings: Basic Expectations for Safe Care. 
Atlanta, GA: Centers for Disease Control and 
Prevention, US Dept of Health and Human 
Services; October 2016. 

• Heneghan, C. Brassey, J. Jefferson, T. 2020, 
April 6. Covid-19: What proportion are 
asymptomatic? The Center for Evidence Based 
Medicine. https://www.cebm.net/covid-19/covid-
19-what-proportion-are-asymptomatic/
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Mutation Variants and Vaccinations in BC 

72 people in BC

UK: B.1.1.7 (52 people)

South Africa B.1.351 (20 people)

Evidence suggests new strains more transmissible.

Gathering evidence to ascertain if variants are associated 
with more severe illness or increased risk of death.

Vaccination BC: 192,942 COVID 19 shots, including 36,923 
second doses.

Projection: 10% BC Pop. by end of March

B.C. hits 1-day record for COVID-19 vaccinations as 6 more people die of the disease. 19 Feb 2021.
https://www.cbc.ca/news/canada/british-columbia/covid-19-update-february-19-1.5920711

Infection requires that the following conditions be present:

a pathogenic organism 
of sufficient virulence 

and in adequate 
numbers to cause 

disease

a reservoir or source 
that allows the 

pathogen to survive 
and multiply 

a mode of transmission 
from the source to the 

host

a portal of entry 
through which the 

pathogen can enter the 
host

a susceptible host

Canham, L. 2008 July 28. Playing it safe with standard precautions. Dentistry IQ. https://www.dentistryiq.com/dental-hygiene/infection-
control/article/16363277/playing-it-safe-with-standard-precautions
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Splatter,
aerosols,
and saliva…
OH MY!

Harrel, S. K., & Molinari, J. 2004. Aerosols and splatter in dentistry: a brief review of the literature and infection control implications. Journal of 

the American Dental Association (1939), 135(4), 429–437. https://doi.org/10.14219/jada.archive.2004.0207

Terminology
Aerosol generating medical procedure (AGMP)

• simulate a cough reflex
• mechanically disrupt the contents of the respiratory tract

Aerosol generating dental procedures (AGDP)
• aerosols created in the “wet” oral environment and aerosolized by high speed 

instrumentation

Aerosol generating exposure (AGE)
• takes into account varying transmission risk by modifying risk factors (such as 

procedure duration, patient’s medical health status, coughing, sneezing)

Physical decay: how long saliva droplets stay in the air 

Biological decay: whether the droplets remain infectious 

Virdi MK, Durman K, Deacon S. 2021 Jan 29. The Debate: What Are Aerosol-Generating Procedures in 
Dentistry? A Rapid Review. University of Bristol Dental Hospital.
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Current Ideas in AGDP research

• AGP vs non-AGP = too simplistic. Consider AGE a “spectrum of risk”
• Low/med/high risk model is proposed
• Flexible

• DUWL are MAIN source of microbiota present in aerosols
• lack of evidence as to how effectively the SARS-CoV-2 virus transmits 

through aerosol
• COVID-19 prevalence and testing positivity rates were low among 

practicing US dentists. This indicates that the current infection control 
recommendations may be sufficient to prevent infection in dental settings.

1. Virdi MK, Durman K, Deacon S. 2021 Jan 29. The Debate: What Are Aerosol-Generating Procedures in 
Dentistry? A Rapid Review. University of Bristol Dental Hospital.
2. Estrich, CG, Mikkelsen, M, Morrissey, R, Geisinger, ML, Ioannidou, E, Vujicic, M, Araujo, 

MWB. 2020. Estimating COVID-19 prevalence and infection control practices among US dentists. J Am Dent 
Assoc. 151(11):815–824.

Hierarchy of Controls 

Most     
effective

Least 
effective

Elimination/Substitution

Engineered Controls

Managerial/Administrative 
Controls

PPE

National Institute for Occupational Safety and Health. 2015 Jan 13. Hierarchy of Controls. Center for Disease Control. 
https://www.cdc.gov/niosh/topics/hierarchy/default.html
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The Layering Principal

The Layering Principle

Elimination/Substitution

• Vaccine

• Herd immunity

• Reliable chairside rapid test
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Engineering Controls The BEST engineering controls 
capture aerosols at the source 

Rubber dam 

Plexiglass 

ABHR 

PPR

Closed doors 

Ventilation/Air filtration

HVE  

HVE + STALshield

STALshield – At Source 
Engineering control 

Recommended in the 
WorksafeBC Occupational First 
Aid Reference Manual for use 
with medical oral suctioning

Used in ERs on Vancouver Island
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99.5% Reduction: Contamination blocked and contained at 
source

Without STALshield With STALshield

Zargar B, Wickheim A, Barker L, Naderi S, Sattar S. 2018. A generic barrier device to reduce on-site spread of pathogens during 
patient care: Testing with staphylococcus aureus as the challenge.

HVE + STALshield = 
At Source Aerosol AND 
Splatter Protection

STALshield attaches to the 
equipment you already have

Protects operator

Air quality of office in general 
improves
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Administrative Controls
• Staff cohorts 
• Staggered breaks
• Patient screening
• Restricted visitor policies
• “Fallow time” allow aerosols to 

settle before entering an area
• Posting signs
• Providing training (eg how to 

don and doff without 
contamination)

• Reduce number of employees on 
a shift

Personal Protective Equipment

• Gloves

• Gowns

• Masks 

• Face shields 

• Eye protection

• Surgical caps

• Duty shoes/scrubs are 
separated

http://www.bccdc.ca/Health-Professionals-Site/Documents/COVID19_AdditionalPPEPoster.pdf
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Layering of Controls for Max Protection 

Most     
effective

Least 
effective

Elimination/Substitution

Engineered Controls

Managerial/Administrative 
Controls

PPE

Ergonomic 
deficits?
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Poor wrist position

Neutral Wrist 
Position
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Poor grip 
position

Past the 
knuckle –
fatigues fast
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Optimal, supported: In the “v” or close to it

Sharpening!
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Saddle chair

Mand vs Max Patient Position
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HVE ergonomics
• Head in neutral position (loupes)

• Relaxed shoulders

• Elbow at or near 90 degree bend

• Elbow close to the body 

• Palm/thumb or palm grasp

• Pen grasp

• Firm but no death grip

• 6-15mm from source of aerosols

STALshield position 
and ergonomics

• As close to source of aerosols without hitting patient’s nose

• Anterior debridement = more splatter

• ALWAYS consider tissue retraction as you enter and move around 
the mouth 

• HVE with phalange or use a dri-angle

• HVE tip 6-15mm from aerosol source

• Anterior teeth – pull STALshield closer to mouth (halfway up tip)

• Posterior teeth – push STALshield further “up”  (at or near the HVE 
handle)
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HVE 
Pen grip (L)
Palm grip (R)

The ALBOW!
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“Suction tubing torque induced 
neuromuscular strain”

Hanging weight of HVE+tubing: 200g

Lateral tension force at handle top with 
regular HVE: 420g  (453g=1 lb)

Lateral tension force at handle top with the 
Albow and regular HVE: 200g.

ALBOW decreases perceived weight by 53% 
but is actually decreasing tension force by 
99%!! 

Which looks easier?
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In summary…

• Hierarchy of controls and layering 
principle in the context of COVID 19 and 
the future

• Layering of protocols from higher on the 
control pyramid are MOST effective. 
Relying on PPE is least effective.

• Innovation of aerosol generation control 
and ergonomics belong together 

• STALshield provides an at-source 
engineering control which enhances HVE 
efficacy, protecting operator and office air 
quality

• ALBOW provides an over 50% decrease in 
torque related neuromuscular strain, 
increasing operator comfort drastically

Protect yourself…
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Visit the website: 
prodaptivemedical.com

Progress is impossible without 
change, and those who cannot 
change their minds cannot change 
anything.
-George Bernard Shaw
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