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INTRODUCTION
• SARS-CoV-2 has had a global effect, with more than 522 million cases and 6 million deaths 

worldwide. SARS-CoV-2 can be transmitted through virus-containing aerosols.1,2

• The use of masks is associated with a reduction in the risk of infection, with N95’s providing 

the most protection.3

• However, the majority of personal protective equipment (PPE) are designed based on the 

average male head, and face.4,5



Primary Objective: 

Feasibility of a multi-center mixed-method study, with a sample size of 100, and 50% of 

participants self-identifying as non-white and having at least one of the following 

characteristics: 

• Religious head covering (e.g., hijab, turban)

• Glasses 

• Facial hair.

OBJECTIVES

Secondary Objectives: 

1. Generate quantitative evidence on N95 fit using a PortaCount fit test;

2. Describe healthcare worker-reported feelings on fit, comfort, and breathability of N95s; and 

3. Evaluate the impacts of the COVID-19 pandemic and limited supply of N95’s on a HCW’s 

overall physical and mental well-being. 



• Study Design: mixed-method prospective pilot and feasibility study. 

• The quantitative fit was assessed using a TSI PortaCount test and measurements of 

Bizygomatic breadth and Menton-Sellion length. 

• A survey was administered to collect sociodemographic information and gauge the HCW's 

assessment of N95 fit and comfort.

METHODS

• The results of the quantitative fit test, and the domains assessed in the survey using Likert 

scales, were summarized using descriptive statistics.

• HCW-reported assessments were collated and presented to provide a comprehensive 

reflection of the feelings and attitudes on the fit and comfort of respirators.



• 37 of the 41 (90.2%) approached HCWs consented to participate, 36 of the 41 (97.3%) were 

successfully fitted, and all 36 completed the survey.

RESULTS

Figure 1. Facial anthropometric measurements. The facial 

measurements of the 36 included HCWs are displayed 

alongside the NIOSH bivariate panel. Twenty-seven of the 

thirty-six (75%) included HCWs in this study were out of 

range, demonstrating differences in this sample and the 

testing standards. 

• White males had a mean fit factor of 200, 

the maximum score attainable, and non-

White males had a fit factor of 175, 

compared to White and non-White 

females who had mean fit factors of 175 

and 165, respectively.

• Differences in Menton-sellion length 

and bizygomatic breadth were also 

observed between males and females 

and between white and non-White 

HCWs.

On average, female HCWs reported lower 

scores in all measured domains, and most 

HCWs reported physical discomfort, and 

negative impacts on their psychological 

well-being, as a result of fit, availability, and 

prolonged use of N95s.



• Despite the challenges of conducting research during COVID-19, we’ve identified 

gender and ethnicity as key factors in the fit of N95 respirators and the negative 

implications of existing respirator designs on the health and well-being of HCWs. 

• Future studies, including a larger mixed-method study, are necessary to inform 

evidence-based testing, and new Canadian standards for N95s. 

• Future studies should:

• (1) employ strategies for recruiting a truly diverse sample of HCWs, 

• (2) include additional anthropometric measures, and 

• (3) an exploration of factors such as occupation and duration of wear that may 

contribute to the fit and comfort of N95 respirators.

CONCLUSION



1. Weekly epidemiological update on COVID-19 - 25 May 2022. Accessed June 13, 2022. 

https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---

25-may-2022

2. Morawska L, Cao J. Airborne transmission of SARS-CoV-2: The world should face the 

reality. Environ Int. 2020;139:105730. doi:10.1016/j.envint.2020.105730

3. Chu DK, Akl EA, Duda S, et al. Physical distancing, face masks, and eye protection to 

prevent person-to-person transmission of SARS-CoV-2 and COVID-19: a systematic 

review and meta-analysis. The lancet. 2020;395(10242):1973-1987.

4. Bourgeault IL, James Y, Lawford K, Lundine J. Empowering women leaders in health: a 

gap analysis of the state of knowledge. Can J Physician Leadersh. 2018;5(2):1.

5. Janson DJ, Clift BC, Dhokia V. PPE fit of healthcare workers during the COVID-19 

pandemic. Appl Ergon. 2022;99:103610. doi:10.1016/j.apergo.2021.103610

REFERENCES

https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---25-may-2022


ACKNOWLEDGEMENTS

Supervisor

Dr. Alison Fox Robichaud

Supervisory Committee

Dr. Lisa Schwartz

Dr. Myrna Dolovich

Dr. Zeinab Hosseinidoust

Dr. Sarah Khan

HHS Employee Health Team

Bonny Peacock

Jeffery Mallany

Fox-Robichaud Lab

Mikaela Eng

Jaskirat Arora

Marcelo Zapata

Logan Newton

Funding

CIHR

Ontario Graduate Fellowship



Fatima Sheikh, MS.c

Email: sheikf9@mcmaster.ca

CONTACT INFORMATION

Alison Fox-Robichaud, MD, FRCPC

Email: afoxrob@mcmaster.ca

mailto:sheikf9@mcmaster.ca
mailto:afoxrob@mcmaster.ca

