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Abstract

Like their counterparts in healthcare, workers in medical examiner and coroners’ offices are 

considered essential workers. The frequency and urgency of their work during the coronavirus 

disease 2019 (COVID-19) pandemic have only become of greater importance. Because of 

the increased mortality in the general population due to SARS-CoV-2, the virus that causes 

COVID-19, it is reasonable to assume that the workload and risk of occupational exposure to 

SARS-CoV-2 have increased for these workers who are required by state law to investigate 

deaths known or suspected to be due to a contagious disease that constitutes a public hazard. 

Studies investigating the impact of the COVID-19 pandemic on these workers and their operations 

have been limited. The objective of this study was to conduct an assessment of routine medical 

examiner and coroners’ office duties (e.g., infectious disease testing and decedent transport) by 

surveying the 67 county medical examiner and coroners’ offices in Pennsylvania to characterize 

how the rise in infectious disease cases from COVID-19 influenced workload and resource 

needs. Quantitative results demonstrated an increase in workload and use of personal protective 

equipment (PPE) while engineering control usage remained the same. Qualitative results revealed 

various challenges experienced by the offices during the pandemic including limitations in 

access to PPE, insufficient storage space for increased numbers of decedents, personnel shortage/

burnout, and limited or no engagement at the state level for emergency response planning and 

implementation. These data are valuable to inform the need for additional guidance or supplies 

and may be used to optimize resource planning and implementation (e.g., personnel, facilities, and 

supplies) for both routine and surge demand scenarios.
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Introduction

Pennsylvania’s 67 counties have either an elected coroner or appointed medical examiner. 

Medical examiner and coroners’ (ME/Cs) offices are responsible for providing medicolegal 

death investigation services using forensic or environmental laboratories and investigations 

at the scene of death to assist judicial court systems, law enforcement, and environmental 

agencies within their jurisdictions. ME/Cs offices employ technical staff who engage in 

activities related to death investigation such as forensic technicians, investigators, laboratory 

directors, histologists, pathologists, and other scientists (Definitions 2018).

As required by Pennsylvania’s statute on county code, each ME/Cs office has the 

responsibility to investigate the facts and circumstances of a death that is not readily 

explainable or has occurred under suspicious circumstances. These include a sudden death 

not caused by a recognizable disease, a death that resulted from violence or trauma, a death 

occurring in a penal institution or while in the custody of law enforcement, and a sudden 

death of an infant. More relevant to the coronavirus disease 2019 (COVID-19) pandemic, 

ME/Cs offices also maintain the responsibility to investigate a death known or suspected 

to be due to a contagious disease that constitutes a public hazard (Coroner’s Investigation 

2018).

Workers in these offices have arguably been at higher risk of contracting SARS-CoV-2, 

the virus that causes COVID-19, than the general population because of their continuing 

responsibilities working outside of the home (Feehan et al. 2021; Pathela et al. 2021). 

Performing autopsies, which might involve aerosol-generating procedures, and collecting or 

handling postmortem samples on the deceased known or suspected to have COVID-19 at 

the time of death are considered to be tasks at high risk of exposure (OSHA 2020). SARS-

CoV-2 viral ribonucleic acid (RNA) has been detected in many tissues and bodily fluids 

(O’Keeffe 2021) and some studies have identified the infectious virus in respiratory tract 

specimens (Heinrich et al. 2021; Plenzig et al. 2021). ME/Cs office personnel have likely 

seen an increase in their workload and general precautions due to COVID-19. To continue 

operations, they had to reassess current practices and modify standard operating procedures 

and guidelines to reduce occupational exposure and the spread of SARS-CoV-2 within their 

workplace. The authors conducted a literature review in Summer 2020 to determine the 

types of changes implemented and to identify the need for additional guidance or support 

obtaining crucial supplies, which yielded no previous evaluations of the effect of COVID-19 

on ME/Cs operations. Therefore, the objective of this study was to conduct an assessment 

of routine ME/Cs duties by surveying the 67 county ME/Cs offices in Pennsylvania to 

characterize how the rise in infectious disease cases from COVID-19 influenced workload 

and resource needs. These data are valuable to inform the need for additional guidance 

or supplies and may be used to optimize resource planning and implementation (e.g., 

personnel, facilities, and supplies) for both routine and surge demand scenarios.
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Methods

To investigate the impact of the U.S. Department of Health and Human Services (HHS) 

COVID-19 public health emergency (declaration first issued in January 2020) (HHS 2020) 

on county ME/Cs offices in Pennsylvania, the authors collaborated with the Pennsylvania 

State Coroners Association (PSCA) and conducted a literature review of existing research 

addressing changes in practices made in medicolegal death investigation workplaces to 

address similar transmissible illnesses such as influenza. The PSCA is an organization of 

current and former medicolegal death investigation practitioners and subject matter experts 

which works to address issues experienced by the 67 county ME/Cs offices in Pennsylvania. 

At the time of the study, the PSCA’s membership included workers from each of the 67 

offices who were intimately familiar with operations of the offices. The study team, which 

consisted of subject matter experts in occupational medicine, personal protective technology, 

industrial hygiene, and epidemiology, designed a survey based on a literature review and 

input from the PCSA.

The survey instrument addressed four main occupational tasks undertaken by ME/Cs offices: 

(1) transportation of decedents, (2) field investigations (death scene), (3) external exams, and 

(4) autopsies. The PSCA advised that the hazard of occupational exposure to SARS-CoV-2 

would require changes to the four occupational tasks, such as personal protective equipment 

(PPE) usage. The survey contained 65 questions. As displayed in Table 1, the survey was 

organized by 13 survey categories with questions within each that were developed to elicit 

information related to specific topics.

Most questions asked the survey participant to answer based upon circumstances before the 
COVID-19 pandemic (January 2019–December 2019) and during the COVID-19 pandemic 
(after January 1, 2020). The survey instrument utilized dropdown selection, number field, 

and multiple-choice questions. The instrument also included one free text question asking 

respondents to describe what they felt was the biggest challenge(s) to their office operations 

due to the COVID-19 pandemic. There was no character limit to the response.

The PSCA and a subject matter expert in occupational medicine reviewed the survey to 

ensure field practitioner comprehension of the language and content of the questions. The 

survey instrument and dissemination activity were reviewed by the Centers for Disease 

Control and Prevention (CDC) and were conducted consistent with applicable federal law 

and CDC policy related to Human Subjects Committee/Institutional Review Board and 

Paperwork Reduction Act of 1995 compliance. A Public Health Exemption was provided 

due to the survey’s status as a COVID-19 pandemic response activity.

The survey was conducted using REDCap, a secure, web-based software platform (Harris 

et al. 2009, 2019). The link to the anonymous survey was distributed by PSCA to each 

of the 67 county ME/Cs offices in the state. Completion of the survey by a representative 

of each county ME/Cs office familiar with its operations was requested. The survey was 

available for completion (live) by participants between December 10, 2020 and January 

17, 2021. This time frame allowed ME/Cs offices sufficient preparation time to complete 

the survey with accurate information, allowing for expected increased workload during the 
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holiday season. Participants were provided explicit instructions that data from calendar year 

2021 were not requested in the event a survey was completed after January 1, 2021. At 

the close of the survey, 34 counties had a complete submission, and 14 counties had a 

partial submission. This represents responses by 71.6% of the survey population (50.8% 

for complete submission). Of the 48 submitted responses, three responses were excluded 

because they contained no data except for the name of the county. As a result, the final 

response rate used for data analysis was 45 completed responses, representing 67.16% of the 

survey population.

Data were analyzed using STATA version 16.1 (StataCorp, College Station, TX). Descriptive 

statistics were used to describe the measures of central tendency and relative frequency of 

responses, as appropriate. To allow for inclusion of partial submissions, all frequency data 

are presented relative to the total number of responses received for that question. Therefore, 

the denominators presented for the relative frequencies vary throughout. The responses 

to the free-text question in the survey were informally reviewed for discernable patterns. 

Number of offices expressing similar issues were tallied and issues shared by multiple 

offices were identified as patterns.

Results

Data analysis used 45 completed responses from ME/Cs offices across Pennsylvania. 

Responding offices had a median of 7 employees, mean of 10 employees, and a range of 

1–112. Most ME/Cs offices (n = 36/44, 81.8%) did not have their own facilities to conduct 

autopsies. Among the eight offices with autopsy facilities, only two offices reported having 

negative pressure rooms, two reported having a downdraft table, and none reported having 

biosafety level 3 facilities. About half (n = 24/45, 53.3%) had facility vehicles to conduct 

decedent transports from the death scene to the office. The remaining 21 (47.7%) facilities 

used another party to conduct transports.

The workloads reported for calendar years 2019 and 2020 are displayed in Table 2. Overall, 

facility workload increased from 2019 to 2020. The mean percent change in caseload 

was 27.5%. Transports, autopsies, and field investigations increased by 9.3%, 8.1%, and 

24.3% from 2019 to 2020, respectively. Among offices that conducted autopsies, six of six 

responding offices performed autopsies on decedents known to have COVID-19.

Table 3 presents information regarding the testing of decedents for SARS-CoV-2 throughout 

the study period. Of 35 respondents, 25 offices (71.4%) reported having the ability to 

test decedents for SARS-CoV-2 infection, most of which (68%) were submitted to third-

party laboratories for analysis. Of 25 offices who reported testing decedents, 23 (92.0%) 

performed testing on decedents who had signs and symptoms of COVID-19 at the time 

of death. The majority of offices (66%) began testing in March or April of 2020, but 4 

of 25 (16.0%) offices did not begin testing until September or later. The median reported 

percentage of decedents tested for SARS-CoV-2 prior to intake into the office was 22.5% 

(range = 1–100%). The median reported percentage of decedents overall testing positive for 

SARS-CoV-2 prior to intake into the office was 5% (range = 0–100%). The median number 
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of decedents processed by each office that tested positive for SARS-CoV-2 was 10 (range = 

0–560).

Table 4 presents the reported PPE usage practices across the responding ME/Cs offices 

by occupational task before and during the COVID-19 pandemic. The arrows pointing up 

represent an increase in the relative frequency of use of that type of PPE whereas the 

arrows pointing down indicate a decrease in use. In general, PPE use increased during the 

pandemic compared to before, independent of occupational task. Specifically, from 2019 

to 2020, the relative frequency of use increased for surgical masks (41.2% to 58.8%), N95 

filtering facepiece respirators (FFRs) (20.6% to 73.5%), nonabsorbent gowns, aprons (17.6% 

to 41.2%), Tyvek suits (8.8% to 17.6%), face shield/goggles (26.5% to 50%), shoe covers 

(26.5% to 41.2%), and surgical caps (2.9% to 5.9%) when conducting external exams. 

Similarly, during investigations, the relative frequency of PPE use increased from 2019 to 

2020 for all types of PPE except for powered air-purifying respirators (PAPRs) and surgical 

caps by 8.8–44.1%. The relative frequency of use of various types of PPE during decedent 

transports was reported to have increased for all types of PPE except for aprons, gloves, and 

surgical caps by 10.5–42.1%. The relative frequency of PPE use during autopsies increased 

for N95 FFRs (0% to 85.7%), PAPRs (14.3% to 28.6%), Tyvek suits (0% to 14.3%), and 

shoe covers (57.1% to 71.4%), but decreased for surgical masks (57.1% to 42.9%) and 

gloves (100.0% to 85.7%).

Table 4 also presents the relative frequency of use of various types of PPE while handling 

COVID-19 positive decedents. Most facilities (>50%) reported the use of N95 FFRs, 

gloves, and face shields/goggles when handling COVID-19 positive decedents. Few facilities 

(<10%) reported the use of elastomeric respirators, PAPRs, or surgical caps when handling 

SARS-CoV-2 positive decedents.

Table 5 describes the PPE practices reported by the ME/Cs offices. Of 28 responding offices, 

21 (75%) reported that their employees are not fit-tested for N95 FFRs or elastomeric 

respirators. Furthermore, 19 of 33 responding offices (57.6%) reported training their 

employees on proper use of PPE with a frequency of either “annually or more often” or 

“every 1–5 years.” Finally, 78.9% (15 of 19) offices reported that their employees received a 

refresher training on proper use of PPE within calendar year 2020.

Reported workplace protocols related to the COVID-19 pandemic are presented in Table 

6. The majority of ME/Cs offices (23/34, 67.7%) reported not attempting to perform 

field investigations remotely during calendar year 2020. Most offices reported increasing 

disinfection of decedent handling areas (23/34, 67.7%) and office areas (22/34, 64.7%). 

Physical distancing of ≥ 6 feet was reported as possible in “all areas” by only 13 of 34 

offices (40.6%) and possible in “some areas” by 17 offices (53.1%). Only 3 of 34 (8.8%) 

offices reported using plexiglass barriers to reduce potential SARS-CoV-2 transmission 

between employees.

Reported vehicle decontamination and disinfection practices for decedent transportation 

before and during the COVID-19 pandemic are summarized in Table 7. Of the 18 ME/Cs 

offices that reported conducting transports, 13 (72.2%) reported using an onsite facility to 
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decontaminate and disinfect vehicles. Two of 18 offices (11.1%) reported that the vehicles 

are not disinfected. Before the pandemic, 7 of 19 (36.8%) offices reported conducting 

vehicle decontamination/disinfection after each decedent transport whereas this practice was 

reported by 11 of 19 (57.9%) during the COVID-19 pandemic.

Finally, the review of the responses to the free-text question maintained several common 

challenges. These included ME/Cs offices experiencing (1) limited access to PPE (unable 

to purchase in the market due to supply chain shortages and inability of state government 

to provide sufficient allocations), (2) limited or lack of storage space for increased number 

of decedents, (3) increase in personnel shortage and burnout/stress, and (4) limited or 

no engagement at the state level for emergency response planning and implementation. 

Additionally, numerous responses included a theme of insufficient budget or financial 

allocations for supplies and staffing prior to the pandemic, which respondents directly 

connected to the challenges they experienced during the pandemic.

Discussion

The authors are not aware of previous investigations evaluating the effect of COVID-19 on 

ME/Cs offices, suggesting that the findings from this study provide the most comprehensive 

information available for this worker population at the time of publication. The results of the 

survey demonstrated an increase in overall workload among the responding ME/Cs offices 

between 2019 and 2020. Specifically, this included caseload, decedent transports, autopsies, 

and field investigations.

PPE usage patterns were generally consistent with recommendations provided by 

government agencies, professional organization guidelines, and published peer-reviewed 

literature for the specific workplace activities addressed. Recommendations related to 

SARS-CoV-2 (CDC 2020; Lacy et al. 2020; Osborn et al. 2020) generally coincided with 

recommendations for safe work practices in laboratories and autopsy suites (Nolte et al. 

2002; Miller et al. 2012) included the use of contact and droplet precaution PPE such as 

goggles/face shields and N95 FFRs or respirators with a greater protection factor (e.g., 

PAPRs). The decrease in usage of gloves across all activities was not consistent with the 

recommendations reviewed. The authors speculate this decrease might be due to supply 

shortages, but it remains unclear why there was a reported decrease in glove usage. While 

PPE usage patterns changed for ME/Cs offices during the pandemic, the results indicated 

that frequency of PPE training delivery and respirator fit testing (specific to N95 FFR or 

elastomeric respirator use) could be improved.

Findings of the survey demonstrate the effects of a pandemic on ME/Cs office operations 

and personnel, which policy makers or planners may consider for future preparedness and 

response needs. Specifically, increases in PPE usage might require changes in practices 

related to PPE acquisition, supply, and allocation from state resources. Among offices 

that perform autopsies, most were performing autopsies on decedents known to have SARS-

CoV-2, but few had the engineering controls recommended to protect workers in autopsy 

suites (Nolte et al. 2002, 2021; Miller et al. 2012; Lacy et al. 2020). The increased workload 

associated with the COVID-19 pandemic likely exacerbated long-standing workforce 
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capacity and workload challenges identified by the National Institute of Justice (U.S. 

Department of Justice 2019). The findings of increased workload and the reported increase 

in burnout/stress (in the free text responses) suggest that considerations need to be given 

to promote mental health of ME/Cs office personnel. Studies focusing on other healthcare 

sector workers, such as physicians, have demonstrated a greater risk for psychological stress 

due to the workplace pressures related to the pandemic and the need for processes to provide 

mental health support (Galbraith et al. 2021). These pressures include increased workload 

and increased risk of infection to self or family members based on occupational exposure to 

individuals with SARS-CoV-2 infection (Galbraith et al. 2021; Søvold et al. 2021). While 

this survey did not assess mental health status of the ME/Cs office workers, the increase in 

workload from 2019 to 2020, work involving decedents with SARS-CoV-2 infection, and 

changes in workplace practices can be used to speculate an increase in workplace stress.

This study had several limitations. First, not all ME/Cs offices invited to participate 

completed the survey. Additionally, not all responding offices completed the entire survey 

as intended. Therefore, the results might not be representative of the experiences of all 

67 ME/Cs offices in the state nor generalizable to those in other states. This study 

did not include characteristics of non-responding offices which could introduce bias in 

the estimates. For example, if the non-responding offices were busier, the results would 

have underestimated the true burden. Second, the analytical approach taken was limited 

to descriptive statistics only. Therefore, statistical comparison between groups were not 

made. Third, the increase in workload should not be completely attributed to deaths as a 

result of SARS-CoV-2 infection. According to the National Center for Health Statistics, 

drug overdose deaths in the United States rose by 29.4% in 2020 (Ahmad et al. 2021). 

In the 2020 National Survey on Drug Use and Health, most respondents perceived that 

the COVID-19 pandemic had a negative effect on their mental health and 25.9 million 

past-year users of alcohol and 10.9 million past-year users of drugs other than alcohol were 

estimated to be using these substances “a little more or much more” than they did before the 

COVID-19 pandemic began (Substance Abuse and Mental Health Services Administration 

2021). Therefore, the increase in workload might include other deaths related to challenges 

during the pandemic, not just SARS-CoV-2 infection. Finally, the survey instrument did 

not ask why usage decreased or increased for specific PPE. As a result, it is unknown if 

decreased use in certain types of PPE (e.g., surgical mask) could be the result of increased 

use in other PPE (e.g., N95) or other limitations such as limited supply or inability to 

decontaminate PPE.

Conclusion

Like their counterparts in healthcare, workers in ME/Cs offices are considered essential 
workers. During the pandemic, the frequency and urgency of their work have only 

become of greater importance. This study of ME/Cs offices in Pennsylvania has allowed 

for characterization of the impact of the COVID-19 pandemic on office operations and 

personnel. Quantitative results demonstrated an increase in workload between 2019 and 

2020. Qualitative results revealed various challenges experienced by the offices during 

the pandemic including limitations in access to PPE, insufficient storage space for more 

decedents, and the need for inclusion in broader emergency response planning and 
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implementation. When these are considered in the context of worker shortages and increased 

risk of infection to self or family members based on occupational exposure to individuals 

with SARS-CoV-2 infection, the effects of the COVID-19 pandemic can be speculated 

to be extremely impactful on human resources of ME/Cs offices. Understanding these 

issues could help target areas where improved preparedness for future emergencies and 

response are needed to improve the overall operations and protection of workers in the 

medicolegal death investigation setting. Although the results have documented an increase 

in PPE reliance and usage, the frequency of PPE training delivery and respirator fit 

testing are insufficient within this worker population and need to be improved. While it 

is recognized that Pennsylvania operates occupational health and safety plans that are similar 

to federal Occupational Safety and Health Administration (OSHA) standards, it is unknown 

if employees within the ME/Cs offices follow a comparable respiratory protection program. 

Therefore, the results in Pennsylvania may not be comparable to states that do fall under 

OSHA jurisdiction for annual fit-testing requirements. In accordance with the hierarchy 

of controls, improvements can be made to administrative and engineering controls. It is 

important that that policy makers or planners consider the lessons learned from this study for 

future preparedness and response needs.

Acknowledgments

The authors would like to thank the Pennsylvania State Coroners Association for its collaboration in developing 
and implementing the survey. We also thank Dr. Frederic Gerr for his valuable comments and suggestions on the 
draft of the survey instrument. The authors are grateful to the medical examiner and coroners’ office personnel who 
participated in the survey and for their continued work in responding to the COVID-19 pandemic.

Funding

This project was supported by the National Institute for Occupational Safety and Health.

Disclaimer

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention. 
The authors confirm that the data supporting the findings of this study are available within the article and/or its 
supplementary materials.

References

Ahmad FB, Rossen LM, Sutton P. 2021. Provisional drug overdose death counts. National Center 
for Health Statistics; [accessed 2022 Feb 14]. https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-
data.htm.

CDC (Centers for Disease Control and Prevention). 2020. Collection and submission of postmortem 
specimens from coronavirus disease 2019 (COVID-2019), Interim guidance updated June 4, 2020; 
[accessed 2022 Feb 14]. https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-postmortem-
specimens.html.

Coroner’s Investigation. 2018. 16 Pa. Cons. Stat. § 1218-B.

Definitions. 2018. 16 Pa. Cons. Stat. § 1202-B.

Feehan AK, Denstel KD, Katzmarzyk PT, Velasco C, Burton JH, Price-Haywood EG, Seoane L. 2021. 
Community versus individual risk of SARS-CoV-2 infection in two municipalities of Louisiana, 
USA: an assessment of Area Deprivation Index (ADI) paired with seroprevalence data over time. 
PLoS One. 16(11):e0260164. doi:10.1371/jour-nal.pone.0260164 [PubMed: 34847149] 

Galbraith N, Boyda D, McFeeters D, Hassan T. 2021. The mental health of doctors during the 
COVID-19 pandemic. BJPsych Bull. 45(2):93–97. doi:10.1192/bjb.2020.44 [PubMed: 32340645] 

Attwood et al. Page 8

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-postmortem-specimens.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-postmortem-specimens.html


Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, McLeod L, Delacqua G, Delacqua 
F, Kirby J, et al. 2019. The REDCap consortium: building an international community of software 
platform partners. J Biomed Inform. 95:103208. doi:10.1016/j.jbi.2019.103208 Epub 2019 May 9. 
[PubMed: 31078660] 

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. 2009. Research electronic 
data capture (REDCap)-a metadata-driven methodology and workflow process for providing 
translational research informatics support. J Biomed Inform. 42(2):377–381. doi:10.1016/
j.jbi.2008.08.010 [PubMed: 18929686] 

Heinrich F, Meißner K, Langenwalder F, Püschel K, Nörz D, Hoffmann A, Lütgehetmann M, 
Aepfelbacher M, Bibiza-Freiwald E, Pfefferle S, et al. 2021. Postmortem stability of sars-cov-2 in 
nasopharyngeal mucosa. Emerg Infect Dis. 27(1):329–331. doi:10.3201/eid2701.203112 [PubMed: 
33327991] 

HHS (U.S. Department of Health and Human Services). 2020. Determination that a public health 
emergency exists nationwide as the result of the 2019 Novel Coronavirus; [accessed 2021 Dec 3]. 
https://www.phe.gov/emergency/news/healthactions/phe/Pages/2019-nCoV.aspx.

Lacy JM, Brooks EG, Akers J, Armstrong D, Decker L, Gonzalez A, Humphrey W, Mayer R, Miller 
M, Perez C, et al. 2020. COVID-19: postmortem diagnostic and biosafety considerations. Am J 
Forensic Med Pathol. 41(3):143–151. doi:10.1097/PAF.0000000000000567 [PubMed: 32379077] 

Miller JM, Astles R, Baszler T, Chapin K, Carey R, Garcia L, Gray L, Larone D, Pentella M, Pollock 
A, et al. 2012. Guidelines for safe work practices in human and animal medical diagnostic 
laboratories. Recommendations of a CDC-convened, Biosafety Blue Ribbon Panel. MMWR 
Suppl. 61(1):1–102. Erratum in MMWR Surveill Summ. 61(12):214.

Nolte KB, Muller TB, Denmark AM, Burstein R, Villalobos YA. 2021. Design and construction 
of a biosafety level 3 autopsy laboratory. Arch Pathol Lab Med. 145(4):407–414. doi:10.5858/
arpa.2020-0644-SA [PubMed: 33307551] 

Nolte KB, Taylor DG, Richmond JY. 2002. Biosafety considerations for autopsy. Am J Forensic Med 
Pathol. 23(2):107–122. doi:10.1097/00000433-200206000-00001 [PubMed: 12040252] 

Occupational Safety and Health Administration. 2020. Postmortem care workers and employers. 
Washington, DC: U.S. Department of Labor; [accessed 2022 Feb 14]. https://www.osha.gov/
coronavirus/control-prevention/postmortem-care.

O’Keeffe J 2021. Field inquiry: COVID-19 risks from handling the deceased. Vancouver, BC: 
National Collaborating Centre for Environmental Health; [accessed 2022 Feb 14]. https://ncceh.ca/
documents/field-inquiry/covid-19-risks-handling-deceased.

Osborn M, Lucas S, Stewart R, Swift B, Youd E. 2020. Briefing on COVID-19: autopsy practice 
relating to possible cases of COVID-19 (2019-nCov, novel coronavirus from China 2019/2020). 
The Royal College of Pathologists. Unique document reference number: G202.

Pathela P, Crawley A, Weiss D, Maldin B, Cornell J, Purdin J, Schumacher PK, Marovich S, Li J, 
Daskalakis D. 2021. Seroprevalence of severe acute respiratory syndrome coronavirus 2 following 
the largest initial epidemic wave in the United States: findings from New York City, 13 May to 21 
July 2020. J Infect Dis. 224(2):196–206. doi:10.1093/infdis/jiab200 [PubMed: 33836067] 

Plenzig S, Bojkova D, Held H, Berger A, Holz F, Cinatl J, Gradhand E, Kettner M, Pfeiffer A, Verhoff 
MA, et al. 2021. Infectivity of deceased COVID-19 patients. Int J Legal Med. 135(5):2055–2060. 
doi:10.1007/s00414-021-02546-7 [PubMed: 33665704] 

Søvold LE, Naslund JA, Kousoulis AA, Saxena S, Qoronfleh MW, Grobler C, Münter L. 2021. 
Prioritizing the mental health and well-being of healthcare workers: an urgent global public health 
priority. Front Public Health. 9:679397. doi:10.3389/fpubh.2021.679397 [PubMed: 34026720] 

Substance Abuse and Mental Health Services Administration. 2021. Key substance use and mental 
health indicators in the United States: results from the 2020 National Survey on Drug Use 
and Health (HHS Publication No. PEP21-07-01-003, NSDUH Series H-56). Rockville, MD: 
Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services 
Administration; [accessed 2022 Feb 14]. https://www.samhsa.gov/data/report/2020-nsduh-annual-
national-report.

Attwood et al. Page 9

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.phe.gov/emergency/news/healthactions/phe/Pages/2019-nCoV.aspx
https://www.osha.gov/coronavirus/control-prevention/postmortem-care
https://www.osha.gov/coronavirus/control-prevention/postmortem-care
https://ncceh.ca/documents/field-inquiry/covid-19-risks-handling-deceased
https://ncceh.ca/documents/field-inquiry/covid-19-risks-handling-deceased
https://www.samhsa.gov/data/report/2020-nsduh-annual-national-report
https://www.samhsa.gov/data/report/2020-nsduh-annual-national-report


U.S. Department of Justice. 2019. Report to Congress: needs assessment of forensic laboratories and 
medical examiner/coroner offices. NIJ, OJP, DOJ. NCJ 253626; [accessed 2022 Feb 14]. https://
www.justice.gov/olp/page/file/1228306/download.

Attwood et al. Page 10

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.justice.gov/olp/page/file/1228306/download
https://www.justice.gov/olp/page/file/1228306/download


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 11

Ta
b

le
 1

.

Su
rv

ey
 c

at
eg

or
y 

an
d 

to
pi

cs
.

Su
rv

ey
 c

at
eg

or
y

To
pi

cs
 s

ur
ve

y 
qu

es
ti

on
s 

el
ic

it
ed

 in
fo

rm
at

io
n 

ab
ou

t

G
en

er
al

 D
es

cr
ip

tio
n 

of
 F

ac
ili

ty
• 

C
ou

nt
y 

w
he

re
 o

ff
ic

e 
is

 lo
ca

te
d

• 
To

ta
l n

um
be

r 
of

 e
m

pl
oy

ee
s

• 
N

um
be

r 
of

 e
m

pl
oy

ee
s 

by
 p

os
iti

on
/ti

tle
• 

If
 o

ff
ic

e 
ha

s 
au

to
ps

y 
su

ite
, n

eg
at

iv
e 

pr
es

su
re

 r
oo

m
s,

 d
ow

nd
ra

ft
 ta

bl
es

• 
H

ig
he

st
 b

io
sa

fe
ty

 le
ve

l
• 

If
 o

ff
ic

e 
tr

an
sp

or
ts

 d
ec

ed
en

ts

O
ff

ic
e 

W
or

kl
oa

d 
in

 C
al

en
da

r 
Y

ea
r 

20
19

• 
C

as
el

oa
d 

(r
ec

ei
ve

d/
pr

oc
es

se
d 

de
ce

de
nt

s)
• 

D
ec

ed
en

t t
ra

ns
po

rt
s

• 
A

ut
op

si
es

O
ff

ic
e 

W
or

kl
oa

d 
af

te
r 

Ja
nu

ar
y 

1,
 2

02
0

• 
C

as
el

oa
d 

(r
ec

ei
ve

d/
pr

oc
es

se
d 

de
ce

de
nt

s)
• 

D
ec

ed
en

t t
ra

ns
po

rt
s

• 
A

ut
op

si
es

Te
st

in
g 

of
 E

m
pl

oy
ee

s 
fo

r 
C

O
V

ID
-1

9
• 

A
va

ila
bi

lit
y 

of
 te

st
in

g 
fo

r 
em

pl
oy

ee
s

• 
K

in
d 

of
 S

A
R

S-
C

oV
-2

 te
st

 u
se

d
• 

Fr
eq

ue
nc

y 
of

 te
st

in
g

• 
C

ir
cu

m
st

an
ce

s 
fo

r 
te

st
in

g 
em

pl
oy

ee
s

• 
W

he
n 

of
fi

ce
 b

eg
an

 te
st

in
g

• 
N

um
be

r 
of

 e
m

pl
oy

ee
s 

th
at

 h
av

e 
te

st
ed

 p
os

iti
on

 s
in

ce
 J

an
ua

ry
 1

, 2
02

0
• 

N
um

be
r 

of
 e

m
pl

oy
ee

s 
th

at
 h

av
e 

be
en

 a
bs

en
t f

ro
m

 w
or

k 
du

e 
to

 a
ny

 r
ea

so
n 

re
la

te
d 

to
 C

O
V

ID
-1

9 
si

nc
e 

Ja
nu

ar
y 

1,
 2

02
0

Te
st

in
g 

of
 D

ec
ed

en
ts

 f
or

 C
O

V
ID

-1
9

• 
A

va
ila

bi
lit

y 
of

 te
st

in
g 

fo
r 

de
ce

de
nt

s
• 

W
ho

 c
on

du
ct

s 
an

d 
an

al
yz

es
 te

st
• 

C
ir

cu
m

st
an

ce
s 

fo
r 

te
st

in
g 

de
ce

de
nt

s
• 

W
he

n 
of

fi
ce

 b
eg

an
 te

st
in

g
• 

N
um

be
r 

of
 d

ec
ed

en
ts

 th
at

 h
av

e 
be

en
 te

st
ed

• 
Pe

rc
en

ta
ge

 o
f 

de
ce

de
nt

s 
te

st
ed

 p
os

iti
ve

 b
ef

or
e 

be
in

g 
en

co
un

te
re

d 
by

 o
ff

ic
e

• 
If

 e
m

pl
oy

ee
s 

pe
rf

or
m

 a
ut

op
si

es
 o

n 
de

ce
de

nt
s 

kn
ow

n 
to

 b
e 

po
si

tiv
e

• 
N

um
be

r 
of

 d
ec

ed
en

ts
 p

ro
ce

ss
ed

 b
y 

of
fi

ce
 th

at
 h

av
e 

te
st

ed
 p

os
iti

ve

PP
E

 P
ra

ct
ic

es
 b

ef
or

e 
Ja

nu
ar

y 
1,

 2
02

0
• 

T
ra

ns
po

rt
 o

f 
de

ce
de

nt
s

• 
E

xt
er

na
l e

xa
m

s
• 

A
ut

op
si

es
• 

Fi
el

d 
in

ve
st

ig
at

io
ns

PP
E

 P
ra

ct
ic

es
 s

in
ce

 J
an

ua
ry

 1
, 2

02
0

• 
T

ra
ns

po
rt

 o
f 

de
ce

de
nt

s
• 

E
xt

er
na

l e
xa

m
s

• 
A

ut
op

si
es

• 
Fi

el
d 

in
ve

st
ig

at
io

ns
• 

PP
E

 u
se

d 
fo

r 
ha

nd
lin

g 
kn

ow
n 

or
 s

us
pe

ct
ed

 p
os

iti
ve

 d
ec

ed
en

ts

T
ra

in
in

g 
an

d 
Fi

t-
Te

st
in

g
• 

A
re

 e
m

pl
oy

ee
s 

fi
t-

te
st

ed
 f

or
 th

e 
re

sp
ir

at
or

 th
ey

 u
se

• 
If

 e
m

pl
oy

ee
s 

ha
ve

 b
ee

n 
fi

t-
te

st
ed

 s
in

ce
 J

an
ua

ry
 1

, 2
02

0
• 

Fr
eq

ue
nc

y 
of

 tr
ai

ni
ng

 d
el

iv
er

y 
fo

r 
em

pl
oy

ee
s 

on
 p

ro
pe

r 
us

e 
of

 P
PE

• 
If

 e
m

pl
oy

ee
s 

re
ce

iv
ed

 a
ny

 r
ef

re
sh

er
 tr

ai
ni

ng
 o

n 
th

e 
pr

op
er

 u
se

 o
f 

PP
E

 s
in

ce
 J

an
ua

ry
 1

, 2
02

0

O
ff

ic
es

 C
ha

ra
ct

er
is

tic
s 

an
d 

C
ha

ng
es

 to
 W

or
kp

la
ce

 P
ro

to
co

ls
 

R
el

at
ed

 to
 th

e 
C

O
V

ID
-1

9 
Pa

nd
em

ic
• 

If
 o

ff
ic

e 
at

te
m

pt
ed

 to
 p

er
fo

rm
 f

ie
ld

 in
ve

st
ig

at
io

ns
 r

em
ot

el
y 

si
nc

e 
Ja

nu
ar

y 
1,

 2
02

0
• 

If
 w

or
kp

la
ce

/e
qu

ip
m

en
t d

is
in

fe
ct

io
n 

pr
ot

oc
ol

s 
ch

an
ge

d 
re

la
te

d 
to

 d
ec

ed
en

t h
an

dl
in

g 
ar

ea
s,

 d
ec

ed
en

t s
to

ra
ge

 a
re

as
, a

nd
 o

ff
ic

es
 a

re
as

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 12

Su
rv

ey
 c

at
eg

or
y

To
pi

cs
 s

ur
ve

y 
qu

es
ti

on
s 

el
ic

it
ed

 in
fo

rm
at

io
n 

ab
ou

t

• 
W

he
re

 in
 o

ff
ic

e 
ca

n 
em

pl
oy

ee
s 

m
ai

nt
ai

n 
ph

ys
ic

al
 d

is
ta

nc
in

g 
of

 6
 f

ee
t

• 
If

 o
ff

ic
e 

in
st

al
le

d 
ph

ys
ic

al
 b

ar
ri

er
s 

su
ch

 a
s 

pl
ex

ig
la

ss

T
ra

ns
po

rt
at

io
n 

V
eh

ic
le

 D
ec

on
ta

m
in

at
io

n/
D

is
in

fe
ct

io
n

• 
W

he
re

 v
eh

ic
le

s 
ar

e 
de

co
nt

am
in

at
ed

/d
is

in
fe

ct
ed

• 
H

ow
 o

ft
en

 v
eh

ic
le

s 
w

er
e 

de
co

nt
am

in
at

ed
/d

is
in

fe
ct

ed
 in

 c
al

en
da

r 
ye

ar
 2

01
9

• 
H

ow
 o

ft
en

 v
eh

ic
le

s 
ar

e 
de

co
nt

am
in

at
ed

/d
is

in
fe

ct
ed

 s
in

ce
 J

an
ua

ry
 1

, 2
02

0

E
ng

in
ee

ri
ng

 C
on

tr
ol

s 
fo

r 
A

ut
op

si
es

 in
 C

al
en

da
r 

Y
ea

r 
20

19
• 

U
se

 a
nd

 f
re

qu
en

cy
 o

f 
us

e 
of

 n
eg

at
iv

e 
pr

es
su

re
 r

oo
m

, d
ow

nd
ra

ft
 ta

bl
e,

 lo
ca

l e
xh

au
st

 v
en

til
at

io
n,

 b
io

sa
fe

ty
 c

ab
in

et

E
ng

in
ee

ri
ng

 C
on

tr
ol

s 
fo

r 
A

ut
op

si
es

 s
in

ce
 J

an
ua

ry
 1

, 2
02

0
• 

U
se

 a
nd

 f
re

qu
en

cy
 o

f 
us

e 
of

 n
eg

at
iv

e 
pr

es
su

re
 r

oo
m

, d
ow

nd
ra

ft
 ta

bl
e,

 lo
ca

l e
xh

au
st

 v
en

til
at

io
n,

 b
io

sa
fe

ty
 c

ab
in

et

Fr
ee

 T
ex

t Q
ue

st
io

n
• 

W
ha

t o
ff

ic
e 

fe
lt 

w
as

 th
e 

bi
gg

es
t c

ha
lle

ng
e 

to
 M

ed
ic

al
 E

xa
m

in
er

 / 
C

or
on

er
 p

er
so

nn
el

 a
nd

 o
pe

ra
tio

ns
 d

ue
 to

 th
e 

C
O

V
ID

-1
9 

pa
nd

em
ic

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 13

Ta
b

le
 2

.

Pe
nn

sy
lv

an
ia

 M
ed

ic
al

 E
xa

m
in

er
 a

nd
 C

or
on

er
 O

ff
ic

e 
W

or
kl

oa
d 

in
 2

01
9 

an
d 

20
20

.

C
al

en
da

r 
ye

ar
 2

01
9

C
al

en
da

r 
ye

ar
 2

02
0

D
el

ta
*†

N
um

be
r 

of
 r

es
po

ns
es

M
ed

ia
n 

(I
Q

R
)

N
um

be
r 

of
 r

es
po

ns
es

M
ed

ia
n 

(I
Q

R
)

M
ea

n 
(S

D
)

W
ha

t w
as

 th
e 

ca
se

lo
ad

 (
re

ce
iv

ed
/p

ro
ce

ss
ed

 d
ec

ed
en

ts
) 

fo
r 

yo
ur

 o
ff

ic
e?

37
23

3 
(1

37
–7

71
)

35
28

7 
(1

33
–9

00
)

27
.5

%
 (

61
.2

%
)

H
ow

 m
an

y 
de

ce
de

nt
 tr

an
sp

or
ts

 h
as

 y
ou

r 
of

fi
ce

 c
on

du
ct

ed
?

32
10

0.
5 

(5
0–

24
3)

31
11

5 
(4

7–
24

3)
9.

3%
 (

25
.7

%
)

H
ow

 m
an

y 
au

to
ps

ie
s 

ha
s 

yo
ur

 o
ff

ic
e 

co
nd

uc
te

d?
36

40
 (

25
–7

9.
5)

35
40

 (
15

–8
9)

8.
1%

 (
45

.1
%

)

H
ow

 m
an

y 
fi

el
d 

in
ve

st
ig

at
io

ns
 h

as
 y

ou
r 

of
fi

ce
 c

on
du

ct
ed

?
36

18
5 

(1
00

.5
–4

24
)

35
18

0 
(9

0–
42

5)
24

.3
%

 (
65

.2
%

)

Su
rv

ey
 r

es
po

ns
es

 w
er

e 
co

lle
ct

ed
 b

et
w

ee
n 

12
/1

0/
20

20
 a

nd
 1

/1
3/

20
21

.

* C
al

cu
la

te
d 

as
 th

e 
pe

rc
en

t c
ha

ng
e 

fr
om

 c
al

en
da

r 
ye

ar
 2

01
9 

to
 c

al
en

da
r 

ye
ar

 2
02

0.

† O
nl

y 
in

cl
ud

es
 r

ec
or

ds
 th

at
 r

ep
or

te
d 

bo
th

 2
01

9 
an

d 
20

20
 d

at
a 

(n
 =

 3
5 

fo
r 

ca
se

lo
ad

, a
ut

op
si

es
, a

nd
 f

ie
ld

 in
ve

st
ig

at
io

ns
, n

 =
 3

1 
fo

r 
tr

an
sp

or
ts

).

A
bb

re
vi

at
io

ns
: I

Q
R

 =
 I

nt
er

qu
ar

til
e 

ra
ng

e,
 S

D
 =

 S
ta

nd
ar

d 
de

vi
at

io
n

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 14

Ta
b

le
 3

.

C
O

V
ID

-1
9 

te
st

in
g 

of
 d

ec
ed

en
ts

.

N
um

be
r 

of
 r

es
po

ns
es

M
ed

ia
n 

(R
an

ge
)

N
 (

%
)

D
oe

s 
yo

ur
 o

ff
ic

e 
cu

rr
en

tly
 h

av
e 

th
e 

ab
ili

ty
 to

 te
st

 d
ec

ed
en

ts
 f

or
 S

A
R

S-
C

oV
-2

 in
fe

ct
io

n?
35

 
Y

es
25

 (
71

.4
%

)

 
N

o
10

 (
28

.6
%

)

If
 y

es
, w

ho
 c

on
du

ct
s 

an
d 

an
al

yz
es

 th
e 

te
st

?:
*

25

 
O

ff
ic

e 
co

nd
uc

ts
 te

st
s 

an
d 

an
al

yz
es

 in
-h

ou
se

4 
(1

6.
0%

)

 
O

ff
ic

e 
co

lle
ct

s 
sa

m
pl

es
 a

nd
 s

ub
m

its
 to

 th
ir

d 
pa

rt
y 

fo
r 

an
al

ys
is

17
 (

68
.0

%
)

 
B

ot
h

4 
(1

6.
0%

)

 
O

th
er

, p
le

as
e 

sp
ec

if
y

0 
(0

%
)

U
nd

er
 w

ha
t c

ir
cu

m
st

an
ce

s 
do

es
 y

ou
r 

of
fi

ce
 te

st
 d

ec
ed

en
ts

 f
or

 S
A

R
S-

C
oV

-2
?*

25

 
A

ll 
de

ce
de

nt
s 

w
ith

ou
t k

no
w

n 
po

si
tiv

e 
SA

R
S-

C
oV

-2
 te

st
 r

es
ul

t
1 

(4
.0

%
)

 
D

ec
ed

en
ts

 w
ith

 s
ig

ns
 o

r 
sy

m
pt

om
s 

of
 C

O
V

ID
-1

9 
at

 ti
m

e 
of

 d
ea

th
23

 (
92

.0
%

)

 
D

ec
ed

en
ts

 a
bo

ve
 a

 c
er

ta
in

 a
ge

 (
sp

ec
if

y 
ag

e)
0 

(0
%

)

 
D

ec
ed

en
ts

 f
ro

m
 c

er
ta

in
 s

et
tin

gs
 (

e.
g.

, l
on

g-
te

rm
 c

ar
e 

fa
ci

lit
ie

s)
 (

sp
ec

if
y 

se
tti

ng
s)

2 
(8

.0
%

)

 
A

t t
he

 r
eq

ue
st

 o
f 

fa
m

ily
/n

ex
t o

f 
ki

n
3 

(1
2.

0%
)

 
O

th
er

 (
pl

ea
se

 s
pe

ci
fy

)
3 

(1
2.

0%
)

W
he

n 
di

d 
yo

ur
 o

ff
ic

e 
be

gi
n 

te
st

in
g 

de
ce

de
nt

s 
fo

r 
SA

R
S-

C
oV

-2
?*

25

 
M

ar
ch

8 
(3

2.
0%

)

 
A

pr
il

6 
(2

4.
0%

)

 
M

ay
1 

(4
.0

%
)

 
Ju

ne
2 

(8
.0

%
)

 
Ju

ly
0%

 
A

ug
us

t
0%

 
Se

pt
em

be
r

1 
(4

.0
%

)

 
O

ct
ob

er
1 

(4
.0

%
)

 
N

ov
em

be
r

0%

 
D

ec
em

be
r

2 
(8

.0
%

)

 
D

o 
no

t k
no

w
4 

(1
6.

0%
)

H
ow

 m
an

y 
de

ce
de

nt
s 

ha
s 

yo
ur

 o
ff

ic
e 

te
st

ed
 f

or
 S

A
R

S-
C

oV
-2

?*
†

20
5.

5 
(0

-2
72

)

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 15

N
um

be
r 

of
 r

es
po

ns
es

M
ed

ia
n 

(R
an

ge
)

N
 (

%
)

W
ha

t p
er

ce
nt

ag
e 

of
 d

ec
ed

en
ts

 h
av

e 
be

en
 te

st
ed

 f
or

 S
A

R
S-

C
oV

-2
 b

ef
or

e 
be

in
g 

en
co

un
te

re
d 

by
 y

ou
r 

of
fi

ce
 (

ap
pr

ox
im

at
e 

if
 n

ec
es

sa
ry

)?
†

 
A

ll 
R

es
po

ns
es

18
22

.5
%

 (
1-

10
0%

)

 
1–

19
%

8 
(4

4.
4%

)

 
20

–3
9%

4 
(2

2.
2%

)

 
40

–5
9%

2 
(1

1.
1%

)

 
60

–7
9%

1 
(5

.6
%

)

 
80

–1
00

%
3 

(1
6.

7%
)

W
ha

t p
er

ce
nt

ag
e 

of
 d

ec
ed

en
ts

 te
st

ed
 p

os
iti

ve
 f

or
 S

A
R

S-
C

oV
-2

 b
ef

or
e 

be
in

g 
en

co
un

te
re

d 
by

 y
ou

r 
of

fi
ce

 (
ap

pr
ox

im
at

e 
if

 n
ec

es
sa

ry
)?

 
A

ll 
R

es
po

ns
es

27
5%

 (
0-

10
0%

)

 
1–

19
%

17
 (

65
.4

%
)

 
20

–3
9%

5 
(1

9.
2%

)

 
40

–5
9%

2 
(7

.7
%

)

 
60

–7
9%

1 
(3

.9
%

)

 
80

–1
00

%
1 

(3
.9

%
)

D
o 

em
pl

oy
ee

s 
fr

om
 y

ou
r 

of
fi

ce
 p

er
fo

rm
 a

ut
op

si
es

 (
lim

ite
d 

in
 s

co
pe

 o
r 

fu
ll)

 o
n 

de
ce

de
nt

s 
w

ho
 a

re
 k

no
w

n 
to

 b
e 

po
si

tiv
e 

fo
r 

C
O

V
ID

-1
9?

‡
6

 
Y

es
6 

(1
00

%
)

 
N

o
0 

(0
%

)

H
ow

 m
an

y 
de

ce
de

nt
s 

pr
oc

es
se

d 
by

 y
ou

r 
of

fi
ce

 h
av

e 
te

st
ed

 p
os

iti
ve

 f
or

 S
A

R
S-

C
oV

-2
?*

21
10

 (
0-

56
0)

* Q
ue

st
io

n 
w

as
 s

ki
pp

ed
 if

 te
st

in
g 

w
as

 n
ot

 a
va

ila
bl

e.

† Q
ue

st
io

n 
sk

ip
pe

d 
if

 a
ll 

de
ce

de
nt

s 
w

ith
ou

t s
us

pe
ct

ed
 C

O
V

ID
-1

9 
w

er
e 

te
st

ed
.

‡ Q
ue

st
io

n 
w

as
 li

m
ite

d 
to

 o
nl

y 
th

os
e 

w
ho

 s
ta

te
d 

th
e 

ab
ili

ty
 c

on
du

ct
 a

ut
op

si
es

.

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 16

Ta
b

le
 4

.

PP
E

 u
se

d 
be

fo
re

 a
nd

 d
ur

in
g 

th
e 

C
O

V
ID

-1
9 

pa
nd

em
ic

 b
y 

Pe
nn

sy
lv

an
ia

 M
ed

ic
al

 E
xa

m
in

er
 a

nd
 C

or
on

er
 O

ff
ic

es
 b

y 
O

cc
up

at
io

na
l T

as
k.

E
xt

er
na

l e
xa

m
s 

(n
 =

 3
4)

In
ve

st
ig

at
io

ns
 (

n 
= 

34
)

D
ec

ed
en

t 
tr

an
sp

or
ts

 (
n 

= 
19

)
A

ut
op

si
es

 (
n 

= 
7)

H
an

dl
in

g 
C

O
V

ID
-1

9 
po

si
ti

ve
 d

ec
ed

en
ts

 (
n 

= 
34

)

B
ef

or
e

D
ur

in
g

B
ef

or
e

D
ur

in
g

B
ef

or
e

D
ur

in
g

B
ef

or
e

D
ur

in
g

D
ur

in
g

Su
rg

ic
al

 M
as

ks
41

.2
%

▲
58

.8
%

23
.5

%
▲

61
.8

%
26

.3
%

▲
42

.1
%

57
.1

%
▼

42
.9

%
55

.9
%

N
95

 F
FR

s
20

.6
%

▲
73

.5
%

17
.6

%
▲

61
.8

%
36

.8
%

▲
78

.9
%

0.
0%

▲
85

.7
%

67
.6

%

E
la

st
om

er
ic

 r
es

pi
ra

to
rs

2.
9%

2.
9%

0.
0%

▲
8.

8%
0.

0%
▲

5.
3%

0.
0%

0.
0%

8.
8%

PA
PR

s
2.

9%
2.

9%
2.

9%
▼

0.
0%

5.
3%

▲
10

.5
%

14
.3

%
▲

28
.6

%
5.

9%

N
on

ab
so

rb
en

t g
ow

ns
17

.6
%

▲
41

.2
%

5.
9%

▲
17

.6
%

5.
3%

▲
15

.8
%

57
.1

%
57

.1
%

35
.3

%

A
pr

on
s

32
.4

%
▲

41
.2

%
8.

8%
▲

17
.6

%
15

.8
%

15
.8

%
42

.9
%

42
.9

%
26

.5
%

Ty
ve

k 
su

its
8.

8%
▲

17
.6

%
14

.7
%

▲
26

.5
%

21
.1

%
▲

31
.6

%
0.

0%
▲

14
.3

%
32

.4
%

G
lo

ve
s

94
.1

%
▼

91
.2

%
79

.4
%

▲
88

.2
%

94
.7

%
▼

89
.5

%
10

0.
0%

▼
85

.7
%

94
.1

%

Fa
ce

 s
hi

el
d/

go
gg

le
s

26
.5

%
▲

50
.0

%
14

.7
%

▲
35

.3
%

15
.8

%
▲

47
.4

%
71

.4
%

71
.4

%
50

.0
%

Sh
oe

 c
ov

er
s

26
.5

%
▲

41
.2

%
20

.6
%

▲
29

.4
%

26
.3

%
▲

36
.8

%
57

.1
%

▲
71

.4
%

38
.2

%

Su
rg

ic
al

 c
ap

s
2.

9%
▲

5.
9%

2.
9%

2.
9%

5.
3%

▼
0.

0%
42

.9
%

42
.9

%
5.

9%

(a
) ”B

ef
or

e”
 r

ef
er

s 
to

 th
e 

pe
ri

od
 b

ef
or

e 
th

e 
st

ar
t o

f 
th

e 
C

O
V

ID
-1

9 
pa

nd
em

ic
, d

ef
in

ed
 a

s 
ca

le
nd

ar
 y

ea
r 

20
19

.

(b
) ”D

ur
in

g”
 r

ef
er

s 
to

 d
ur

in
g 

th
e 

C
O

V
ID

-1
9 

pa
nd

em
ic

, d
ef

in
ed

 a
s 

af
te

r 
Ja

nu
ar

y 
1,

 2
02

0,
 th

ro
ug

h 
D

ec
em

be
r 

31
, 2

02
0.

(c
) Sa

m
pl

e 
si

ze
 f

or
 e

ac
h 

ta
sk

 v
ar

ie
s 

du
e 

to
 e

xc
lu

si
on

 o
f 

of
fi

ce
s 

th
at

 d
o 

no
t r

eg
ul

ar
ly

 p
er

fo
rm

 th
e 

ta
sk

s 
in

 q
ue

st
io

n 
as

 w
el

l a
s 

va
ri

ab
le

 r
es

po
ns

e 
ra

te
s.

(d
) A

ll 
su

rv
ey

 r
es

po
ns

es
 w

er
e 

co
lle

ct
ed

 b
et

w
ee

n 
12

/1
0/

20
20

 a
nd

 1
/1

7/
20

21
.

(e
) A

bb
re

vi
at

io
ns

: P
PE

 =
 p

er
so

na
l p

ro
te

ct
iv

e 
eq

ui
pm

en
t, 

FF
R

 =
 f

ilt
er

in
g 

fa
ce

pi
ec

e 
re

sp
ir

at
or

, P
A

PR
 =

 p
ow

er
ed

 a
ir

 p
ur

if
yi

ng
 r

es
pi

ra
to

r

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 17

Ta
b

le
 5

.

PP
E

 tr
ai

ni
ng

 p
ra

ct
ic

es
 in

 y
ou

r 
of

fi
ce

.

To
ta

l r
es

po
ns

es
N

 (
%

)

If
 y

ou
r 

em
pl

oy
ee

s 
us

e 
N

95
 o

r 
el

as
to

m
er

ic
 r

es
pi

ra
to

rs
, a

re
 th

ey
 f

it-
te

st
ed

 f
or

 th
e 

re
sp

ir
at

or
 th

ey
 u

se
?

28

 
Y

es
6 

(2
1.

4%
)

 
N

o
21

 (
75

.0
%

)

 
D

on
’t

 k
no

w
1 

(3
.6

%
)

If
 y

ou
r 

em
pl

oy
ee

s 
us

e 
N

95
 o

r 
el

as
to

m
er

ic
 r

es
pi

ra
to

rs
, h

av
e 

th
ey

 b
ee

n 
fi

t-
te

st
ed

 f
or

 r
es

pi
ra

to
r 

us
e 

si
nc

e 
Ja

nu
ar

y 
1,

 2
02

0?
a

6

 
Y

es
5 

(1
7.

9%
)

 
N

o
1 

(3
.6

%
)

H
ow

 o
ft

en
 a

re
 e

m
pl

oy
ee

s 
in

 y
ou

r 
of

fi
ce

 tr
ai

ne
d 

on
 th

e 
pr

op
er

 u
se

 o
f 

PP
E

?
33

 
N

ev
er

7 
(2

1.
2%

)

 
O

nl
y 

at
 h

ir
e

7 
(2

1.
2%

)

 
A

nn
ua

lly
 o

r 
m

or
e 

of
te

n
14

 (
42

.4
%

)

 
E

ve
ry

 1
–5

 y
ea

rs
5 

(1
5.

2%
)

H
av

e 
em

pl
oy

ee
s 

re
ce

iv
ed

 a
ny

 r
ef

re
sh

er
 tr

ai
ni

ng
 o

n 
th

e 
pr

op
er

 u
se

 o
f 

PP
E

 s
in

ce
 J

an
ua

ry
 1

, 2
02

0?
b

19

 
Y

es
15

 (
78

.9
%

)

 
N

o
4 

(2
1.

1%
)

a Q
ue

st
io

n 
sk

ip
pe

d 
if

 th
e 

fa
ci

lit
y 

in
di

ca
te

d 
“N

o”
 o

r 
“D

on
’t

 K
no

w
” 

th
e 

an
sw

er
 to

 th
e 

qu
es

tio
n 

“I
f 

yo
ur

 e
m

pl
oy

ee
s 

us
e 

N
95

 o
r 

el
as

to
m

er
ic

 r
es

pi
ra

to
rs

, a
re

 th
ey

 f
it-

te
st

ed
 f

or
 th

e 
re

sp
ir

at
or

 th
ey

 u
se

?”

b Q
ue

st
io

n 
sk

ip
pe

d 
if

 th
e 

fa
ci

lit
y 

in
di

ca
te

d 
“N

ev
er

” 
or

 “
O

nl
y 

at
 h

ir
e”

 to
 th

e 
qu

es
tio

n:
 H

ow
 o

ft
en

 a
re

 e
m

pl
oy

ee
s 

in
 y

ou
r 

of
fi

ce
 tr

ai
ne

d 
on

 th
e 

pr
op

er
 u

se
 o

f 
PP

E
?

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 18

Ta
b

le
 6

.

O
ff

ic
e 

ch
ar

ac
te

ri
st

ic
s 

an
d 

ch
an

ge
s 

to
 w

or
kp

la
ce

 p
ro

to
co

ls
 r

el
at

ed
 to

 th
e 

C
O

V
ID

-1
9 

pa
nd

em
ic

.

To
ta

l r
es

po
ns

es
N

 (
%

)

H
as

 y
ou

r 
of

fi
ce

 a
tte

m
pt

ed
 to

 p
er

fo
rm

 f
ie

ld
 in

ve
st

ig
at

io
ns

 r
em

ot
el

y 
(e

.g
., 

by
 p

ho
ne

 o
r 

vi
de

o 
co

nf
er

en
ce

) 
si

nc
e 

Ja
nu

ar
y 

1,
 2

02
0?

34

 
Y

es
11

 (
32

.3
%

)

 
N

o
23

 (
67

.7
%

)

H
av

e 
w

or
kp

la
ce

/e
qu

ip
m

en
t d

is
in

fe
ct

io
n 

pr
ot

oc
ol

s 
ch

an
ge

d 
at

 y
ou

r 
of

fi
ce

 s
in

ce
 th

e 
C

O
V

ID
-1

9 
pa

nd
em

ic
?

34

 
D

id
 n

ot
 c

ha
ng

e
7 

(2
0.

6%
)

 
In

cr
ea

se
d 

di
si

nf
ec

tio
n 

of
 d

ec
ed

en
t h

an
dl

in
g 

ar
ea

s
23

 (
67

.6
%

)

 
In

cr
ea

se
d 

di
si

nf
ec

tio
n 

of
 d

ec
ed

en
t s

to
ra

ge
 a

re
as

15
 (

44
.1

%
)

 
In

cr
ea

se
d 

di
si

nf
ec

tio
n 

of
 o

ff
ic

e 
ar

ea
s

22
 (

64
.7

%
)

 
O

th
er

, p
le

as
e 

sp
ec

if
y

0 
(0

%
)

W
he

re
 in

 y
ou

r 
of

fi
ce

 c
an

 e
m

pl
oy

ee
s 

m
ai

nt
ai

n 
so

ci
al

 d
is

ta
nc

in
g 

of
 6

 f
ee

t?
32

 
A

ll 
ar

ea
s

13
 (

40
.6

%
)

 
So

m
e 

ar
ea

s
17

 (
53

.1
%

)

 
N

o 
ar

ea
s

2 
(6

.3
%

)

H
as

 y
ou

r 
of

fi
ce

 in
st

al
le

d 
ph

ys
ic

al
 b

ar
ri

er
s,

 s
uc

h 
as

 p
le

xi
gl

as
s,

 to
 r

ed
uc

e 
th

e 
po

te
nt

ia
l f

or
 S

A
R

S-
C

oV
-2

 tr
an

sm
is

si
on

 a
m

on
g 

em
pl

oy
ee

s?
34

 
Y

es
3 

(8
.8

%
)*

 
N

o
31

 (
91

.2
%

)

* A
ll 

th
re

e 
fa

ci
lit

ie
s 

in
di

ca
te

d 
th

e 
us

e 
of

 p
le

xi
gl

as
s 

di
vi

de
rs

.

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Attwood et al. Page 19

Ta
b

le
 7

.

V
eh

ic
le

 d
ec

on
ta

m
in

at
io

n/
di

si
nf

ec
tio

n 
pr

ac
tic

es
.

To
ta

l r
es

po
ns

es
N

 (
%

)

W
he

re
 a

re
 f

ac
ili

ty
 tr

an
sp

or
ta

tio
n 

ve
hi

cl
es

 c
ur

re
nt

ly
 d

ec
on

ta
m

in
at

ed
/d

is
in

fe
ct

ed
?

18

 
O

ns
ite

 a
t f

ac
ili

ty
13

 (
72

.2
%

)

 
A

t l
oc

al
 f

ir
e 

st
at

io
n/

de
pa

rt
m

en
t

0 
(0

%
)

 
V

eh
ic

le
s 

ar
e 

no
t d

is
in

fe
ct

ed
2 

(1
1.

1%
)

 
O

th
er

:
3 

(1
6.

7%
)

H
ow

 o
ft

en
 w

er
e 

fa
ci

lit
y 

tr
an

sp
or

ta
tio

n 
ve

hi
cl

es
 d

ec
on

ta
m

in
at

ed
/d

is
in

fe
ct

ed
 b

ef
or

e 
th

e
C

O
V

ID
-1

9 
pa

nd
em

ic
 (

Ja
nu

ar
y 

20
19

–D
ec

em
be

r 
20

19
)?

19

 
A

ft
er

 e
ac

h 
de

ce
de

nt
 tr

an
sp

or
t

7 
(3

6.
8%

)

 
H

ou
rl

y
0 

(0
%

)

 
D

ai
ly

1 
(5

.3
%

)

 
W

ee
kl

y
4 

(2
1.

1%
)

 
O

th
er

7 
(3

6.
8%

)

H
ow

 o
ft

en
 a

re
 f

ac
ili

ty
 tr

an
sp

or
ta

tio
n 

ve
hi

cl
es

 d
ec

on
ta

m
in

at
ed

/d
is

in
fe

ct
ed

 d
ur

in
g 

th
e

C
O

V
ID

-1
9 

pa
nd

em
ic

 (
af

te
r 

Ja
nu

ar
y 

1,
 2

02
0)

?
19

 
A

ft
er

 e
ac

h 
de

ce
de

nt
 tr

an
sp

or
t

11
 (

57
.9

%
)

 
H

ou
rl

y
0 

(0
%

)

 
D

ai
ly

2 
(1

0.
5%

)

 
W

ee
kl

y
1 

(5
.3

%
)

 
O

th
er

5 
(2

6.
3%

)

T
he

se
 q

ue
st

io
ns

 w
er

e 
sk

ip
pe

d 
if

 f
ac

ili
ty

 in
di

ca
te

d 
th

at
 th

ey
 d

id
 n

ot
 d

o 
tr

an
sp

or
ts

.

J Occup Environ Hyg. Author manuscript; available in PMC 2023 March 22.


	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.
	Table 5.
	Table 6.
	Table 7.

