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• At the end of this activity, the reader should be able to discuss
the impact of the COVID-19 pandemic on US businesses and
companies with regard to challenges faced in return-to-
work decisions.

• At the end of this activity, the reader should be able to outline
the use of SARS-CoV-2 testing in return-to-work decisions by
employers and barriers faced in its implementation.
Background: US businesses were considerably impacted by the COVID-19
pandemic. Return towork after exposure or illness was challenging.Objective:
This study aimed to assess employers' experiences and perspectives during the
pandemic with SARS-CoV-2 testing in their workforce. Methods: An anony-
mous survey was delivered to employers across nine NORA sectors. Data were
analyzed using SAS Version 9.4. Results: Thirty percent of the respondents
worked in a small-sized company (<100 employees), 28% were 100–500 em-
ployees, and 42% were more than 500. Small, medium, and large companies
were differentially affected, with larger companies affected themost. Sixty-eight
percent reported utilizing testing in their return-to-work strategy. Delay in get-
ting results was the most common reported barrier to testing during the early
phase of the pandemic (60%). Conclusion: This study will help prepare em-
ployers in return-to-work testing decisions in future pandemics.

Keywords: COVID-19 testing, corona virus, employer testing, pandemic
impact, barriers to testing

TheWorld Health Organization (WHO) declared COVID-19 a pub-
lic health emergency of international concern in January 2020 and

a pandemic on March 11, 2020.1 This was followed by a national
emergency declaration in the United States on March 13, 2020,2 and
widespread lockdowns were implemented around the world and in
the United States, including closure of nonessential businesses and ed-
ucation facilities, and stay-at-home orders.3 Although quarantining
and isolation, physical distancing, workplace control and flexibilities,
hygienic measures, and use of personal protective equipment were the
primary mitigation strategies for return towork of exposed or sick em-
ployees, including the use of testing was also considered as a potential
strategy to inhibit the spread of COVID-19.4

Guidance on using testing as a strategy for return to work was
controversial with recommendations changing multiple times over the
course of the pandemic. Furthermore, limited testing capacity,
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especially in the early days of the pandemic, was a challenge.5 Strategies
to overcome this challenge, including the use of pooled testing,
were suggested.6,7 Employers were often left to use their discre-
tion as to how and when to employ testing as a screening/return-
to-work strategy. Some employers implemented daily testing, as
did the National Basketball Association,8 whereas others, such
as some universities, tested staff and/or students every other day
or on a weekly basis.9

Testing methodologies for COVID-19 rapidly evolved in the
United States starting with the Emergency Use Authorization
Food and Drug Administration approval of the first Centers for
Disease Control and Prevention (CDC) developed SARS-CoV-2
diagnostic test kit in February 2020, ultimately leading to the avail-
ability of free at-home rapid antigen COVID-19 tests in January
2022.2 Due to the challenges with testing availability from 2020 to
2022, employers nonetheless remained at a disadvantage with the rap-
idly evolving situation and guidelines. How employers ultimately used
testing in their return-to-work strategies was variable and relatively
unknown.
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The phase II study survey was conducted between January 2021
and September 2021 to assess employers' experiences and perspec-
tives during the early and later phases of the pandemic with offering
SARS-CoV-2 testing to their workforces voluntarily. The study was
carried out in two phases; phase I consisted of key informant inter-
views with employers in nine National Occupational Research
Agenda (NORA) sectors: Agriculture, Forestry, and Fishing (except
Wildland Firefighting and including Seafood Processing); Construc-
tion; Health Care and Social Assistance (including Veterinary Medi-
cine/Animal Care); Manufacturing (except Seafood Processing); Min-
ing (except Oil and Gas Extraction); Oil and Gas Extraction; Public
Safety (includingWildland Firefighting); Services and Education (ex-
cept Public Safety and Veterinary Medicine/Animal Care); Transpor-
tation, Warehousing and Utilities; and Wholesale and Retail Trade.
Results of the phase I study are reported elsewhere.10,11 Information
derived from phase I was used to develop an anonymous survey in-
strument, which was delivered to a wider audience of employers
across NORA sectors, including small, medium, and large busi-
nesses (phase II). This article reports on the analysis of these survey
findings.
METHODOLOGY

Study Design
A cross-sectional study was conducted.

Instrument
A survey instrument was developed using key information

from phase I. The survey was anonymous, delivered via Qualtrics soft-
ware, Version June 2021 of Qualtrics, Copyright© 2021 Qualtrics,
hosted at the University of Miami. The survey included multiple-
choice questions on company sector, years in business, size, and
geographic location (state). Respondents were asked their job title
and department, length of service, and decision-making ability at
worksite. A ranking order was used on many questions to determine
the respondents' opinion on key concerns during the COVID-19
pandemic. These questions were followed by ranking questions
pertaining to problems associated with COVID-19. Respondents
were asked to consider risks to their company posed by COVID-
19, use of testing, and company procedures at both the outset of
the pandemic (March–May 2020) as well as at the time the survey
was administered, referred to as “right now.” Additional questions
were posed pertaining to testing costs, types of tests used, facilita-
tors and barriers to testing, and uptake of vaccinations. The survey
instrument is available in Appendix 1 (http://links.lww.com/JOM/
C244), including the written study protocol and methodology.

Informed consent was obtained from study participants. The
study protocol was reviewed by the CDC and determined to be a pub-
lic health surveillance activity; therefore, an IRB Office review was
not required.
TABLE 1. Impact of the Pandemic by Company Size

Impact
Small (1–99 Employees),

n (%)
Medium (

Furlough of employees 22 (21.6)
Lost revenue or customers 41 (36.9)
Temporarily close 1 or more locations 12 (12.3)
Permanently close 1 or more locations 2 (11.1)
Tried to obtain funding to remain in business 53 (47.3)

e116

Copyright © 2026 American College of Occupational and Environment
Study Sample
The study targeted various businesses spanning nine NORA

sectors. The study team collaborated with various entities to assist with
survey distribution to businesses, including the National Institute for
Occupational Safety and Health (NIOSH) Education and Research
Centers (ERCs) and the Centers for Agricultural Safety and Health.

Data Entry and Analysis
Data were analyzed using SAS® Version 9.4. Descriptive and

analytic statistics were used. The unit of analysis is the company.Miss-
ing responses were excluded from each individual analysis. Company
size was reported and collapsed into three categories: small (1–99 em-
ployees), medium (100–500 employees), and large (>500 employees).
Companies were also categorized into those companies in business for
less than 30 years and those in business for 30 years or more. Some re-
sponses were combined during the analysis, such as “strongly agree”
and “agree,” “disagree” and “strongly disagree.” Frequency and percent-
age were calculated for categorical data. Chi-square was used to com-
pare groups (Fisher exact test used when cells have an expected number
less than 5). An alpha error of 0.05 was used as the level of significance.
Thus, a P value less than 0.05 is considered statistically significant.

RESULTS
A total of 348 respondents completed 70% or more of the survey.

Table A in the in supplemental material (http://links.lww.com/JOM/
C245) shows the distribution of the samplewithin the different work sec-
tors (only 342 responded to the question asking about their work sector).

Impact of the Pandemic on Operations
Thirty percent of the respondents indicated working for small-

sized companies (less than 100 employees), 28% were 100–500
employees, and 42% were more than 500.

Table 1 summarizes specific negative impacts of the pandemic
on the respondents surveyed based on the size of the company.

As can be seen in the table, small, medium, and large companies
were differentially affected. Larger companies were more impacted by
the furlough of employees (49%), lost revenue or customers (40.5%),
temporarily closing one or more locations (63.3%), or permanently
closing one or more locations (61.1%). Small companies more fre-
quently experienced trying to obtain funding in order to remain in
business (47.3%). Midsize companies were the least to report lost rev-
enue or customers (22.5%).

Table 2 shows the odds ratio using the large companies as ref-
erence. Small companies had significantly lower odds in furloughing
employees and temporarily closing one or more locations compared
to the large companies. Medium-sized companies also had signifi-
cantly lower odds to temporarily close one or more locations compared
to the large companies. On the contrary, both small- andmedium-sized
companies had significantly higher odds of obtaining funding com-
pared to large companies (Table 2).
Size of Company Significance

100–500 Employees),
n (%)

Large (>500 Employees,
n (%) Total, N (%) χ2 P

30 (29.4) 50 (49.0) 102 (29.3) 5.03 0.08
25 (22.5) 45 (40.5) 111 (31.9) 4.50 0.11
24 (24.9) 62 (63.3) 98 (28.2) 29.04 <0.001
5 (27.8) 11 (61.1) 18 (5.17) 3.84 0.15
33 (29.5) 26 (23.2) 112 (32.2) 31.11 <0.001
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TABLE 2. Crude Odds Ratios and 95% Confidence Intervals for Differential Impact of the Pandemic by Company Size

Size of Company

Crude Odds Ratio (95% Confidence Interval) of Differential Impacts

Furlough of
Employees

Lost Revenue
or Customers

Temporarily Close 1
or More Locations

Permanently Close 1
or More Locations

Tried to Obtain Funding
to Remain in Business

Small (1–99 employees) 0.52* (0.29–0.93) 1.48 (0.87–2.50) 0.18*** (0.09–0.36) 0.24 (0.05–1.12) 4.84*** (2.73–8.57)
Medium (100–500 employees) 0.87 (0.50–1.51) 0.79 (0.44–1.40) 0.45** (0.26–0.79) 0.67 (0.23–2.00) 2.40** (1.32–4.36)
Large (>500 employees) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

P value significance: *P ≤ 0.05; **P ≤ 0.01; *** P ≤ 0.0001.
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Therewas no statistically significant difference between the impact
of the pandemic and the length of time the company has been in business,
except for trying to obtain funding, which was more frequent for compa-
nies who had been in business for 30 or more years (64%), compared to
36% in companieswith less than 30 years in business (P=0.02) (Table 3).

Perception of Risk Early and Later in the Pandemic (by
NORA Sector and Length of Time in Business)

Table 4 shows the perception of risk by companies in the various
industrial sectors early in the pandemic (March–May 2020) and later in
the pandemic (June 2020–September 2021). Twenty-four percent of re-
spondents felt their employees were at higher risk than other workers at
the beginning of the pandemic. This belief was held by 64% of health
care and social assistance employers, the only group where more than
25% held this belief. In contrast, at least 50% ofManufacturing and Ag-
riculture, Oil and Gas, Mining, Public Safety, andWholesale and Retail
Trade responders felt that their employees were at lower risk than other
workers. As the pandemic progressed, only 17% of employers felt their
employeeswere at higher risk than other workers. Health care and social
assistance continued to be the largest contributor to this group (Table 4).
However, perception of risk did not differ by the length of time the
company has been in business (shown in Table B in the supplemental
material, http://links.lww.com/JOM/C245).

Use of Testing in the Return-to-Work Policy
Figure 1 shows whether testing was part of the return-to-work

policy in the different industrial sectors. Sixty-eight percent of compa-
nies surveyed utilized testing as part of their return-to-work strategy,
with the Construction sector reporting the highest frequency of use
at 84%, followed by other sectors (Agriculture, Oil and Gas, Mining,
Public Safety, Wholesale and Retail Trade) at 77%. The utilization
of testing as part of the return-to-work policy was statistically signifi-
cant between the different sectors (P < 0.001).

When asked about the most prominent barriers for COVID-19
testing early on in the pandemic with polymerase chain reaction (PCR)
testing, a type of nucleic acid amplification test (NAAT), the delay in
getting results was the most common reported barrier at 60%, followed
by availability at 53% (Table 5). There was no significant difference in
reported barriers between the different sectors, except for confidence
in results (χ2 = 22.43, P < 0.05), which was the most common barrier
reported by the Construction sector (49%).
TABLE 3. Impact of the Pandemic by the Length of Time Company

Impact

Le

30 yr or More, n (%) L

Furlough of employees 71 (69.6)
Lost revenue or customers 76 (68.5)
Temporarily close 1 or more locations 76 (77.5)
Permanently close 1 or more locations 13 (72.2)
Tried to obtain funding to remain in business 72 (64.3)
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Regarding the most common barriers reported later on in the
pandemic with antigen testing, which is a rapid point-of-care testing,
testing logistics was the most common barrier (22%) followed by hes-
itancy to be tested (21%) (Table 5). Confidence in results (χ2 = 15.7,
P < 0.05) was again significant between the sectors as well as testing
logistics (χ2 = 13.9,P < 0.05). Of note, perception of all barriers to test-
ing was reduced from early on in the pandemic to later in the pandemic.

Regarding the type of testing, 41.7% of companies did not do
any testing. In the facilities that did test their employees, PCR testing
for symptomatic employees was the most common type of testing done
(34.8%) followed by PCR testing for workers without symptoms
(23.6%). The frequency of testing showed that the majority (85%) did
not do regular testing, whereas 3% did it weekly (the type of testing used
and frequency of testing by the different work sectors are shown in
Table C in the supplemental material, http://links.lww.com/JOM/C245).
DISCUSSION
Although guidelines for isolation and quarantining, personal

hygiene and protection, and environmental sanitation rapidly devel-
oped at the beginning of the pandemic, the role for and availability
of testing were not clear. This was complicated by limited testing
capacity.12 Guidelines for the use of testing relied upon by employers
were multiple, variable, and continuously evolving; thus, employers
were often left to their own discretion as to the use of testing.2,4,13 In
our study, 68% of employers conducted testing as part of the return-
to-work policy. The Construction sector utilized return-to-work testing
more frequently (84%) than the other sectors, followed by other sectors
(Agriculture, Oil and Gas, Mining, Public Safety, Wholesale and Retail
Trade) at 77%. This might be explained by the unavailability of remote
work to construction workers, difficulty of social distancing, or indoor
work in enclosed or poorly ventilated spaces. Other sectors, which in-
clude Public Safety and Oil and Gas, might have been responding to
the OSHA Emergency Temporary Standard.14

Themajority of companies did not perform routine/regular testing/
screening of employees (85%). This could be related to availability, logis-
tics, and the timeliness of results (Table 5). This is in concordance to the
findings of phase I of the study where there was poor value proposition
for COVID-19 testing.11 Value proposition is a term used in marketing
to denote the benefits and value of an offered product/service. Thus, the
majority of the companies felt the barriers and costs outweighed the
returns on using COVID-19 testing of their employees.
Has Been in Business

ngth of Time Significance

ess Than 30 yr, n (%) Total, N (%) χ2 P

31 (30.4) 102 (29.3) 0.66 0.40
35 (31.5) 111 (31.9) 1.47 0.23
22 (22.5) 98 (28.2) 1.62 0.20
5 (27.8) 18 (5.2) Fisher Exact Test 1.00
40 (35.7) 112 (32.2) 5.89 0.02
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TABLE 4. Perception of Risk Early and Later in the Pandemic by NORA Sector

Sectors
Lower Risk,

n (%)
About the Same Risk,

n (%)
Higher Risk,

n (%)
Total,
N (%)

Early risk perception
Construction 22 (38.6) 21 (36.8) 14 (24.6) 57 (16.5)
Health Care and Social Assistance (including Veterinary Medicine/Animal Care) 15 (25.9) 6 (10.3) 37 (63.8) 58 (16.8)
Manufacturing (except Seafood Processing) 39 (58.3) 30 (35.7) 5 (5.9) 84 (24.3)
Services and Education (except Public Safety and Veterinary Medicine/Animal Care) 26 (44.8) 25 (43.1) 7 (12.1) 58 (16.8)
Agriculture, Oil and Gas, Mining, Public Safety, Wholesale and Retail Trade 45 (50.6) 24 (27.0) 20 (22.5) 89 (25.7)
Total 157 (45.4) 106 (30.6) 83 (24.0) 346 (100.0)

Later risk perception
Construction 22 (37.9) 28 (48.3) 8 (13.8) 58 (16.8)
Health Care and Social Assistance (including Veterinary Medicine/Animal Care) 14 (24.1) 17 (29.3) 27 (46.6) 58 (16.8)
Manufacturing (except Seafood Processing) 52 (62.7) 29 (34.9) 2 (2.4) 83 (24.0)
Services and Education (except Public Safety and Veterinary Medicine/Animal Care) 30 (51.7) 23 (39.7) 5 (8.6) 58 (16.8)
Agriculture, Oil and Gas, Mining, Public Safety, Wholesale and Retail Trade 39 (43.8) 33 (37.1) 17 (19.1) 89 (25.7)
Total 157 (45.4) 130 (37.6) 59 (17.1) 346 (100.0)

Early risk perception: χ2 = 74.86, P < 0.0001.
Later risk perception: χ2 = 58.58, P < 0.0001.
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About 30% of companies reported one or more “impact of the
pandemic” as follows: employee furlough, closure of one or more lo-
cations, or lost revenue/companies. These effects were more pro-
nounced in large companies (>500 employees) and companies that
were in business for 30 or more years. The exception was for trying
to obtain more funding, which was more notable in small companies
(<100 employees) (Tables 1 and 2). This seems to be in concordance
with the findings of Chandler et al,15 where smaller businesses were
found to have sustained greater percentage job losses than larger busi-
nesses. The authors concluded that, in the second quarter of 2021, busi-
nesses with one to four employees had only 81% of the jobs they had at
the start of the pandemic, whereas those with 100 or more employees
had 95%. The US Bureau of Labor Statistics reported that, as of No-
vember 2022, more than half of establishments in finance and insur-
ance, and health care and social assistance continued to pay, partially
or totally, employees whowere told not to work during the pandemic.16

Regarding perception of risk compared to the general public,
the health care industry was the sector with the greatest frequency of
higher-risk perception both early and later on in the pandemic. This
observation is consistent with multiple studies nationwide reporting
detrimental effects of the pandemic on health care workers, including
anxiety, burnout, increased rate of infection and death, and suicide.17,18

All sectors perceived risk at a higher rate earlier on the pandemic than
later. This seems reasonable as the disease emerged as a new disease
FIGURE 1. A bar chart showing return-to-work testing utilization in
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with many unknown parameters. This apprehension decreased as more
information about causation, management, and prevention, including
vaccination, became more available.

With respect to barriers to the use of PCR testing early on in the
pandemic, delay in getting results was the most common reported bar-
rier (60%) in the surveyed companies, followed by availability of test-
ing at 53%. In a rapid scoping review conducted by the Health
Canada's COVID-19 Testing and Screening Expert Advisory Panel
in January 2021, the most cited barriers were cost of testing, low health
literacy, low trust in the health care system, availability and accessibil-
ity of testing sites, and stigma and consequences of testing positive.19

In another study in Arkansas residents, primary barriers to COVID-19
testing were confusion and uncertainty regarding testing guidelines
and where to go for testing, lack of accessible testing locations, per-
ceptions that the nasal swab method was too painful, and long wait
times for testing results.20 Neither of these studies differentiated be-
tween the use of PCR and antigen testing.

Strengths of our study include capturing a large sample of US
businesses in different work sectors, anonymous distribution of the
survey, and the contribution of knowledge and understanding to an
area that has not been widely studied. However, this study had several
limitations. Although the goal was to get a representative sample from
each work sector, this may not be the case, as some sectors were more
represented than others (mining, for example, might be
each industrial sector.

© 2025 American College of Occupational and Environmental Medicine
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TABLE 5. Barriers to Testing (PCR) Early and Later in the Pandemic

NORA Sectors
Availability,

n (%)
Cost,
n (%)

Confidence in
Result, n (%)

Delay in
Results, n (%)

Logistics,
n (%)

Hesitancy to Be
Tested, n (%)

Unknown After
Actions, n (%)

Barriers early on in the pandemic
Agriculture, Forestry and Fishing 13 (61.9) 5 (27.8) 5 (23.8) 14 (60.9) 9 (52.9) 6 (31.6) 7 (41.2)
Construction 27 (57.5) 11 (23.9) 23 (48.9) 35 (72.9) 21 (61.8) 13 (28.3) 14 (29.2)
Health Care and Social Assistance (including

Veterinary Medicine/Animal Care)
20 (45.5) 9 (21.9) 5 (11.6) 23 (52.3) 21 (51.2) 8 (17.8) 10 (22.2)

Manufacturing (except Seafood Processing) 26 (40.0) 5 (7.8) 10 (15.9) 38 (57.6) 19 (38.8) 17 (26.6) 12 (18.5)
Services and Education (except Public Safety

and Veterinary Medicine/Animal Care)
23 (60.5) 9 (27.3) 8 (22.2) 18 (50.0) 15 (46.9) 7 (21.9) 11 (32.4)

Oil and Gas, Mining, Public Safety, Wholesale
and Retail Trade)

26 (65.0) 9 (25.0) 14 (33.3) 28 (65.1) 19 (59.4) 6 (15.0) 11 (26.2)

Total 135 (52.9) 48 (20.2) 65 (25.8) 156 (60.0) 104 (50.7) 57 (23.2) 65 (25.9)
χ2 9.63 8.75 22.43* 6.57 5.64 4.10 5.27

Barriers later in the pandemic
Agriculture, Forestry and Fishing 6 (19.4) 7 (22.3) 6 (19.4) 10 (33.3) 12 (40.0) 8 (25.8) 10 (32.3)
Construction 10 (18.2) 9 (15.8) 17 (29.9) 17 (30.4) 17 (30.9) 15 (26.3) 9 (15.8)
Health Care and Social Assistance (including

Veterinary Medicine/Animal Care)
8 (14.6) 11 (20.0) 9 (16.1) 9 (16.4) 13 (23.6) 11 (20.0) 8 (14.6)

Manufacturing (except Seafood Processing) 7 (8.5) 6 (7.3) 11 (13.4) 14 (17.1) 16 (19.8) 16 (19.5) 10 (12.2)
Services and Education (except Public Safety

and Veterinary Medicine/Animal Care)
3 (5.7) 2 (3.8) 2 (3.8) 7 (13.5) 6 (11.5) 6 (11.5) 5 (9.6)

Oil and Gas, Mining, Public Safety, Wholesale
Retail Trade)

3 (5.9) 3 (5.9) 6 (11.8) 7 (13.7) 7 (13.7) 12 (23.1) 6 (11.8)

Total 37 (11.3) 38 (11.6) 51 (15.5) 64 (19.6) 71 (21.9) 68 (20.7) 48 (14.6)
χ2 8.9 8.75 15.7* 10.75 13.9* 4.52 9.54

*P < 0.05.
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underrepresented). Small businesses (<50 employees) were also un-
derrepresented in our sample. The survey was completed by a com-
pany representative, who may be the owner, a safety representative,
a human resources manager/employee, or medical personnel. All of
these have different roles in the company and may not have the same
perspective or knowledge regarding the use of testing for COVID-19.
Also, as we asked questions pertaining to events that occurred a year
or more ago (“early on” in the pandemic), there is a potential of recall
bias. Regardless of these limitations, according to our knowledge, our
study was the first of its kind to explore the use of COVID-19 testing
in the workplace by different NORA industrial sectors.

CONCLUSION
The current study sheds light on the impact of the pandemic on

various businesses within nine NORA sectors, how risk was perceived
in those sectors, and how COVID-19 testing was utilized by the vari-
ous companies during the early and later phases of the pandemic.
We also evaluated the most commonly perceived barriers to conducting
testing such as turnaround time and test availability.

Nearly one-third of those surveyed reported negative impacts of
COVID-19 on the operation of their business, such as needing to fur-
lough employees or temporarily close one or more locations. Also,
although return-to-work testing was widely reported, only a minor-
ity of those surveyed reported the use of routine surveillance testing
of their employees.

We believe that this study will help prepare US businesses for
future pandemics or similar crises, with particular regard to implemen-
tation of diagnostic and return-to-work testing of infectious diseases
with high transmissibility potential in work settings.
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