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Abstract: COVID-19 poses a threat to 
health and well-being.

Objectives: 1) To compare the impact 
of COVID-19 on the life experiences of 
essential workers attending a COVID-
19 antibody testing clinic at a dental 
school. 2) To compare responses of 
dental, non–dental health care, and 
non–health care essential workers. 3) 
To assess acceptability/satisfaction of 
testing done in a dental setting.

Method: A total of 984 participants 
completed a self-administered online 
questionnaire.

Results: Over 90% were healthy (i.e., 
not in a high-risk health-related group 
for COVID-19), did not have COVID-
19 symptoms within 30 d, and always/
frequently engaged in preventive 
measures. Fifty-eight percent thought 
that they had a 0% to 25% chance 
of having immunity/antibodies to 
COVID-19. Non–dental health care 
workers thought that their chance was 
significantly higher (P < 0.05) than 
others. Over 70% were sometimes, 
frequently, or always worried about 
their friends and loved ones getting 

COVID-19 and of resulting financial 
problems. Dental workers were 
significantly less afraid than non–
dental health care and non–health 
care providers. For all groups, more 
than half of the respondents stated 
that the pandemic had a negative 
(somewhat worse or worse) impact 
on daily life (59%), interactions with 
others (65%), stress levels (66%), and 
enjoyment of life (56%). There were 
significant differences among all 3 
groups regarding the percentage of 
individuals with a negative impact on 
job security (dental, 47%; non–dental 
health care, 34%; non–health care, 
31%). However, more than half of the 
respondents stated that the pandemic 
had a positive impact (same, somewhat 
better, or much better) on caring about 
one another, self-care, and exercise. 
Knowing the results of an antibody 
test would decrease the level of stress 
and anxiety in 67% of respondents. 
Over 80% found a COVID-19 test 
received in a dental setting acceptable, 
were “definitely” satisfied, and would 
“definitely” recommend it to a friend, 
family, or coworker.

Conclusions: These findings support 
that dental workers are as vulnerable 
as other essential workers to threats 
and psychological impacts of COVID-
19. They also support the acceptability 
and satisfaction of testing for a 
pandemic done in a dental setting.

Knowledge Transfer Statement: 
The results of this study highlight the 
impact that pandemics such as COVID-
19 can have on life experiences of 
essential workers, including dentists. 
It also highlights a role that dentistry 
can play within the broader health 
care system, during and beyond 
the current pandemic, to help with 
surveillance efforts of community 
health. Testing may also help alleviate 
stress and anxiety associated with these 
pandemics.

Keywords: dentist, health care, stress, 
anxiety, pandemic, life quality

Introduction

The 2019 novel coronavirus disease 
(COVID-19), first identified in Wuhan, 
China (Centers for Disease Control and 
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Prevention [CDC] 2020a), is caused by 
the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), which 
belongs to the Coronaviridae, a family 
of viruses that possess a positive-sense 
single-stranded RNA genome (Tu et al. 
2020). On March 11, 2020, COVID-19 
was declared a pandemic and on March 
13 a national emergency in the United 
States (CDC 2020a).

SARS-CoV-2 is thought to spread 
mainly from person to person through 
respiratory droplets. Fecal-oral spread 
may also be possible (CDC 2020a). 
Infected individuals can be contagious 
before the onset of symptoms (Tu  
et al. 2020), and some remain relatively 
asymptomatic yet contagious (Guan  
et al. 2020). The most frequent symptoms 
of COVID-19 include fever, chills, 
cough, shortness of breath, fatigue, 
and muscle aches (C. Huang et al. 
2020; Tu et al. 2020). In addition, some 
patients have sore throat, rhinorrhea, 
and headache a few days before 
fever onset. As the respiratory disease 
progresses, pneumonia can develop, 
exhibiting a broad spectrum of severity/
progression. SARS-CoV-2 can also 
affect intestinal tissues, resulting in 
gastrointestinal symptoms (e.g., nausea, 
vomiting, diarrhea; Tu et al. 2020). In 
addition, hypogeusia and hyposmia have 
been reported as common neurologic 
manifestations (Mao et al. 2020).

Several types of tests can identify SARS-
CoV-2 RNA, viral antigens, or antibodies 
from the host’s immune response. The 
most sensitive of these tests, the reverse 
transcription polymerase chain reaction 
test, generally requires a nasopharyngeal 
or oropharyngeal swab and takes several 
hours of processing in a laboratory. As 
resources for this test have been in short 
supply, it has been primarily limited 
in the United States to use in sick or 
presumptive-sick individuals and some 
selected at-risk groups. Rapid antigen 
tests are also under development but 
likely with the drawback of decreased 
accuracy. In addition, serologic tests 
are important in the management of 
infectious diseases, as they may aid in 
diagnosis, measuring protective antibody 

titers postvaccination and assessing 
seroprevalence of immunity in the 
population (Krammer and Simon 2020). 
Many antibody (IgG, IgM) point-of-care 
(POC) tests have been developed to 
detect the immune response to SARS-
CoV-2. These tests are relatively simple 
and inexpensive, and they provide a 
response within 10 to 15 min. The recent 
COVID-19 Serology Studies Workshop 
(Lerner et al. 2020) concluded that more 
research is needed to determine if and 
to what extent a positive antibody test 
means that a person may be protected 
from reinfection with SARS-CoV-2. IgG 
antibodies appear in blood around 10 d 
after infection, when titers of the virus 
are decreasing, and thus cannot aid in 
early diagnosis but may help determine 
exposure to the virus. Levels of IgM 
antibodies are high in symptomatic and 
asymptomatic patients 5 d after onset of 
illness. It has been proposed that IgM 
POC assays followed by polymerase 
chain reaction for positive responses 
could enhance the detection sensitivity 
of these tests (Guo et al. 2020; Krammer 
and Simon 2020). These POC tests, once 
better understood and studied, could 
aid with community surveillance of the 
disease and could be deployed in many 
settings, including dental settings.

COVID-19 has caused huge threats 
to health and well-being, resulting 
in problems such as panic, anxiety, 
depression, posttraumatic stress 
disorders, suspiciousness, infodemia, 
and xenophobia ( Jakovljevic et al. 2020). 
These might be associated with concerns 
about being affected by the virus or 
with the prevention measures and/or 
socioeconomic impact of the pandemic. 
In addition, certain population groups 
may be at additional psychological 
distress, including health care workers 
and other essential workers (Talevi et al. 
2020; World Health Organization 2020), 
yet very little is known about the impact 
on life experiences of dental personnel, 
particularly in the United States.

As dentists are an important part of 
the health care team and can play an 
important interdisciplinary role in disease 
surveillance and triage, from May to June 

2020 the University of Michigan School 
of Dentistry (UMSD) implemented a 
pilot-testing clinic for COVID-19 using 
a rapid POC IgG-IgM antibody test for 
SARS-CoV-2. The test was offered to 
essential personnel. The objectives of 
this study were to 1) compare the impact 
of COVID-19 on the life experiences of 
essential personnel attending the COVID-
19 antibody testing clinic at the UMSD, 
2) compare responses of dental (D) 
personnel with non–dental health care 
(ND) and non–health care (NH) essential 
workers, and 3) assess the acceptability 
of performing antibody tests in dental 
settings.

Methods

This descriptive cross-sectional study 
was deemed exempt by the University 
of Michigan Institutional Review Board 
(HUM00180555), and reporting follows 
the STROBE guidelines.

Essential workers, associated or not 
with the University of Michigan, who 
attended the UMSD’s COVID-19 testing 
clinic were eligible to participate in this 
study. To be tested, individuals were 
prescreened for COVID-19 symptoms, 
recent exposure to someone who was 
COVID-19 positive, and travel outside 
the country within 2 wk, and their 
temperature was taken prior to entry in 
the dental building. Only asymptomatic 
participants were tested. Prior to testing, 
they were informed of the need for 
more evidence to understand the value 
of POC tests in the current pandemic, 
and they were given details about the 
test used (lateral flow kit with finger 
stick, Duo IgM/IgG [SD Biosensor]; not 
Food and Drug Administration approved 
but marketed through initial rules 
for use while waiting for emergency 
use authorization). The University of 
Michigan Department of Pathology 
tested 120 kits using known serum 
from patients in the university medical 
system who were COVID-19 positive 
and negative, and it found a 97.1% 
specificity and 97.3% sensitivity. Through 
collaboration with the T4T group 
(Testing for Tomorrow; including Henry 
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Schein, Inc., University of Michigan, 
New York University, University of 
Pennsylvania, Temple University, and 
University of California San Francisco), 
the UMSD obtained 1,000 test kits to use 
for the dental implementation project: 
3 were used for training and 997 were 
available for use; thus, 997 was the 
study’s target sample size.

Individuals were invited to participate 
in this research study by a trained study 
dentist. To be included, they needed to 
be ≥18 y old. Exclusion criteria included 
inability to comply with study protocol 
requirements and non-English reading/
speaking.

After providing electronic consent, 
study participants completed a 58-item 
self-administered online survey 
(Qualtrics) while they waited for the 
antibody test results. Questions were 
informed, when available, by those 
starting to be posted in mid-April in 
2 online COVID-19 toolkits (National 
Institutes of Health 2020; PhenX Toolkit 
2020).

The following variables were assessed: 
1) demographics (age, sex, race, 
ethnicity); 2) employment and changes 
since the Michigan’s stay-at-home order; 
3) health as related to signs, symptoms, 
and risk of COVID-19; 4) perception of 
the likelihood of having antibodies to 
the virus; 5) frequency of preventive 
habits in daily life (e.g., social distancing, 
wearing mask in public); 6) perceived 
impact and threat of COVID-19 on life 
experiences and well-being (finances, 
health, stress, etc.); 7) expected impact 
of antibody test results on level of stress 
and anxiety; 8) self-reported results of 
the antibody test; and 9) acceptability/
satisfaction with the testing protocol.

For analyses, data were exported from 
the website as an SPSS data file (SPSS 
version 22.0; IBM Corp.). Descriptive 
statistics such as frequencies/percentages 
and means/standard deviations were 
computed to provide an overview of the 
responses. Chi-square and Kruskal-Wallis 
tests were used to compare responses 
among types of provider (D, ND, and 
NH) for nominal categorical variables 
and ordinal or continuous variables, 

respectively. When the overall test result 
was significant, pairwise chi-square 
tests or Dwass-Steel-Critchlow-Fligner 
multiple-comparisons analysis (based on 
pairwise Wilcoxon rank sum tests) was 
performed. A 5% significance level was 
used for all tests. Statistical analyses were 
performed with SAS version 9.4 (SAS 
Institute Inc.).

Results

Of the 997 individuals approached, 
984 agreed to participate, completed 
the survey, and identified themselves as 
part of 1 of 3 groups: dental (D), non–
dental health care (ND), or non–health 
care (NH) essential workers. Six did not 
complete the work-related questions and 
thus were excluded from the analyses. 
The mean ± SD age of respondents 
was 41.8 ± 13.4 y (range, 18 to 78 y). 
Although of similar age, the NH group 
was significantly (P < 0.05) older (n = 
265, 27%; 43.9 ± 13.8 y; range, 18 to 
80 y) than the D group (n = 416, 42%; 
41.1 ± 14.3 y; range, 18 to 78 y) and 
ND group (n = 303, 31%; 40.8 ± 11.6 y; 
range, 19 to 69 y). Among the groups, 
there were no significant differences 
for sex (37% male, 63% female), race 
(81% White, 4% Black, 12% Asian, 
<1% Hawaiian or Pacific islander, <1% 
American Indian or Alaskan native, 2% 
multiracial), and ethnicity (94% non-
Hispanic or Latino, 6% Hispanic or 
Latino). Work-related information is 
presented in Table 1. Dental workers 
were significantly more likely than 
the others to use personal protective 
equipment at work prior to COVID-19 
and be unemployed/no longer working 
after the Michigan stay-at-home order. 
After the stay-at-home order, ND workers 
were significantly more likely than the 
other groups to continue working, be 
working at a different location, and have 
direct contact with people/patients likely 
to have COVID-19, whereas NH workers 
were significantly more likely than the 
others to be working from home and 
reassigned to different duties.

Information about participants’ 
health and risk of COVID-19 and their 

perception of the likelihood of having 
immunity to the virus is presented in 
Table 2. Very few participants reported 
having COVID-19 symptoms within 
the previous 30 d, with no significant 
differences among the groups. Very 
few participants also reported being 
part of a health-related high-risk group 
for COVID-19. However, a significantly 
higher number of ND workers versus the 
other 2 groups thought (or were unsure) 
that they had been infected with COVID-
19, had been tested, and had been in 
close contact with someone suspected 
or confirmed to have had COVID-
19. A significantly lower number of D 
participants than the others had sought 
medical care because they suspected 
that they had COVID-19. Yet, out of all 
the study participants, only 1 person (a 
dentist) reported having tested positive 
for the virus. Also, when compared with 
the other groups, the ND group reported 
significantly more frequent exposure to 
the general public since the beginning 
of the pandemic. Not surprising, 
although significantly different between 
themselves, the D and ND groups had 
significantly more frequent contact with 
patients/clinical care than the NH group 
since the beginning of the pandemic. 
Overall, 58% of participants thought 
that they had a ≤25% chance of having 
immunity/antibodies to COVID-19, with 
an additional 30% thinking that their 
chance was between 26% and 50%. Only 
11% thought that their chance was >51%. 
ND workers believed that their chance 
was significantly higher than the other 
groups, with the D and NH groups being 
not significantly different.

Table 3 describes the frequency of 
preventive habits for COVID-19 in daily 
life. All groups reported a very high 
frequency (>95%) of always/frequently 
engaging in preventive measures, such 
as maintaining a social distance ≥6 ft and 
wearing a mask in public.

Figure 1 describes the perceived threat 
of COVID-19 on life experiences and 
aspects related to quality of life and well-
being. Fifty-six percent of respondents 
somewhat agreed, agreed, or strongly 
agreed that thinking about COVID-19 
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Table 1.
Work Characteristics prior to and after COVID-19 Stay-at-Home Order in Michigan.

Respondents, n (%) P Value

Question: Response All D ND NH Overall D vs. ND D vs. NH ND vs. NH

Did you routinely use personal protective equipment (mask, gloves, gowns, etc.) at your work prior to COVID-19?

Yes 715 (73) 393 (95) 221 (73) 101 (38) <0.001 <0.001 <0.001 <0.001

No 267 (27) 22 (5) 82 (27) 163 (62)  

Missing 2 1 1  

Since Michigan’s shelter-in-place order, have there been any changes to your job status, duties, or location?

Yes 499 (51) 234 (56) 116 (38) 149 (56) <0.001 <0.001 0.995 <0.001

No 485 (49) 182 (44) 187 (62) 116 (44)  

Missing 0 0 0 0  

Since Michigan’s shelter-in-place order that started on March 24, 2020, which of the following describes changes to your job? 
(Select all that apply)

No longer working / 
unemployed

93 (19) 83 (35) 1 (1) 9 (6) <0.001 <0.001 <0.001 0.028

Working from home 261 (52) 82 (35) 53 (46) 126 (85) <0.001 0.054 <0.001 <0.001

Working at a different location, 
not home

27 (5) 8 (3) 16 (14) 3 (2) <0.001 <0.001 0.422 <0.001

Working, but reassigned to 
different duties

77 (15) 21 (9) 46 (40) 10 (7) <0.001 <0.001 0.429 <0.001

Working, but reassigned to 
less hours per week

131 (26) 76 (32) 35 (30) 20 (13) <0.001 0.663 <0.001 0.001

Started working / came out of 
retirement

8 (2) 5 (2) 1 (1) 2 (1) 0.641  

During Michigan’s shelter-in-place order that started on March 24, 2020, were you required to continue working because your job 
was considered essential?

Yes 543 (55) 158 (38) 281 (93) 104 (39) <0.001 <0.001 <0.001 <0.001

No (but working from home) 233 (24) 84 (20) 17 (6) 132 (50)  

No (I am not working) 208 (21) 174 (42) 5 (2) 29 (11)  

Are you required to have direct contact with people/patients who are likely to have COVID-19 (i.e., people who have tested positive 
or with suspected symptoms)?

Yes 236 (43) 24 (15) 203 (72) 9 (9) <0.001 <0.001 0.119 <0.001

No 307 (57) 134 (85) 78 (28) 95 (91)  

Missing 441 258 22 161  

D, dental workers; ND, non–dental health care workers; NH, non–health care workers.
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Table 2.
Participants Health and Risk of COVID-19 and Perception of Likelihood of Having Antibodies to the Virus.

Respondents, n (%) P Value

Question: Response All D ND NH Overall D vs. ND D vs. NH ND vs. NH

What has been your exposure to the general public since the beginning of the pandemic?

None or less than once 
every 2 wk

45 (8) 12 (8) 18 (6) 15 (14) 0.001 0.003 0.993 0.023

Once every 2 wk 39 (7) 12 (8) 18 (6) 9 (9)  

1 to 2 times per week 160 (29) 57 (36) 73 (26) 30 (29)  

3 to 4 times per week 127 (23) 40 (25) 66 (23) 21 (20)  

5 to 6 times per week 80 (15) 26 (16) 42 (15) 12 (12)  

Every day 92 (17) 11 (7) 64 (23) 17 (16)  

Missing 441 258 22 161  

Had you been out of the country during January to March 2020?

Yes 132 (13) 70 (17) 44 (15) 18 (7) 0.001 0.403 <0.001 0.003

No 852 (87) 346 (83) 259 (85) 247 (93)  

If you are working in health care, what has been your exposure to patients/clinical care since the beginning of the pandemic?

N/A (i.e., do not work in 
health care)

62 (11) 4 (3) 1 (<1) 57 (56) <0.001 <0.001 <0.001 <0.001

None or less than once 
every 2 wk

78 (14) 27 (17) 31 (11) 20 (20)  

Once every 2 wk 37 (7) 13 (8) 21 (7) 3 (3)  

1 to 2 times per week 105 (19) 59 (37) 42 (15) 4 (4)  

3 to 4 times per week 121 (22) 34 (22) 79 (28) 8 (8)  

5 to 6 times per week 65 (12) 16 (10) 46 (16) 3 (3)  

Every day 72 (13) 5 (3) 61 (22) 6 (6)  

Missing 444 258 22 164  

Have you had any of the following symptoms in the last 30 d? Fever >100 ° F

Yes 10 (1) 3 (1) 4 (1) 3 (1) 0.714  

No 974 (99) 413 (99) 299 (99) 262 (99)  

Have you had any of the following symptoms in the last 30 d? Cough

Yes 27 (3) 9 (2) 12 (4) 6 (2) 0.298  

No 956 (97) 406 (98) 291 (96) 259 (98)  

Missing 1 1  

(continued)
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Respondents, n (%) P Value

Question: Response All D ND NH Overall D vs. ND D vs. NH ND vs. NH

Have you had any of the following symptoms in the last 30 d? Difficulty breathing

Yes 13 (1) 5 (1) 7 (2) 1 (<1) 0.127  

No 970 (99) 410 (99) 296 (98) 264 (100)  

Missing 1 1  

Have you had any of the following symptoms in the last 30 d? Fatigue or tiredness

Yes 60 (6) 17 (4) 25 (8) 18 (7) 0.062  

No 923 (94) 398 (96) 278 (92) 247 (93)  

Missing 1 1  

Have you had any of the following symptoms in the last 30 d? Loss of sense of smell or taste

Yes 9 (1) 3 (1) 4 (1) 2 (1) 0.673  

No 974 (99) 412 (99) 299 (99) 263 (99)  

Missing 1 1  

Do you think you've been infected with COVID-19?

Yes 61 (6) 14 (3) 32 (11) 15 (6) <0.001 <0.001 0.065 <0.001

No 564 (57) 282 (68) 124 (41) 158 (60)  

Unsure 359 (36) 120 (29) 147 (49) 92 (35)  

Have you ever sought medical care because you suspected you may have been infected with COVID-19?

Yes 62 (6) 15 (4) 28 (9) 19 (7) 0.007 0.002 0.037 0.371

No 922 (94) 401 (96) 275 (91) 246 (93)  

Have you ever been tested for COVID-19 to know if you had the virus (not counting today)?

I have been tested 71 (7) 24 (6) 35 (12) 12 (5) 0.002 0.005 0.480 0.002

I have not been tested 913 (93) 392 (94) 268 (88) 253 (95)  

What were the results?

I tested positive (I had 
COVID-19)

1 (1) 1 (4) 0.275  

I tested negative (I did not 
have COVID-19)

67 (94) 23 (96) 32 (91) 12 (100)  

I do not know/remember 
the result

3 (4) 3 (9)  

Missing 913 392 268 253  

Table 2.
(continued)

(continued)



JDR Clinical & Translational Research January 2021

30

Respondents, n (%) P Value

Question: Response All D ND NH Overall D vs. ND D vs. NH ND vs. NH

Whether or not you have been tested for COVID-19, has a doctor or another health care professional ever diagnosed you as having or 
probably having COVID-19?

Yes 11 (1) 4 (1) 4 (1) 3 (1) 0.708  

No 952 (97) 403 (97) 295 (97) 254 (96)  

Unsure 21 (2) 9 (2) 4 (1) 8 (3)  

How severe was your illness?

Mild symptoms, cough, no 
difficulty breathing

5 (45) 2 (50) 1 (25) 2 (67) 0.566  

Moderate, some difficulty 
breathing, not requiring 
hospitalization

6 (55) 2 (50) 3 (75) 1 (33)  

Missing 973 412 299 262  

Have you ever been tested to determine if you are antibody positive (immune) to COVID-19?

Yes 33 (3) 15 (4) 13 (4) 5 (2) 0.402  

No 950 (97) 400 (96) 290 (96) 260 (98)  

Unsure 1 (<1) 1 (<1)  

What do you think your chance is of having immunity/antibodies to COVID-19? Please provide your best guess, even if you are 
unsure.

0% to 25% 574 (58) 270 (65) 143 (47) 161 (61) <0.001 <0.001 0.387 0.004

26% to 50% 299 (30) 114 (27) 112 (37) 73 (28)  

51% to 75% 86 (9) 29 (7) 36 (12) 21 (8)  

76% to 100% 24 (2) 3 (1) 12 (4) 9 (3)  

Missing 1 1  

Have you ever been in physical contact with anyone that has developed infection that is suspected or confirmed to be COVID-19?

Yes 217 (22) 45 (11) 147 (49) 25 (9) <0.001 <0.001 0.555 <0.001

No 766 (78) 370 (89) 156 (51) 240 (91)  

Missing 1 1  

How long ago was the exposure?

1-2 wk ago 21 (10) 2 (4) 18 (12) 1 (4) <0.001 <0.001 0.992 0.005

3 wk ago 47 (22) 2 (4) 44 (30) 1 (4)  

>3 wk ago 149 (69) 41 (91) 85 (58) 23 (92)  

Missing 767 371 156 240  

Table 2.
(continued)

(continued)
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Respondents, n (%) P Value

Question: Response All D ND NH Overall D vs. ND D vs. NH ND vs. NH

Are you in any of the following high-risk categories for severe COVID-19 infection? Live in a nursing home or long-term care facility

Yes 2 (<1) 2 (1) 0.106  

No 981 (100) 415 (100) 301 (99) 265 (100)  

Missing 1 1  

Are you in any of the following high-risk categories for severe COVID-19 infection? Chronic lung disease or moderate to severe asthma

Yes 47 (5) 13 (3) 13 (4) 21 (8) 0.015 0.412 0.005 0.069

No 936 (95) 402 (97) 290 (96) 244 (92)  

Missing 1 1  

Are you in any of the following high-risk categories for severe COVID-19 infection? Serious cardiovascular disease

Yes 11 (1) 3 (1) 3 (1) 5 (2) 0.360  

No 972 (99) 412 (99) 300 (99) 260 (98)  

Missing 1 1  

Are you in any of the following high-risk categories for severe COVID-19 infection? Conditions that can cause a person to be 
immunocompromised (e.g., cancer treatment, smoking, bone marrow or organ transplantation, immune deficiencies, poorly 

controlled HIV or AIDS, and prolonged use of corticosteroids and other immune weakening medications)

Yes 42 (4) 11 (3) 12 (4) 19 (7) 0.017 0.328 0.005 0.093

No 940 (96) 403 (97) 291 (96) 246 (93)  

Missing 2 2  

Are you in any of the following high-risk categories for severe COVID-19 infection? Severe obesity (body mass index ≥40)

Yes 40 (4) 10 (2) 18 (6) 12 (5) 0.055  

No 943 (96) 405 (98) 285 (94) 253 (95)  

Missing 1 1  

Are you in any of the following high-risk categories for severe COVID-19 infection? Diabetes

Yes 42 (4) 14 (3) 13 (4) 15 (6) 0.356  

No 941 (96) 401 (97) 290 (96) 250 (94)  

Missing 1 1  

Are you in any of the following high-risk categories for severe COVID-19 infection? Chronic kidney disease and dialysis

Yes 9 (1) 1 (<1) 5 (2) 3 (1) 0.134  

No 974 (99) 414 (100) 298 (98) 262 (99)  

Missing 1 1  

Table 2.
(continued)

(continued)
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Respondents, n (%) P Value

Question: Response All D ND NH Overall D vs. ND D vs. NH ND vs. NH

Are you in any of the following high-risk categories for severe COVID-19 infection? Liver disease

Yes 9 (1) 4 (1) 1 (<1) 4 (2) 0.335  

No 974 (99) 411 (99) 302 (100) 261 (98)  

Missing 1 1  

Are you in any of the following high-risk categories for severe COVID-19 infection? Hypertension (high blood pressure)

Yes 118 (12) 49 (12) 31 (10) 38 (14) 0.320  

No 864 (88) 365 (88) 272 (90) 227 (86)  

Missing 2 2  

D, dental workers; ND, non–dental health care workers; NH, non–health care workers.

Table 2.
(continued)

made them feel threatened (score, 3.6 
± 1.6; scale, 1 = strongly agree to 7 = 
strongly disagree). D and ND providers 
were not significantly different from each 
other, although NH providers were more 
likely to feel threatened than D. Fifty-
eight percent of respondents somewhat 
agreed, agreed, or strongly agreed that 
they were afraid of COVID-19 (score, 3.6 
± 1.6). D providers were less likely to be 
afraid than ND and NH providers. Forty-
seven percent of respondents somewhat 
agreed, agreed, or strongly agreed that 
they felt stressed being around other 
people because of worrying of catching 
COVID-19 (score, 4.0 ± 1.7). D and 
ND providers were not significantly 
different from each other, although 
again NH providers were more likely 
to feel stressed than D. Over 90% of 
respondents were sometimes, frequently, 
or always worried about their friends 
and loved ones catching the coronavirus 
(score, 3.6 ± 0.9; scale, 1 = never to 5 = 
always), with no significant difference 
among the groups. More than 70% of 
respondents were sometimes, frequently, 
or always worried that COVID-19 would 
cause financial problems to them or their 
loved ones (score, 3.2 ± 1.1), with D 
group members less likely to be worried 
than ND and NH. However, as presented 

in Figure 2, for 67% of respondents, 
knowing the results of a POC antibody 
test would decrease their level of stress 
and anxiety (score, 2.6 ± 0.5; scale,  
1 = increase stress and anxiety to 3 = 
decrease stress and anxiety), as would 
knowing the results of an antigen test for 
41% of respondents (score, 2.2 ± 0.7).

There were no significant differences 
among the 3 groups regarding the impact 
of COVID-19 on daily life, interactions 
with others, stress, enjoyment of life, 
caring for one another, and having 
enough food (Fig. 1). In general, the 
mean scores (scale, 1 = much better to 5 
= much worse) ranged between “about 
the same” and “somewhat worse” for 
the impact of the pandemic on daily 
life, interactions with one another, stress 
levels, and enjoyment of life. The mean 
scores also ranged between “about the 
same” and “somewhat worse” for job 
security, with significant differences 
among the 3 groups. However, the mean 
scores ranged between “about the same” 
and “somewhat better” for impacts on 
caring about one another, self-care, and 
exercise levels. All 3 groups reported no 
change in having enough food as a result 
of the pandemic.

Only 1% of participants (n = 6, 3 each 
in D and ND, P > 0.05) reported being 

positive for IgG antibodies and 2% for 
IgM antibodies (n = 15, 6 in D and 9 in 
ND, P > 0.05). This could reflect a low 
incidence of infection in this college 
community or could be related to the 
accuracy of the test, which was not 
the focus of this study. However, 81% 
of all participants found a POC test 
received in a dental setting “definitely” 
acceptable, with significantly higher 
responses for NH (86%) than ND (74%; 
Fig. 2), with 99% of participants very 
or mostly satisfied. Eighty-five percent 
of participants would “definitely” 
recommend a POC antibody test to a 
friend, family member, or coworker, 
with significantly higher responses for 
NH (90%) than ND (80%). Ninety-eight 
percent of participants were mostly or 
very satisfied with getting the antibody 
test in a dental setting (score, 1.2 ± 0.4; 
scale, 1 = very satisfied to 4 = quite 
dissatisfied).

Discussion

COVID-19 and Michigan 
Essential Workers

Michigan reported its first cases on 
March 10, with its first death on March 
18. The state’s stay-at-home order 
was issued March 23. Cases escalated 
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rapidly in April, with deaths peaking in 
late April. However, since May, cases 
and deaths have been decreasing. As 
of July 1, the state had 5,951 deaths 
and 64,132 confirmed cases (Michigan 
Department of Health and Human 
Services 2020), with Wayne County (city 
of Detroit) being the hardest hit with 
>21,932 cases and 2,602 deaths, while 
Washtenaw county (Ann Arbor, home 
of the University of Michigan) had 1,493 
cases and 105 deaths. Participants in this 

study represented a generally healthy 
group, with few reporting being part 
of a health-related high-risk group for 
COVID-19. Participants also reported a 
high frequency of always or frequently 
engaging in preventive measures. 
This may explain the low number of 
respondents who reported having had 
COVID-19 symptoms within the previous 
30 d. This is in contrast with a study 
from northern Italy, an area intensely 
affected by the pandemic, where 14% 

of dentists stated they had experienced 
≥1 symptoms or signs associated with 
COVID-19, with the sense of fatigue and 
fever being the most common (8% and 
7%, respectively) and with breathing 
difficulties and conjunctivitis being less 
frequent (2% each; Cagetti et al. 2020).

Possibly associated with the lower 
prevalence of the disease in the 
community, the participants’ good 
general health, and their adherence to 
preventive practices, in our study 58% 

Table 3.
Preventive Habits for COVID-19 in Daily Life.

Respondents, n (%) P Value

Question: Response All D ND NH Overall D vs. ND D vs. NH ND vs. NH

In the last month, have you maintained a social distance of 6 ft between you and others when going out in public?

Never 1 (<1) 1 (<1) <.001 0.314 <.001 0.046

Rarely 9 (1) 5 (1) 2 (1) 2 (1)  

Sometimes 43 (4) 20 (5) 15 (5) 8 (3)  

Frequently 489 (50) 227 (55) 151 (50) 111 (42)  

Always 441 (45) 162 (39) 135 (45) 144 (54)  

Missing 1 1  

In the last month, how often have you left your home to go to work, grocery store, pharmacy, doctor or other public places?

Never 8 (1) 3 (1) 1 (<1) 4 (2) <.001 0.014 0.043 <.001

Once every 2 wk 158 (16) 66 (16) 38 (13) 54 (20)  

1 to 2 times per week 429 (44) 184 (44) 119 (39) 126 (48)  

3 to 4 times per week 191 (19) 86 (21) 62 (20) 43 (16)  

5 to 6 times per week 133 (14) 52 (13) 56 (18) 25 (9)  

Every day 64 (7) 24 (6) 27 (9) 13 (5)  

Missing 1 1  

In the last month, how often did you wear a mask or scarf over your mouth and nose when going out in public?

Never 2 (<1) 1 (<1) 1 (<1) 0.001 0.060 0.001 0.324

Rarely 11 (1) 6 (1) 3 (1) 2 (1)  

Sometimes 35 (4) 20 (5) 10 (3) 5 (2)  

Frequently 251 (26) 124 (30) 72 (24) 55 (21)  

Always 684 (70) 264 (64) 217 (72) 203 (77)  

Missing 1 1  

D, dental workers; ND, non–dental health care workers; NH, non–health care workers.
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Figure 1. Perceived threat of COVID-19 on life experiences. Statistically significant differences (P < 0.05) were found for DW versus ND 
for the following: “I am afraid of COVID-19,” “I am worried that the coronavirus will cause financial problems to me, or my loved ones,” 
“Change in self-care,” “Change in exercise levels,” and “Change in job security since the COVID-19 pandemic started.” Statistically 
significant differences (P < 0.05) were found for DW versus NH for the following: “Thinking about COVID-19 makes me feel threatened,” 
“I am afraid of COVID-19,” “I am stressed around other people because I worry I’ll catch COVID-19,” “I am worried that the coronavirus 
will cause financial problems to me, or my loved ones,” and “Change in job security since the COVID-19 pandemic started.” Statistically 
significant differences (P < 0.05) were found for ND versus NH for “Change in self-care since the COVID-19 pandemic started.” DW, dental 
workers; ND, non–dental health care workers; NH, non–health care workers.
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Figure 2. Impact of antibody test in stress and anxiety and acceptability of the test. Statistically significant differences (P < 0.05) were 
found 1) between DW and ND for stress and anxiety impact of the antibody test results and for satisfaction with the antibody test results 
and 2) between ND and NH for recommending the antibody test. DW, dental workers; ND, non–dental health care workers; NH, non–health 
care workers.
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thought that they had a ≤25% chance of 
having immunity/antibodies to COVID-
19; yet, an additional 30% thought that 
their chance was between 26% and 
50%. ND workers believed that their 
chance was significantly higher than 
the other groups, but they were also 
significantly more likely than the others 
to have continued working, to have 
direct contact with people and patients 
who were likely to have COVID-19, and 
to report significantly more frequent 
exposure to the general public since the 
beginning of the pandemic.

Impact of COVID-19  
on Life Experiences

The COVID-19 pandemic is having a 
huge psychological impact on individuals 
worldwide ( Jakovljevic et al. 2020), 
and based on previous pandemics, the 
negative impact is likely significant for 
health care providers, particularly if they 
are frontline workers (Talevi et al. 2020). 
In fact, providing psychological first 
aid has been suggested as an essential 
care component for populations during 
and after emergencies and disasters 
(Talevi et al. 2020). Evidence suggests 
that the impact is related not only to the 
pandemic itself but also to the restrictive 
measures to contain the disease, such 
as quarantine, isolation, and social 
distancing (Brooks et al. 2020; Talevi  
et al. 2020), and the resulting economic 
consequences. Furthermore, COVID-
19 has significantly affected dental care 
worldwide. In most countries, elective 
dental procedures came to a halt with 
the start of the pandemic. In March, the 
CDC (2020c) recommended that dentists 
prioritize emergency visits, with the 
goal of protecting staff and preserving 
personal protective equipment. 
According to Nasseh and Vujicic (2020), 
in April more than three-fourths of US 
dental practices were seeing emergency 
patients only, and another 18% were 
closed. This was exacerbated by the 
fact that the risk of cross-infection in 
dentistry is considered high because of 
aerosols produced during routine dental 
treatments (Szymańska 2007; Cagetti  
et al. 2020), similar to other coronavirus 

diseases (Yu et al. 2004). In fact, 65% 
of dentists surveyed in northern Italy 
during the current pandemic considered 
dentistry a profession at risk (Cagetti 
et al. 2020). However, as the pandemic 
continues to evolve, US dental practices 
have started to provide nonemergency 
dental care under a new framework 
for delivery of care (CDC 2020b), with 
Michigan reopening on May 29. Yet, 
modeling studies have predicted that 
US dental care spending could decline 
by up to 38% in 2020 and 20% in 2021 
(Nasseh and Vujicic 2020). This likely 
contributes to the burden and stress that 
dental personnel are experiencing.

During the SARS coronavirus pandemic 
(severe acute respiratory syndrome), fear, 
nervousness, sadness, guilt, confusion, 
anger, numbness, and anxiety-induced 
insomnia were reported in response to 
the quarantine (Reynolds et al. 2008), 
with health care workers having higher 
levels of stress and psychological distress 
than non–health care workers (Lee  
et al. 2007). Moreover, health care workers 
exhibited more avoidance behaviors 
after quarantine, reported greater income 
loss, were consistently more affected 
psychologically, and were more likely 
to think that they had SARS and to 
be concerned about infecting others 
(Reynolds et al. 2008). Frontline health 
care workers were also reported to 
experience stress, depression, and stigma 
during the MERS pandemic (Middle 
East respiratory syndrome; Um et al. 
2017). Several cross-sectional studies, 
mostly from China (Lai et al. 2020; Cao 
et al. 2020; J.Z. Huang et al. 2020; Kang 
et al. 2020; Li et al. 2020), as well as 
literature reviews (Talevi et al. 2020), 
have reported on the psychological well-
being of health care workers during 
COVID-19. Findings are consistent 
with previous pandemics, showing that 
health care workers have been exposed 
to high levels of stressful events and 
expressed substantial negative mental 
health outcomes, such as stress-related 
symptoms (27% to 72%), depression 
(50%), anxiety (23% to 45%), and 
insomnia (34%; Talevi et al. 2020). 
Nurses, women, those of younger age, 

and frontline health care workers have 
reported more severe degrees of mental 
health symptoms than other groups 
(Lai et al. 2019; Rossi et al. 2020). Most 
studies surveying dentists have focused 
on the impact of coronaviruses on the 
knowledge, attitudes, and practices of 
dental practitioners (Brug et al. 2004; 
Khader et al. 2020). Our study agrees 
with other studies that the sampled 
health care workers, including dental and 
nondental providers, are a vulnerable 
group to the stresses associated with 
COVID-19. In our study, the majority of 
respondents were sometimes, frequently, 
or always worried about their friends and 
loved ones catching the coronavirus and 
that COVID-19 would result in financial 
problems. For dental workers, this may 
have been exacerbated by the fact that 
they were significantly more likely than 
the other groups to be unemployed or 
no longer working, likely influenced by 
the stay-at-home order and the initial 
CDC (2020c) recommendation to delay 
elective dental visits. Interestingly, even 
when participants were informed of the 
need for more evidence to understand 
the value of POC tests, the majority still 
decided to be tested and responded that 
knowing the results of a POC antibody 
or antigen test would decrease the level 
of stress and anxiety. For all 3 groups, 
there was a slight negative impact of 
the pandemic on aspects related to 
daily life, interactions with others, stress 
levels, enjoyment of life, and job security. 
However, there was also a slight positive 
impact on aspects likely associated with 
spending more time at home, such as 
caring about one another, self-care, and 
exercise.

Role of Dentists and Acceptability 
of Tests by Dentists

The growing body of evidence on 
the connections of oral and general 
health continues to drive the need 
for expanding collaborations among 
dental and other health care workers to 
improve health (Fontana et al. 2017). In 
fact, dentistry has the potential to play 
a role within the broader health care 
system, during and beyond the current 
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pandemic. Because dental professionals, 
unlike other health care workers, see 
patients who are otherwise generally 
well, they are uniquely positioned 
to help with surveillance efforts of 
community health. For example, in 
situations such as the current pandemic, 
the dental workforce can help provide 
timely testing and triage to other sections 
of the health care system (Holden et al. 
2020). In fact, an important application of 
serologic tests is to understand antibody 
responses to the SARS-CoV-2 infection 
and vaccination. Currently, it is unclear 
whether there is a different antibody 
response associated with asymptomatic 
cases versus those presenting with 
varied severity of symptoms and how 
long the antibody responses last. It is 
also unclear whether antibody titers 
correlate with virus neutralization and 
protection from reinfection. These 
questions are important as we determine 
differences between antibody responses 
generated by natural infection and 
eventual vaccination (Krammer and 
Simon 2020). Detection of protective 
immune responses are also important 
considerations for health care workers. 
Serologic tests can further inform the 
prevalence of infection in different 
populations, with POC tests being easy 
to escalate. In addition, as information 
about which test or combination of tests 
may be most accurate and adequate 
to use, dentists can be part of the 
health care workforce that aids in data 
collection and triage to other members 
of the health care team for testing and/or 
treatment. Furthermore, interprofessional 
education and collaborative care have 
become a priority in dental curriculum 
reform. Including competencies 
associated with community surveillance 
and triage efforts, as well as infection 
control, will enhance the opportunities 
for interprofessional practice (Fontana 
et al. 2017). In our study, the majority of 
participants were definitely satisfied with 
a POC test received in a dental setting 
and would definitely recommend it to 
others. Also, the pilot-testing program in 
a dental school setting demonstrated that 
dental personnel are a willing workforce 

that can be mobilized during medical 
emergencies to provide services such as 
testing. Our survey showed that dental 
workers were significantly more likely 
than the other 2 groups to use personal 
protective equipment at work prior 
to COVID-19, as they have long been 
attentive to employing procedures to 
safely provide care given the high-risk 
environments in which they work. This 
may also explain why dental providers 
reported being less afraid of COVID-
19 than the other 2 groups. At the start, 
testing was done under the direction of 
an oral surgeon with a medical license, 
but during the course of the study, the 
Michigan state licensing board gave 
authority for dentists to conduct medical 
screening and testing.

Our study shares limitations with 
many of the existing questionnaire 
studies previously discussed in that it is 
cross-sectional and uses self-reported 
questions (some with limited validation) 
on a limited convenient sample. To 
encourage comparisons across samples 
and facilitate data integration and 
collaboration, survey items related to 
COVID-19 started to be made available 
in online survey platform repositories. 
We adapted many of our questions, 
when available, on items available in 
these repositories. In addition, other 
factors not included in this study could 
have affected the life experiences of 
essential workers (e.g., socioeconomic 
status, personality, ongoing psychological 
disorders) and the interpretation of the 
data. All of these limitations affect the 
generalizability of our findings regarding 
the psychological well-being of essential 
workers during COVID-19 in the 
population studied in Michigan. To better 
understand these data, future studies 
relying on qualitative methods could 
provide important additional details on 
these experiences.

In conclusion, regardless of these 
limitations, our findings agree with 
others in the literature that dental 
providers are as vulnerable as other 
essential workers to the threats and 
psychological impacts of COVID-19. Our 
findings also suggest that testing may 

alleviate stress and anxiety, and they 
support the acceptability and satisfaction 
of testing done in dental settings.
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