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Abstract

Objectives: This systematic review aimed to answer the following question ‘What are
the worldwide prevalence of SARS-CoV-2 infection and associated factors among oral
health-care workers (OHCWs) before vaccination?’

Methods: Seven databases and registers as well as three grey databases were searched
for observational studies in the field. Paired reviewers independently screened stud-
ies, extracted data and assessed the methodological quality. Overall seroprevalence
for SARS-CoV-2 infection was analysed using a random-effect model subgrouped
by professional category. Meta-regression was used to explore whether the Human
Development Index (HDI) influenced the heterogeneity of results. The associated fac-
tors were narratively evaluated, and the certainty of the evidence was assessed using
the GRADE approach.

Results: Seventeen studies were included (five cohorts and twelve cross-sectional
studies), summing 73935 participants (54 585 dentists and 19 350 dental assistants/
technicians) from 14 countries. The overall estimated pooled prevalence of SARS-
CoV-2 infection among OHCWs was 9.3% (95% Cl, 5.0%-14.7%; I’ = 100%, p<.01),
being 9.5% for dentists (95% Cl, 5.1%-15.0%; I? = 100%, p<.01) and 11.6% for den-
tal assistants/technicians (95% Cl, 1.6%-27.4%; I’ = 99.0%, p<.01). In the meta-
regression, countries with lower HDI showed higher prevalence of SARS-CoV-2
infection (p = .002). Age, comorbidities, gender, ethnicity, occupation, smoking, living
in areas of greater deprivation, job role and location/municipalities, income and pro-
tective measures in dental settings were associated with positive serological SARS-
CoV-2 test, with very low certainty of evidence.

Conclusions: The SARS-CoV-2 virus infected 9.3% of the OHCW:s evaluated world-
wide before vaccination. OHCWs should be included in policy considerations, contin-
ued research, monitoring and surveillance (PROSPERO CRD42021246520).

KEYWORDS
coronavirus infections, COVID-19, health workforce, prevalence, SARS-CoV-2,
Seroepidemiologic studies
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1 | INTRODUCTION

Globally, the new coronavirus disease 19 (COVID-19) pandemic has
produced significant numbers of infected people and deaths. In
2020, approximately 100000 health care workers worldwide were
believed to have been infected with SARS-CoV-2 because of the oc-
cupational risk and the scarcity of protective equipment.t?

The oral health care workers (OHCWs) are part of the frontline
in the struggle against COVID-19, being at a higher occupational risk
related to the acquisition of transmissible diseases due to character-
istics of professional practice.® The aerosol generated during dental
interventions is an important source of transmission of several vi-
ruses, including SARS-CoV-2.# The viral transmission occurs through
the oral, nasal and ocular mucosa contact with the droplets gener-
ated by dental aerosol, which contains saliva, subsequently exposing
patients and colleagues.’

A global discussion about occupational hazards in dental practice
related to the COVID-19 pandemic has heated up. Understanding
the factors associated with the SARS-CoV-2 infection on OHCWs,
including the risk of acquisition at different occupations, age, gender
and income, is crucial.® Prediction of risk can inform how to protect
OHCWs, such as recommendations for policymakers regarding re-
source allocation strategies and would also serve as an important
role in the effective and rational use of personal protective equip-
ment (PPE) in different settings.7 The dental team has reinforced
biosafety measures by improving physical barriers, reducing aerosol
production and vaccinating health professionals.‘c"8 Considering the
unequal distribution of the vaccine in the world population yet, and
the frequent emergence of variants of coronavirus, this data could
assist in identifying high-risk OHCWs and the reassessment of bio-
safety measures.

Understanding the burden of SARS-CoV-2 infections among
OHCWs is a crucial component to inform occupational health pol-
icy and strategy. Although vaccination remains highly effective in
preventing severe illness and death from SARS-CoV-2 infection, the
vaccine is not sufficient to prevent transmission of SARS-CoV-2 and
its variants.” Notwithstanding, there are no systematic reviews re-
garding the prevalence of SARS-CoV-2 infection and associated fac-
tors among OHCWs before vaccination, limiting the identification
of the viral burden of prevalence to those unvaccinated individuals
within the dental clinic, hospitals or the community. Even so, such
data could help to understand the new infections caused by the vari-
ants currently identified and reinforce the need for vaccination by
those OHCWs who have not yet been vaccinated. Further, we do
not know until now which factors may be associated with the risk
of SARS-CoV-2 by OHWCs. Limited data are available on the po-
tential for dissemination of SARS-CoV-2 produced by aerosols and
splashes. More recent studies do not allow definitive conclusions
about saliva as a major source of aerosolized microorganisms during
aerosol-generating dental procedures.’®™*® Therefore, this system-
atic review and meta-analysis aimed to answer the following ques-
tion: ‘What are the worldwide prevalence of SARS-CoV-2 infection
and the associated factors among OHCWs before vaccination?’

2 | MATERIALS AND METHODS
2.1 | Eligibility criteria and outcomes

The inclusion criteria were defined by the CoCoPop strategy
(Condition, Context, Population): Condition was positive RT-PCR for
SARS-CoV-2 or serological diagnosis of SARS-CoV-2 infection and
associated factors; the context was the clinical practice during the
COVID-19 pandemic; population were OHCWs (i.e. dentists, dental
hygienists/technicians, dental assistants and/or dental practitioners).
In addition, the study design was cross-sectional and cohort studies.

Exclusion criteria were studies conducted among dental students
or dental residents; studies that do not report the confirmed RT-PCR
or serological diagnosis of SARS-CoV-2 infection; clinical trials, animal/
in vitro studies, abstracts, poster presentations, reviews, case reports,
case series, opinion articles, correspondence, editorials and letters.

The primary outcome was the prevalence of SARS-CoV-2 infec-
tion among OHCWs through tests for the virus detection as RT-PCR
or the presence of antibodies, such as IgM (2019-nCoV IgM) and IgG
(2019-nCoV IgG). The secondary outcome was associated factors
with the SARS-CoV-2 infection.

2.2 | Information sources and search strategy

The search strategy was conducted up to 28 March, 2022, on seven
electronic databases and registries: Embase through OVID, Latin
American and Caribbean Health Sciences Literature database (LILACS)
through Virtual Health Library (BIREME), Livivo, MedLine through
PubMed, Preprint server medRxiv, Scopus and Web of Science. Grey
literature was searched on Google Scholar, OpenGray and ProQuest
Dissertations & Theses Global (PQDT Global). There was no limit
regarding publication date or language. The search strategy was de-
signed by an experienced librarian (KML) from the Brazilian Centre
for Evidence-Based Research - Federal University of Santa Catarina
(COBE) and is shown in detail in Appendix S1: Table S1.

An additional search was performed to identify any articles
missed, including a manual search across the reference list of in-
cluded studies, the reference list of review studies previously pub-
lished on the subject, and expert consult. EndNote X7 (Clarivates)
was used to organize the references and remove duplicates. Also,
Rayyan software!* was used to remove duplicates.

2.3 | Study selection, data extraction and
quality of evidence

Paired reviewers (FVB and ENL) independently screened stud-
ies based on titles and abstracts using Rayyan software.!* Studies
that met the inclusion criteria were selected for full-text screening.
Before each screening stage, the reviewers underwent training exer-
cises with 100 studies. A third reviewer (PP) was consulted to reach
the final decision in case of any disagreement.
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The same reviewers independently extracted the following data
of included studies using predesigned and piloted form: authors,
year of publication, country, sample size, study design, settings,
age, gender, the prevalence of SARS-CoV-2 infection, comorbidity,
serological diagnostic method of SARS-CoV-2 infection, testing sen-
sibility and specificity, testing trademark, associated factors, fund-
ing source, conflict of interest and Human Development Index (HDI)
of each country through the 2018 statistical update of the United
Nations Development Programme.15 HDI is measured by income per
capita and by health and education indicators.

The methodologic quality of the included studies was evaluated
independently by the same investigators using the Joanna Briggs
Institute critical appraisal tools. Cross-sectional and cohort studies
were assessed with the appropriate checklist for each study design.*
This tool consists of eight items for cross-sectional design and 11 for
cohort design that judge the sampling process, data analysis process
and statistical methods, study settings, measurement tools and re-
sponse rate. A study was considered high quality when the methods
were appropriate, and it was described descriptively. Divergences
rated were resolved by consensus or arbitrated by the same third
investigator. If any data aforementioned were not reported, we con-

tacted the corresponding authors by email.

2.4 | Datasynthesis and statistical analysis

Narrative synthesis and statistical analysis regarding primary and
secondary outcomes were critically analysed by grouping and com-
paring data reported by the included studies.

We extracted the prevalence of events from the first time point for
cohort studies and, therefore, treated all data as cross-sectional data
rather than incidence. The overall prevalence and subgroup analysis
were assessed into two professional categories: dentists (dentists and/
or dental practitioners) and dental assistants/hygienists. They were ex-
pressed through relative/absolute frequencies and a 95% confidence
interval (Cl). The I? test (ratio of true heterogeneity over the total
variation observed) was used to calculate statistical heterogeneity.'”
The estimated crude and global prevalence were calculated by pool-
ing study-specific estimates using a random-effects model due to in-
herent heterogeneity among different populations (Mantel-Haenszel
model applied to meta-analysis).!® Also, the prediction interval (the
measure of data dispersion around the mean effect size of different
populations) was graphically represented in the meta-analyses.*’

The meta-analysis and meta-regression were performed using
the R program, version 3.5.2 with R Studio (R Core Team, 2018)
using the meta package.?®?* A meta-regression model was used to
explore whether the independent variable HDI could explain the
results in the meta-analysis for the primary outcome. Diagnosis of
SARS-CoV-2 infection was incorporated into the model as a contin-
uous and dependent variable (prevalence in %) and HDI was used in
this study as a continuous variable to determine whether differences
in HDI among countries could explain the prevalence of SARS-CoV-2
infection in the OHCWSs model.
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The secondary outcome was synthesized descriptively following
the SWiM recommendation.?? Meta-analysis of associated factors
with SARS-CoV-2 infection was not possible because of the high
clinical and methodological heterogeneity among the included stud-
ies. Therefore, the results were pooled according to the different
associated factors, and a funnel plot was not possible.

2.5 | Reporting bias assessment

Single-arm forest plots were performed considering the nature of
data retrieved from included studies (prevalence). However, using
funnel plots for publication bias analysis was not feasible. So, a
broad literature search was conducted to prevent publication bias.
Additionally, the sponsors of the included studies and the conflict of

interests of the authors were evaluated.

2.6 | Certainty of evidence

GRADE approach23 for a narrative synthesis of different estimates
across studies was followed to assess the certainty of the evidence
of associated factors with SARS-CoV-2 positivity (secondary out-
come). Two independent researchers (CCM and FVB), previously
trained, assessed the certainty of the evidence and divergences be-
tween them were resolved by consensus. Evidence certainty can be
high, moderate, low or very low.%* Observational studies start with
low certainty of evidence and can be a downgrade to one (serious) or
two levels (very serious problems) due to the risk of bias, inconsist-
ency, imprecision, indirectness or publication bias.?’

In addition, the certainty can be upgraded due to the large ef-
fect, the dose-response gradient and the investigation of plausible
confounders or other biases.? GRADEpro (McMaster University
dbEP, 2015) was used to create the Summary of Finding (SoF) Table
of the narrative synthesis.

2.7 | Protocol, registration and reporting

A systematic review protocol based on the PRISMA-P guide-
line?® was developed and registered in the PROSPERO database
(CRD42021246520). The present study was reported according to
PRISMA?” and MOOSE guidelines?® (Appendix S1: Figure S1).

3 | RESULTS

3.1 | Study selection

A total of 5264 records were identified from the electronic data-
bases and registers searched, reducing to 3713 after the removal of

1551 duplicate records. Titles and abstracts were screened based
on the eligibility criteria. Thirty reports met the inclusion criteria,
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and 3683 were excluded in this phase. After full-text reading, 16 did
not meet the eligibility criteria, resulting in 14 studies included from
databases and registers.

Inrelation to the identification of studies via other methods, 1847
records were identified, and no study was duplicated. Subsequently,
1833 studies were excluded after reading titles and abstracts, re-
sulting in 14 studies for full-text reading. Eleven studies did not meet
the eligibility criteria; thereby, three reports were included.

The final sample was composed of 17 observational studies: five
cohorts and 12 cross-sectional studies. All these studies were in-
cluded in the meta-analysis.

Figure 1 shows the flow diagram of the results of searching,
screening and study exclusion. Furthermore, the reasons for exclu-

sions on full-text screening are provided in Appendix S1: Table S2.

3.2 | Study characteristics

Appendix S1: Table S3 summarizes the main characteristics of the
included studies. All articles were published in English between
the years 2020 (n = 5), 2021 (n = 11) and 2022 (nh = 1). This sys-
tematic review included 73935 participants (54585 dentists and

19 350 dental assistants/technicians) from 14 countries. Four stud-

29-32

ies were performed in Asia, eight in Europe,®2~% three in South

40-42

America and two in North America.*>>*> The mean age of par-

ticipants ranged from 38 to 46years, and the number of females

ranged from 58% to 89%. Systemic conditions or comorbidities var-
ied across studies. Most of the selected studies (n = 10) presented
data from other health care workers (i.e. nurses, pharmacy staff,
occupational therapists and others), but this systematic review only
answered the question defined by the CoCoPoP strategy.

All articles provided reasonably clear descriptions of the partici-
pants, study design and settings. Regarding the testing phase, the evalu-
ated period ranged from February to December (2020),27-3>:37:38,40-43,45
from January to April (2021)°%** and from May (2020) to January
(2021).%¢ Furthermore, all of them reported SARS-CoV-2 infection
among OHCWs through accurate tests for the virus detection as
RT-PCR or the presence of antibodies, such as IgM (2019-nCoV IgM)

34,36,37,39,40,42,46

and 1gG (2019-nCoV IgG). However, only seven and

eight30:3436.37.3940,4246 ot dies provided detailed information on test-

ing sensibility/specificity and testing trademark, respectively. Only

two studies disclosed conflict of interest,*3¢ and eight studies pre-

sented funding by diverse companies,30:3¢:37:39-41.46

3.3 | Methodological quality

A summary of the methodological quality assessment, based on
the JBI tool, is provided in Appendix S1: Table S4. Overall, cross-
sectional studies clearly reported study participants, settings and
measurement of the SARS-CoV-2 infection diagnosis. Besides,

the outcomes were measured validly and reliably for all studies.

[ Identification of studies via other methods

1,847 records identified from:
Google Scholar (n = 100)
Manual searching (n = 360)

Reports sought for retrieval Reports not retrieved
(n=1,847) (n=0)

'

Reports assessed for eligibility
(n=14) 11 reports excluded:

Self-reported diagnosis (n = 4)

No oral health workers (n = 7)

v

Identification of studies via databases and registers
— 5,264 records identified from:
PubMed (n = 1,064)
Embase (n = 1,268) 1,551 records removed before
_5 Lilacs (n = 40) screening:
® Livivo (n = 530) Duplicate records removed
5.2 Scopus (n = 1,261) > by EndNote X7 (n = 1,426) OpenGrey (n = 256)
€ Web of Science (n = 1,024) Records marked as ineligible ProQuest (n = 1,130)
ﬁ MedRix (78) by Rayyan tool (n = 126) Expert consult (n = 1)
—_J
) A
Records screened L 5 Records excluded
(n=3,713) (n =3,680)
Reports sought for retrieval o Reports not retrieved
= (n=30) (n=0)
=
@
e
: |
%]
Reports assessed for eligibility o
(n =30) > 16 reports excluded:
Self-reported diagnosis (n = 8)
No oral health workers (n = 2)
Same sample (n = 1)
No serological testing (n = 5)
)
A4
3 Studies included in review
3 (n=17)
S Reports of included studies
= (n=17)

FIGURE 1 PRISMA 2020 flow diagram

85U8017 SUOWWOD SAIERID (dedl|dde au Aq peusenob aJe oIl VO ‘88N JO S9|NJ 10} ARIq1T 8UIUO A8]IAA UO (SUOTPUOD-PUE-SWS) 00" A | IM A eIq 1 jBUlJUO//:SANY) SUORIPUOD Pue SWs 1 84) 88S *[£202/20/70] Uo ARiqiTaulluo A8|IM ‘UOSINOId BpeueD 8URId0D AQ £Z8ZT90PO/TTTT OT/I0P/L00 A8 IM Areiqijpuluo//Sdny Woi) papeojumod ‘0 ‘82S0009T



BITENCOURT ET AL.

Communiry

However, most studies performed inappropriate statistical analysis
(n = 7) since they did not identify confounding factors (n = 5) and did
not report how the strategies to deal with confounding factors were
stated (n = 7).

Likewise, cohort studies described sufficient information about
study participants, settings and outcomes. Nevertheless, all studies
had not described the reasons for the follow-up loss nor strategy
to address incomplete follow-up. Only two studies performed the
appropriate statistical analysis, while the others did not identify con-

founding factors (n = 2) or strategies to deal with them (n = 3).

3.4 | Meta-analysis and meta-regression

The overall pooled prevalence of SARS-CoV-2 infection in OHCWs from
17 studies was 9.3% (95% Cl, 5.0%-14.7%; I? = 100%, p <.01) (Figure 2).
Subgroup analysis showed that the prevalence of SARS-CoV-2 infection
in dentists from 16 studies was 9.5% (95% Cl, 5.1%-15.0%; I = 100%,
p<.01) (Figure 3). When another subgroup analysis with dental assis-
tants and technicians was evaluated through 10 studies, the prevalence
of SARS-CoV-2 infection was 11.6% (95% Cl, 1.6%-27.4%; I = 99.0%,
p<.01) (Figure 4). The number of reports included differed because
some studies did not report data of all professional categories.

The prevalence of SARS-CoV-2 infection in OHCWs increased with
lower HDI. Meta-regression analysis showed linear association statis-
tically significant (p = .002, Figure 5). Moreover, I? was high, showing
the high heterogeneity of the SARS-CoV-2 positivity model. Hence, the
observed heterogeneity could be explained by the HDI, among other

5
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3.5 | Reporting biases

After evaluating the methods and results of the included studies,

reporting bias was not detected. Four studies®>%%%842 did not re-

32.3¢ reported conflict of interest. Five

29,34,35,43,44

port funding, and two studies

studies reported receiving no funding, and two studies

declared industry support.32%¢

3.6 | Narrative synthesis and certainty of evidence

The SoF Table (Appendix S1: Table S5) displays the narrative synthe-
sis for seropositive diagnosis of SARS-CoV-2 infection according to
the following associated factors: age groups, comorbidities/symp-
toms/signs, gender, ethnicity, OHCWs roles, clinical/non-clinical
occupations, smoking, living in areas of greater deprivation, job loca-
tion, income, municipalities and protective measures.

Briefly, the assessment of the certainty of the evidence for the
comparisons revealed a very low level of confidence for the results
related to associated factors with SARS-CoV-2 infection. There
were very serious problems due to imprecision, once the Optimal
Information Size was <300 events.*® Likewise, indirectness was an
issue. Some evidence comes from studies using single tests to diag-
nose SARS-CoV-2 (e.g. either only PCR or serological tests), limiting
the applicability of all testing options. Major concerns were raised
regarding the criteria for inclusion in the samples since they were
not clearly defined, and the statistical analysis used was not appro-

priate. According to the GRADE Working Group, publication bias

factors. was strongly suspected once publication bias is more likely to occur
Study Events Total Prevalence (%) 95% CI Weight
Antonio-Villa et al., Mexico (2020) 126 478 = 26.36 [22.46;30.55] 6.0%
Nishida et al., Japan (2020) 2 149 =— 134 [0.16; 476] 58%
Abo-Leyah et al., Scotland (2020) 13 50 e —  E— 26.00 [14.63;40.34] 52%
Al-Kuwari et al., Qtar (2020) 36 388 - 928 [6.58;1261] 6.0%
Molvik et al., Norway (2020) 35 2941 i 119 [083; 165 61%
Sarapultseva et al., Russian (2021) 19 157 = 1210 [7.45;18.25] 58%
Kasztelewicz et al., Poland (2021) 7 3715 = | 187 [075; 381 6.0%
Sebastian et al., Argentina (2021) 15 313 - 479 [271;778] 59%
Kua et al., United Kingdom (2021) 2 29 —&——— 690 [0.85;2277] 47%
Shields et al., England (2021) 224 1346 | . 16.64 [1469;18.74] 6.1%

Ferreira et al., Brazil (2021) 10472 48301

2168 [21.31;22.05] 6.1%

Gallus et al., Italia (2021) 40 413 = 969 [7.01;1295] 6.0%
Magnusson et al., Norway (2021) 46 3845 i 120 [0.88; 1.59] 6.1%
Mksoud et al., Germany (2021) 189 2784 6.79 [588;779] 6.1%
Esquivel-Chirino et al., Mexico (2021) 3765 11931 31.56 [30.72;3240] 6.1%
Akbari et al., Iran (2021) 3 762 039 [0.08; 1.15] 6.0%
Ribeiro et al., Brazil (2022) 62 324 —ma 19.14 [15.00;23.85] 6.0%
Random Effects Model 15056 74586 e 9.35 [5.08; 14.71] 100.0%

Heterogeneity: 1° = 100%, t° = 0.0285, p = 0 '
0

I I |
20 30 40

FIGURE 2 Overall pooled prevalence of SARS-CoV-2 infection in OHCWs
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Study Events Total Prevalence (%) 95% CI Weight
Antonio-Villa et al., Mexico (2020) 126 478 —= 26.36 [22.46;30.55] 6.1%
Nishida et al., Japan (2020) 2 149 =— | 134 [0.16; 476] 59%
Abo-Leyah et al., Scotland (2020) 13 50 -  E— 26.00 [14.63;40.34] 53%
Al-Kuwari et al., Qtar (2020) 22 242 = 909 [579;1344] 6.0%
Molvik et al., Norway (2020) 35 2941 119 [083; 165 62%
Sarapultseva et al., Russian (2021) 8 78 — 10.26 [453;19.21] 56%
Kasztelewicz et al., Poland (2021) 7 03711 = 189 [0.76; 385 6.1%
Sebastian et al., Argentina (2021) 13 276 - 471 [253;792] 6.0%
Kua et al., United Kingdom (2021) 2 11 : 18.18 [2.28;51.78] 35%
Shields et al., England (2021) 115 687 | 16.74 [14.02;19.75] 6.2%
Ferreira et al., Brazil (2021) 6710 31666 2119 [20.74,2164] 62%
Gallus et al., Italia (2021) 20 183 - 1093 [6.80;16.37] 6.0%
Magnusson et al., Norway (2021) 46 3845 120 [088; 159] 6.2%
Mksoud et al., Germany (2021) 53 972 - 545 [411;707] 62%
Esquivel-Chirino et al., Mexico (2021) 3765 11931 i 31.56 [30.72;32.40] 6.2%
Akbari et al., Iran (2021) 3 381 079 [0.16; 228] 6.1%
Ribeiro et al., Brazil (2022) 62 324 P 19.14 [15.00;23.85] 6.1%
Random Effects Model 11002 54585 —en—— 9.56 [5.14; 15.09] 100.0%
Heterogeneity: /2 = 100%, t> = 0.0287, p =0 ! ! ! ! !
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FIGURE 3 Prevalence of SARS-CoV-2 infection in dentists
Study Events Total Prevalence (%) 95% Cl Weight
Al-Kuwari et al., Qtar (2020) 14 231 = 6.06 [3.35 996] 10.6%
Sarapultseva et al., Russian (2021) 11 79 = 1392 [7.16;23.55] 10.3%
Kasztelewicz et al., Poland (2021) 0 4 : 0.00 [0.00;60.24] 6.6%
Sebastian et al., Argentina (2021) 2 37 == 541 [066;18.19] 10.0%
Kua et al., United Kingdom (2021) 0 18 I&—— 0.00 [0.00;1853] 9.3%
Shields et al., England (2021) 109 657 - 16.59 [13.83;19.66] 10.7%
Ferreira et al., Brazil (2021) 3762 15510 i 2426 [23.58;2494] 10.7%
Gallus et al., Italia (2021) 184 230 .3 80.00 [74.24;8497] 10.6%
Mksoud et al., Germany (2021) 136 1812 751 [6.33; 882] 10.7%
Akbari et al., Iran (2021) 0 381 0.00 [0.00; 0.96] 10.6%
Random Effects Model 4218 18959 —~wismen— 11.65 [1.60; 27.48] 100.0%
Heterogeneity: 1> = 99%, ©° = 0.0902, p < 0.01 ' ' ' ' |
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FIGURE 4 Prevalence of SARS-CoV-2 infection in dental assistants and technicians

in observational studies than in RCTs, once the former ones do not
need registration.* Finally, there were no reasons for upgrading the
certainty of evidence in either analysis.

4 | DISCUSSION

Our findings confirm that 9.3% of the OHCWs worldwide had
been infected by the SARS-CoV-2 virus between February 2020
and April 2021. All the studies included in this systematic re-
view presented data on the prevalence of SARS-CoV-2 infection
among OHCWs before the vaccination. It means that these stud-
ies have precious information because they estimated the preva-
lence of SARS-CoV-2 infection in those unvaccinated individuals,
and therefore cannot be repeated. We were additionally able to

identify associated factors with SARS-CoV-2 infection among
OHCWs. Based on the narrative synthesis, the certainty that age,
comorbidities, gender, ethnicity, occupation, smoking, deprivation,
job role and location/municipalities, income and aspirating system
in dental settings were associated with positive serological SARS-
CoV-2 test was very low. The results of our meta-regression sug-
gest that countries with lower HDI presented higher prevalence of
SARS-CoV-2 infection, which may partially explain the high het-
erogeneity observed among studies.

A meta-analysis showed that HCW estimated prevalence
of SARS-CoV-2 infection in 2020 through PCR test and anti-
bodies detection was 11% (95% Cl, 7%-15%) and 7% (95% ClI,
4%-11%), respectively.47 The pooled prevalence among OHCWs
in our study was 9.3% (95% Cl, 5.0%-14.7%), and it was simi-
lar to the HCW in the same period. Limited and biased testing
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FIGURE 5 Bubble plot for meta-regression of Human Development Index (HDI) against the prevalence of SARS-CoV-2 infection

may influence estimates of SARS-CoV-2 infection prevalence.
Underestimates of the number of SARS-CoV-2 infections wor-
thy of attention. With the lack of testing globally, most test-
ing policies recommended that physicians prioritize testing for
hospitalized patients, who tend to have moderate to severe
symptoms, while a portion of the population remains untested.
Furthermore, low-income countries were most impacted by the
testing rates.*® In the US, the total number of SARS-CoV-2 in-
fections by 18 April, 2020, was estimated to be 6454951 (19
per 1000), an estimate nine times higher than the 721245 con-
firmed cases (2 per 1000) reported during this period.*’ As in
the present study, there were previous attempts to explain
heterogeneity in the magnitude of prevalence of SARS-CoV-2
infection through meta-regression, although heterogeneity is
expected in meta-analyses involving prevalence data. Rocha
et al.’>® found that countries with a higher socioeconomic vul-
nerability had larger SARS-CoV-2 infections. We could confirm
such findings, and beyond that we suspected that the lower
prevalence among dentists may be due to their high socioeco-
nomic position, although the studies included in this systematic
review failed to assess where exposure occurred. Also, unex-
plained heterogeneity might refer to the HDI and individual
factors that OHCWs faced during the pandemic. The current
review revealed that several factors such as age, comorbidities,
gender, ethnicity, occupation, smoking, deprivation, job role and

location/municipalities, income and aspirating system in dental

settings were associated with infection by the SARS-CoV-2 test,
yet with very low certainty of evidence. OHCWs should be in-
cluded in policy considerations to ensure that vaccination and
testing policies are strengthened, as well as monitoring, surveil-
lance, continued research, and other aspects of public health
measures during the COVID-19 pandemic. Further studies are
required to confirm associated factors with direct SARS-CoV-2
infection among OHCWs.

The studies analysed the prevalence of SARS-CoV-2 infection
through different diagnosis methods, like accurate tests for virus
detection or the presence of antibodies; however, the sensitivity

and specificity may vary by test.”?

Ten studies reported the diag-
nosis of SARS-CoV-2 infection by RT-PCR (reverse transcription-
polymerase chain reaction), considered the gold standard. It
identifies the virus through the viral RNA in the nasal oropharyn-
geal mucosa swab. Ten studies identified antibodies through ELISA
(Enzyme-Linked Immunosorbent Assay) or rapid test (immunoas-
say). The antibody detection occurs between the seventh and elev-
enth days after exposure to the virus in a blood sample. Just seven
studies described the sensitivity and specificity of the tests utilized,
which varies between 83%-98.6% and 91%-99.9%, respectively.*?
It is important to emphasize the fact that antibodies wane after
a relatively short period (a few months), and the virus is detect-
able (through PCR) only during a specific window of time (days or
weeks). So, the actual prevalence can be modified according to the

test used by the studies.
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Besides, SARS-CoV-2 infection prevalence and mortality rate
among the general population vary across the countries, and
even different regions of the same country or city, at different
periods of the year and month because of the transmission dy-
namics of the disease and systemic inequities.”® We included
studies from 14 countries and three continents which presented
distinct epidemiologic populational scenarios since the initial
period of the pandemic. Worldwide prevalence of SARS-CoV-2
infection likely reflects differences in community transmission
based on behaviour, health system assistance, local resources,
and the environment, besides important social and economic as-
pects. It is unknown whether the infections of OHCWs may be
different from those of the general population considering that
the primary studies included in this systematic review did not in-
clude data from the general population. However, indirect com-
parisons with other studies may suggest a higher risk attributed
to OHCWs. In Brazil, for instance, the prevalence of SARS-CoV-2
infection in the same period studied was estimated about 15%

in the general population,®

meanwhile the study by Ferreira
et al.*! included in our systematic review indicated the preva-
lence of 22% for OHCWSs. However, none of the studies included
in this study examined at the potential source of infection among
OHCWs, limiting the possibility of assessing the impact of oc-
cupational versus community-acquired infection. In addition,
geographic and population differences regarding SARS-CoV-2
infection prevalence are evident, and certain groups such as
people who live in crowding areas and front-line services work-
ers are disproportionately affected.>® Also, prevalence reflects
differences in testing policy. Countries such as South Korea and
China tested massively, so they will indeed find more cases, in-
cluding asymptomatic. However, Latin American countries, for
example, did not have tests enough, even for symptomatic cases
demand.

Studies examining the occupational role and risk of SARS-
CoV-2 infection have shown conflicting results. At the onset of the
first wave of SARS-CoV-2 infection, some studies have reported
high rates of positivity among health care personnel.>¢-%! Although
OHWGCs are in close contact with patients, there is also potential
for greater awareness and training for appropriate PPE use among
them. Parallel or inverse trends in infection rates in OHWCs and
the general public may signify community transmission as a major
source of infection, especially in the presence of peculiar socio-
economic and cultural factors in the community level. Studies
suggested that household contacts may play a significant role in
SARS-CoV-2 infection in OHCWs because of the rapid circulation
of the virus at the community. Likewise, epidemiological studies
have shown that community and intra-family transmission are the
main reasons for SARS-CoV-2 spread.®> %% To the best of our knowl-
edge, the exact contribution of community exposures and occupa-
tional health risks leading to SARS-CoV-2 infection among OHCWs
in health settings has yet to be determined, due to the difficulty
in actually assessing where exposure occurred. The transmission
of SARS-CoV-2 happens through contact with respiratory droplets

from an infected individual by closer contact.®® In dental settings,
aerosol transmission can also occur in specific situations where
procedures that generate aerosols are realized. In our systematic
review, the number of protective measures, use of rubber dam,
type of aspirating system and the presence of HEPA filters utiliza-
tion seem to affect the prevalence of SARS-CoV-2 infection across
dental clinics with very low certainty of evidence.3%% A recent sys-
tematic review found that SARS-CoV-2 RNA can be detected in the
air in various health care settings and can also be detected in com-
munity settings, sometimes at low concentrations. In this context,
using the personnel protective equipment by OHCWs is essential
to prevent contamination.®®

There are some strengths and potential limitations of the evi-
dence included in this review. First, the studies included showed
high heterogeneity and did not represent all continents, making
comparison difficult and not permitting a worldwide vision. Second,
most studies used a non-probabilistic sample, which introduces a
selection bias. Third, the accuracy of the tests was not reported in
all studies, thus we cannot estimate the real prevalence of SARS-
CoV-2 infection. Fourth, the potential source of virus contamination
was not studied, limiting the possibility of differentiation between
occupational and community transmission. Last, most of them did
not report the level of adherence to preventive measures, modifi-
cations in the clinical routine and ambient and personnel protective
equipment use, such as respiratory masks, face shields and others.
Just two studies provided information about protective measures in
dental settings as protection against SARS-CoV-2 transmission.3%%7
Regarding the review processes' limitations, it was not possible to
stratify dental assistants into various professional categories, or
the dentist's speciality. Regarding strengths, our systematic re-
view included only studies with a confirmed diagnosis of SARS-
CoV-2 infection based on the detection of IgM (2019-nCoV IgM)
and IgG (2019-nCoV IgG) or/and RT-PCR for SARS-CoV-2 accord-
ing to standards of the WHO (2020), which not might have led to
recall bias. Additionally, we included just studies that tested the
OHCWs, excluding studies that self-reported diagnoses. Moreover,
we also obtained unpublished data from identified studies, which
should reduce publication bias. Therefore, our findings mainly rep-
resent the prevalence of SARS-CoV-2 infection before introducing

vaccination.

5 | CONCLUSION

The pooled data from the primary studies revealed that 9.3% of the
OHCWs worldwide had SARS-CoV-2 infection before vaccination.
Subgroup analysis regarding the professional category showed that
the prevalence of SARS-CoV-2 infection in dentists was 9.5% and
dental assistants/technicians was 11.6%. Countries with lower HDI
showed higher prevalence of SARS-CoV-2 infection. Age, comor-
bidities, gender, ethnicity, occupation, smoking, deprivation, job role
and location/municipalities, income and protective measures were

associated with positive serological SARS-CoV-2 test, with very
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low certainty of evidence. Further studies are needed to evaluate
changes in prevalence in the medium and long term, considering the
types of virus variants, and the types of vaccines administered in
OHCWs.

The present findings should bring the attention of OHCWs and
health policymakers to the hidden burden of the SARS-CoV-2 in-
fection. Robust surveillance strategies and vaccination measures
to prevent or limit SARS-CoV-2 transmission in oral health facilities

should be stringently reinforced.
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SUPPORTING INFORMATION
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