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ABSTRACT

Introduction
Oral health care workers constitute a high-risk profession to
contract COVID-19. The aim of this study was to determine
the prevalence and clinical experience of COVID-19 infected
oral health workers at an academic hospital in Gauteng,
South Africa.

Methods

A cross-sectional, questionnaire-based study was
conducted among staff who contracted COVID-19 between
May and December 2020. Data was captured in Excel and
analyzed with Stata (StataCorp, USA).

Results

CQOVID-19 prevalence among 219 members of staff was
22.4%, and 46 participated. The majority ranged in age
between 31- 40 years (n=18, 39%, 95% Cl 25.78-54.32)
and 41 - 50 years (n=19, 41%, 95% CI 7.88-56.4).
Clinicians and dental assistants constituted 48%, while 76%
perceived to be infected at work, with 72.7% sharing an
office with > 3 persons. Twenty-four staff members received
post-test counselling, of whom 21.7% were counselled at
work. Sixteen participants remained asymptomatic while
most prevalent self-reported COVID-19 symptoms included
cough (47.7%), sore throat (27.3%) and shortness of breath
(20.5%). Significantly more females (55%) reported no
COVID-19 symptoms than males (Chi? test, p = 0.01).

Conclusion
The COVID-19 prevalence in this study was much higher
than previously reported for oral health workers in an

Author affiliations:

1. Simon Nemutandan: School of Oral Health Sciences, University of
the Witwatersrand, Johannesburg, South Africa. President, Health
Professions Council of South Africa Health. ORCID: 0000-0001-7335-
4414

2. Yolanda Malele-Kolisa: Head of Clinical Unit, Department of Community
Dentistry, Wits School of Oral Health Sciences, University of the
Witwatersrand, Johannesburg, South Africa.

ORCID: 0000-0003-3368-9193

3. Elaine Blignaut: Department of Oral Biclogical Sciences, Wits School
of Oral Health Sciences; 7 York Road, Parktown, 2193, Johannesburg.
ORCID: 0000-0002-9937-9344

Corresponding author: Yolanda Malele-Kolisa

Head of Clinical Unit, Department of Community Dentistry, Wits School
of Oral Health Sciences, University of the Witwatersrand, Johannesburg,
South Africa. Yolanda.Kolisa@wits.ac.za

Author contributions:

1. SM Nemutandani: 30%
2. Y Malele-Kolisa:  40%
3. E Blignaut: 30%

academic setting. The high percentage of staff who
remained asymptomatic raises the possibility of more staff
being infected without being tested. Infection prevention
and awareness training of all staff should be routinely
provided and mitigating measures instituted to reduce
office occupancy, including adequate post-test counselling.

INTRODUCTION

The COVID-19 pandemic continues to spread at an
alarming and unrelenting rate across the globe and at the
time of writing on 11 May 2021 more than 159 665 632
people have been infected and more than 3,3 million have
succumbed to the infection world-wide'. South Africa has
not been spared the ravages and to date recorded more
than 1,6 million infections and 54 825 deaths. The country
ranks 20th out of 222 countries where the disease has
been recorded and is the country with the highest number
of infections and deaths on the African continent’. The
country has been placed under various levels of lockdown
since a national state of disaster and initial complete
lockdown (Level 5) was declared on 15 and 23 March 2020
respectively?*.

Health care workers (HCWSs) and support staff constitute
members of the essential workforce, working to contain the
spread of the SARS-CoV-2 virus and managing COVID-19
patients. They are vital resources for every country and their
health and safety are crucial, not only for continuous and
safe patient care but also for the smooth running of health
care systems®®. Staff shortages occurred, either directly
due to staff being infected by the SARS-CoV-2 virus or
indirectly because of compulsory quarantine due to high risk
exposures’. Additionally, some HCWs in Africa themselves
fall into the category of ‘high-risk’ groups for COVID-19,
given the high rates of certain communicable diseases
such as tuberculosis and HIV, and non-communicable
conditions like hypertension and diabetes’°.

Despite healthcare workers accepting an increased risk
of infection as part of their chosen profession, caring for
patients with COVID-19 nevertheless causes considerable
mental stress, resulting in high levels of anxiety and post-
traumatic stress disorders''2. This is exacerbated by
anxiety about spreading the virus to their families and friends,
especially those who are elderly or have chronic medical
conditions''.  The rapid onset of the pandemic caught
everyone off guard and there was little time to sufficiently
prepare staff with the result that in the initial stages of the
pandemic the lack of a clear understanding about SARS-
CoV-2 transmission and disease also contributed to
anxiety'®. In addition, some HCWSs feared returning to work
following recovery from the infection. This further highlights



the need for psychological support in the workplace to deal
with the many concerns'” 18,

The risk of HCWs being infected can be mitigated with
adequate precautions within health facilities'®?°. Primarily,
this involves training and the use of personal protective
equipment (PPE), including a gown, gloves, face mask
and a face shield or goggles. Careful donning and doffing
of this equipment constitute a key defence and requires
supervision. It was anticipated that the risk of infection
would be the highest at the beginning of the outbreak
when healthcare workers may not have been familiar
with PPE use. PPE was also in short supply, even in
high-income countries, and it was to be expected that
limited supplies thereof would be experienced in lesser
resourced countries’®?!, The lack or a shortage of good
quality PPE can also contribute to anxiety®®. From a
moral perspective it was hoped that these scarce PPE
resources would be appropriately used and distributed
equitably across the globe - yet hoarding, misuse, intense
competition between and within countries, price gouging,
export blocks and corruption in the acquisition thereof
became the norm?9:23-26,

Reports vary on the prevalence of infection with the SARS-
Cov-2 virus among hospital staffe"?8. It was reported in
August 2020 that 27,360 South African hospital workers,
which included doctors, nurses, porters and other
hospital staff, had contracted COVID-19 since the start
of the outbreak?. Health professionals who work in close
physical proximity to patients are considered to be at a
higher risk of SARS-CoV-2 infection”°2', with oral health
professionals being among those®%. Studies reporting on
the rate of infection among dental professionals revealed
a prevalence of 0.9% in the United States of America,
1.9% in France and 10.8% in ltaly®+3%8, A study on infection
among staff in an Argentine dental training facility reported
a prevalence of 4%%. No published information exists
on the prevalence of COVID-19 infection among South
African, and to our knowledge, African oral health workers
(OHWs). To effectively support OHWSs, this study was
conducted to gain insights into the demographic profile
and clinical experience of OHWSs at one of the largest
public hospitals in the country, namely the Charlotte
Maxeke hospital, Johannesburg, Gauteng Province, in
which the Wits Oral Health Centre (WOHC) is located.

METHODS

A cross-sectional, analytic study was conducted, utilising
a hand delivered, self-administered questionnaire among
the OHWs employed at the WOHC who tested positive
for COVID-19 between 1 May and 31 December 2020.
Participation was voluntary, with anonymity assured in the
reporting of results. The study received ethical clearance
from the Human Research Ethics Committee of the
Faculty of Health Sciences, University of Witwatersrand
(M2010114). Testing was performed by real-time reverse
transcription-PCR (rRT-PCR) testing on a naso-pharyngeal
swab. Demographic data such as age, marital status, job
category, mode of transport to and from work and isolation
were collected. Other questions pertained to training in the
use and availability of PPE, testing for the virus and post-
test counselling, as well as comorbidities and COVID-19
symptoms experienced. Data was captured in Microsoft
Excel, coded and imported into Stata (StataCorp, USA)
for analysis.
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RESULTS

Socio-demographic characteristics

Forty-nine members (22.4%) of a total staff establishment
of 219 at the WOHC were infected with the SARS-CoV -2
virus between 1 May and 31 December 2020 according
to data obtained from the Health and Safety Committee
of the hospital. Of those, 46 consented to be part of the
study, yielding a 94 % response rate and included clinicians,
human resources staff, procurement and support staff.

Table I: Socio-demographic characteristics of participants in the

survey

Freq (n=46) Percent 95% CI
Age group (years)
25-30 5 10.9 4.48 - 24.05
31-40 18 39.1 25.92 -54.16
41-50 19 41.3 27.8 - 56.26
51-60 4 8.7 3.21-21.46
Gender
Female 29 63 47.97 - 75.94
Male 16 34.8 22.23 -49.87
Prefer not to say 1 22 0.29-14.55
Marital status
Married 21 45.7 31.63 - 60.39
Single 19 41.3 27.8 - 56.26
Divorced 4 8.7 3.21-21.46
Widowed 1 2.2 0.29-14.55
Live with partner 1 2.2 0.29 - 14.55
Mode of Transport
Own Transport 22 47.8 29.7 - 58.34
?rga'écp)o " 20 435 33.59 - 62.42
FL,iSble(':”b & 4 87 32.13-21.46
Employment category
gggnoirr‘ces 1 2.2 0.29 - 14.55
Finance 11 23.9 1.356-38.67
Clinical 22 47.8 33.59 - 62.42
Support staff 12 26.1 15.21 - 40.97

*Public Transport = Train, bus or taxi

From Table | it is evident that approximately 80% of staff
members who participated were in the 31 to 50 year
age group. Respondents who were directly involved
in clinical service rendering included dentists, dental
assistants, oral hygienists, dental therapists, registrars
and constituted 47,8% of infected staff. Support staff,
(26%) included cleaners who worked in areas where
clinical services were rendered, with financial and
human resource administrators comprising an equal
proportion (26.1%).

Many participants (76.1%) believed that they contracted
the virus at work (Table Il) and more than half reported
sharing an office with 5 or more colleagues. Only 24
(62.2%) reported to have received post-test counselling,
of whom 58% were counselled by someone not
connected to the workplace. Most staff members
(72%) were tested for COVID-19 at a government health
facility and the method of testing was a nasopharyngeal
swab and subsequent RT-PCR.
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Table ll: Summary of knowledge about COVID-19, perceived

source of infection, testing and post-test counselling and shared
workspace.

Freq Percent 95% CI
e covibDTe 42 9130  77.64-96.64
Perceived source of infection (n= 46)
Work 35 76.1 61.33 - 86.45
Unsure 10 21.7 11.91 - 36.33
Other 1 2.2 0.28 - 14.55
Sharing of office space (n=44)
>5 23 52.3 37.33 - 66.81
4 — 3 others 9 20.4 10.79 - 35.33
<2 1 2.3 0.30 - 15.17
1 11 25 14.17 - 40.21
Testing facility (n = 46)
Private 13 28.3 16.92 - 43.24
Government 33 . 56.75 - 83.07
Post-test counselling by whom (n=24)
Work 4 16.7 6.05 - 38.31
Supervisor 2 8.3 1.93 - 29.52
Colleague 4 16.7 6.05 - 38.31
Other 11 45.8 26.60 - 66.38
Spiritual leader 3 12.5 3.88 - 33.87

Testing for COVID-19

Figure | depicts the number of participants testing
positive for COVID-19 during the 8 months of the study,
with the highest number of staff (37%) testing positive
during July. This constituted a window period after
the first hard lockdown (Level 5) in South Africa was
lifted and another level 4 lockdown introduced shortly
thereafters®.
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Table lll: Summary of self-reported COVID-19 symptoms experi-
enced by respondent during various stages of illness.

Symptoms Before test During Isolation After
(n=46) (n=44) isolation (n=39)
None 18 (39.1%) 16 (36.4%) 19 (48.7%)
Cough 16 (34.8%) 21 (47.7%) 14 (35.9%)
Sore throat 10 (21.7%) 12 (27.3%) 5(12.8%)
Shortness of
Breath 6 (13%) 9 (20.5%) 2 (5.1%)
Fever 6 (13%) 9 (20.5%) 1(2.6%)
Chills 9 (19.6%) 8(18.2%) 4 (10.3%)
Loss of appetite 3 (6.5%) 8 (18.2%) 4 (10.3%)
Chest pain 7 (15.2%) 13 (29.5%) 8 (20.5%)
Other * 4 (8.7%) 4 (9.1%) -
Loss taste & 1(2.2%) 6 (13.6%) 4(10.3%)

smell

* Other = Dizziness; headache; blood in sputum

Personal protective equipment

Ninety one percent of staff reported having received training
on the use of PPE. Members of staff directly involved in
patient treatment were dentists, dental specialists, dental
therapists, oral hygienists and dental assistants, including
cleaners/support staff working in the clinical area. PPE
that was available to clinical staff included N95 mask
(intermittently), plastic aprons, surgical masks, surgical
gown, face shield and or goggles and shoe covers. All
participants who worked in clinical areas reported having
access to all aforementioned PPE, except N95 masks
which at times were in short supply. Administrative staff
had access to surgical masks which were issued in the
workplace or otherwise their own cloth masks. Hand
and surface disinfectants were also freely available in the
workplace.

Figure I: Staff testing positive during the 8-month period covered by the study.
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Comorbidities and symptoms experienced

A high percentage (68.8%) of staff were healthy, with no
underlying chronic illnesses. There was no statistically
significant association between individuals who reported
existing co-morbidities and the number of symptoms
experienced before and during COVID-19 infection.

Self-reported symptoms are summarised in Table Ill with
respondents who reported not experiencing any symptoms
before testing, during isolation and after isolation being
18 (39.1%), 16 (36.4%) and 19 (48.7%) respectively.
Significantly more females reported not to have experienced
any or few symptoms during isolation than their male
counterparts (Pearson’s chi?2 p=0.01). Cough (34.8%) and
sore throat (21.7%) were the most common symptoms
reported before testing and during isolation, however, 14
(85.9%) participants reported cough and lingering chest
pain (20.5%) after isolation. Eleven respondents (23.9%)
reported loss of taste and smell at various stages of the
infection, of which one experienced it as the only symptom
before testing and during and after isolation.

DISCUSSION

The current study evaluating the profile and clinical
experiences 46 OHWs infected with SARS-CoV-2 virus
at the WOHC, Johannesburg, is to our knowledge the
first published information on OHWSs in South Africa and
Africa. The African continent, like other countries in the
developing world, were expected to be particularly hard
hit by the COVID-19 pandemic, citing the numerous socio-
economic impediments, including inadequate health care
resource, as well as the short supply of PPE®>32 The
WOHC is situated in the Charlotte Maxeke hospital which is
a large tertiary hospital in the centre of Johannesburg, the
largest city in the country. Dentistry is regarded as one of
the three professions with the highest occupational risk of
infection®®, Patients treated at government health facilities
are mostly from the low socio-economic sector of the
population and who are at greater risk of being infected and
thus pose an increased risk of infection to staff employed in
government hospitals and clinics.

The method of testing utilised during the time that study
participants were identified with COVID-19 was rRT-PCR,
and laborious as it is, it was the only method employed
at the time with no rapid diagnostic tests available. The
infection prevalence of 22.4% among staff in this study is
5 times higher compared to the 4% reported for oral health
workers at an academic institution in Argentina®, a country
that is 11th on the global list of COVID-19 infections and
that has 70 600 per 1 million infections compared to South
Africa with 26 700 per 1 million of the general population’.

Seventy six percent of staff in this study believed that they
contracted the infection at work® 2, During a pandemic
it is not always possible to determine the exact source of
infection and infected colleagues, community exposure
and the workplace may pose an equal risk to become
infected®*4°. In addition, approximately 50% of respondents
make use of some form of public transport, e.g. train, bus
or taxi, which are notoriously overcrowded*'-*3, With 73%
of staff sharing office space with 3 or more others, social
distancing requirements cannot be met and warrants the
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implementation of mitigating measures to reduce office
occupancy and improve ventilation. This exceptionally high
prevalence of COVID-19 is nevertheless of concern and
all aspects of infection prevention should receive serious
consideration.

The vast majority of those infected were in the 31 — 50
year age bracket (80%), with females constituting (63%) of
infected staff, which corresponds with the gender (females
60%) and age (32 year mean age) related findings of other
studies*“®, however, this finding might be related to the
staff composition at the WOHC which is mostly female. The
high number of staff who reported no existing comorbidities
(69%) is similar to a study comparing HCWs and non-
HCWs in terms of severity of disease which reported HCWs
to be more healthy and less likely to be hospitalised and
had less severe symptoms*®4’. The proportion of staff
(81.2%) reporting co-morbidities correlates with reported
comorbidities among the general South African population,
namely diabetes and or high blood pressure®®49,

Reported numbers of HCWs who tested positive for
COVID-19 but remained asymptomatic vary considerably
(1.3 to 50%)%°5",  with the 40% of staff members in our
study who remained asymptomatic falling within this wide
range. Asymptomatic participants in this study chose to be
tested based on a perceived high risk of exposure either
to infected patients or co-workers. The possibility exists
that the prevalence of infected but asymptomatic workers
could be higher with staff who experienced no symptoms
not going for testing. The danger of cross-infection through
asymptomatic health care workers raises the question of
regular testing of clinical staff, particularly in a high-risk
profession such as dentistry where patients, clinicians and
dental assistants all work in close proximity and despite
avoiding elective procedures, aerosol generating procedures
cannot be completely excluded. In an academic or training
institution students are also present in this relatively small
space, further increasing the risk of cross-infection*42,

The most frequently self-reported COVID-19 symptoms
during isolation were cough (47.7%) and sore throat
(27.3%), with coughing reported by 35.9% of participants to
have lingered after isolation. The prevalence of symptoms
reported in the literature covers a wide range and this may
be due to some being self-reported, as in this study, while
in other instances they were actual diagnoses by health
professionals®54. Only 13.6% of participants reported loss
of taste and smell during isolation, and again, the published
prevalence thereof varies widely, from as low as 4% to
83.9%°5:6,

While infected staff hailed from all categories of employment,
less than half (47.8%) were directly involved in clinical service
rendering, which corresponds with other studies®”. Except
for N95 masks that were intermittently available, clinical
staff reported to have had access to all recommended
PPE®. The 52% of infected staff who were not directly
involved in clinical service rendering, namely cleaners in the
clinical areas and administrative staff, necessitate that all
categories of employees be included in regular training on
COVID-19 prevention. Although there can be no certainty
as to the source of infection, similar to what is suggested in
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other studies, the actual source of infection among workers
in a health care facility may well be through exposure to
asymptomatic colleagues®.

The high number of staff who tested positive for the virus
in July 2020, coincided with a brief period when stringent
lockdown measures were lifted and various restrictions on
movement and social gathering again being instituted®.
Unpublished, routinely collected patient treatment data
showed that patients refrained from attending hospitals and
clinics during Level 5 lockdown and returned for treatment
with the easing of restriction. This may correlate with the
high number of staff becoming infected during July when
higher numbers of patients again visited dental facilities to
seek emergency dental treatment.

Working in a public hospital, it was convenient for the staff
who suspected they were infected with SARS-CoV-2 virus
to be tested there (72%). Another important finding of this
investigation is that, although most participants reported to
have been informed on COVID-19, more than half did not
receive counselling after testing positive for COVID-19. In
light of the widely published negative psychological impact
of the pandemic on health care workers®®%°, it is important
that counselling be made available in the workplace for all
staff who may be in need thereof.

CONCLUSION

The exceptionally high prevalence of OHWs in this study who
tested positive across the various categories of employment,
emphasises the importance that OHWs be included when
hospitals report COVID-19 positivity among health care
staff. Another important aspect highlighted by this study
is that almost equal numbers of clinical and administrative
staff tested positive for COVID-19, which necessitates the
inclusion of all categories of staff in training and awareness
campaigns on infection prevention. Equally important is
that measures be instituted to reduce the infection risk
in overcrowded office/working spaces. While the report
indicated adequate access to PPE for those directly involved
in clinical service rendering, the high percentage of staff who
remained asymptomatic warrant consideration of regular
rapid screening of clinical staff. In light of the significant
psychological burden that the pandemic places on health
care workers, it is important that all workers who might
require counselling service have access to it.
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