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Individual and social determinants
of oral health in South Africa in the
context of COVID-19
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INTRODUCTION

The global pandemic due to infection with the Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV
-2) causes the disease COVID-19 which is a mild, self-
limiting disease in the majority of infected individuals.!
However, in many individuals, particularly the elderly,
or those with comorbidities such as diabetes, pulmo-
nary disease or cardiovascular conditions, infection with
SARS-CoV-2 has resulted in more severe symptoms,
and has proved fatal.?

Given that COVID-19 is a novel disease and that there
is no vaccine or specific pharmacologic treatment for
it, it is likely that its impact on an individual’s general
health will be protracted and is yet to unfold. Oral health
is inextricably linked to general health and its neglect
may have negative consequences on human and eco-
nomic capital. The aim of this commentary is, therefore,
to highlight the potential impact of SARS-CoV-2 on oral
health in South Africa (SA).

Pathogenesis and epidemiology of SARS-CoV-2

The virus SARS-CoV-2, which most likely has a zoono-
tic origin, is transmissible from person-to-person either
through direct contact, or via respiratory droplets pro-
duced when coughing or sneezing;' thus, the primary
portal of entry of the virus into the host is via the mu-
cous membranes of the mouth, nose and eyes.

Entry of the SARS-CoV-2 virus into host cells is mediated
by the attachment of its surface spike proteins to angio-
tensin-converting enzyme 2 (ACE2) receptors® expres-
sed by epithelial cells of the oral and nasal mucosae,
lung, intestine and kidney, and the endothelium of blood
vessels.* Epidemiological data of COVID-19 cases in
China, ltaly, the United Kingdom (UK) and the United
States of America (USA) have shown that the most
common comorbidities associated with fatality were
hypertension, diabetes and obesity.2¢
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Hypertension and diabetes are commonly treated with
ACE2 inhibitors;” therefore, it has been suggested that
there is greater expression of ACE2 in these patients
which increases their susceptibility to a more fatal form
of COVID-19.8

Relationship between oral health and
non-communicable diseases

Diabetes and hypertension are non-communicable dis-
eases (NCDs) which share modifiable risk factors with
dental diseases including dental caries, periodontitis and
oral cancers. These oral diseases are among the most
common global diseases,® and are caused by a high
sugar content diet, tobacco use, and excessive alcohol
consumption.

The World Health Organisation reported a rise in these
risk factors in Africa,® which in SA has been shown to
be associated with an increase in prevalence of NCDs."
This was highlighted in a study of 1251 African females
from the Birth to Twenty cohort in Soweto, Johannes-
burg, in whom the prevalence of diabetes, metabolic
syndrome (a cluster of cardiovascular diseases, type 2
diabetes and waist circumference), and obesity were
14%, 42.1% and 50.1%, respectively.'

The relationship between diabetes and periodontitis is
bidirectional as they share pathophysiologic pathways
that include inflammation, altered host responses, and
altered tissue homeostasis.™ In a study of 10 diabetic and
10 non-diabetic patients with periodontal disease, non-
surgical periodontal therapy resulted in improved gly-
caemic control at 3 months and 6 months follow-up.'
Although this study was limited by its small sample
size, and by not having a control group that received no
treatment, the findings are consistent with a recent
systematic review and meta-analysis which assessed
nine randomised clinical trials that included a control
group with no periodontal intervention.®

The role of periodontal bacteria in the aetiology of
hypertension was shown in a robust study of a total of
1056 participants.™ The subgingival biofim consisting of
A. actinomycetemcomitans, T. Forsythia, P. gingivalis,
and T. denticola, described as the aetiologic burden,
was positively associated with prevalent hypertension.
After adjusting for age, body mass index, race, smoking,
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education, diabetes and cholesterol, the highest tertile
of aetiologic burden was associated with greater sys-
tolic (9mmHg) and diastolic pressure (5mmHg) than
the lowest tertile.

In the context of COVID-19, it has not yet been establ-
ished whether poor oral hygiene or periodontitis increase
the risk of morbidity in patients with NCDs, and these
associations need to be tested empirically. It is, how-
ever, of concern that given the high prevalence of NCDs
in SA, COVID-19 may result in greater morbidity and
mortality.

Nutrition and food security

South Africa has a double burden of malnutrition with
a high prevalence of both obesity and undernutrition.'
Steyn and Nel'® found that fat and energy intake were
greater in urban SA women than their rural peers by
13.5% and 4.6%, respectively. In a more recent study
of SA children aged between 1 and 8.9 years, the
added sugar intakes as a proportion of total energy in-
take were 10.3% and 7.5% in urban and rural areas,
respectively.’” While a high sugar intake is a low cost
source of food energy, it is devoid of micronutrients,
and is associated with the development of chronic
conditions such obesity and diabetes.'® These studies
reflect the nutrition transition that has accompanied
urbanisation in SA,'® and which may have adverse con-
sequences on oral health. In addition, it is yet to be
determined whether during the current pandemic, due
to lack of affordability of nutritious foods, individuals
have substituted unhealthy alternative processed foods
with a high content of added sugar, salt and fat, and
have thereby increased their risk for caries and cardio-
metabolic disease.

Social and health problems tend to cluster among im-
poverished populations? which is of particular signifi-
cance in SA, as it has one of the highest rates of
income inequity in the world. Approximately 56% of its
population live in poverty and 28% in extreme poverty.?’
In 2017, 6,8 million South Africans experienced hunger
with 1,7 million households across the country affected.??
Thus, a high percentage of the population face food
insecurity which may lead to malnutrition. Furthermore,
the severe lockdown restrictions to contain the spread
of SARS-CoV-2 in SA have caused a further down-
turn in the economy, and exacerbated the problem of
food security.

Many children are dependent on school meals to sus-
tain their nutrition; therefore, prolonged closure of
schools during the pandemic with school meals no
longer available, is likely to worsen the prevalence of
malnourishment. Malnourished children are more sus-
ceptible to infectious diseases, and show a delay in cog-
nitive development, which negatively impacts on educa-
tional outcomes ultimately resulting in lower income in
adulthood.?®

Other adverse long-term health effects of malnourish-
ment in infancy and early childhood are stunting,’®?* and
a greater risk for developing cardiometabolic diseases
during the lifecourse.?® The relationship between longi-
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tudinal growth and oral health was shown in a recent
randomised controlled trial where significantly greater
height was found after a 6-month follow-up of SA
children who had severe caries treated under general
anaesthesia compared to their peers who had no
treatment.?® Both direct and indirect (immune, endocrine
and metabolic) mechanisms have been proposed to
explain the relationship between untreated caries and
impaired growth;?” however, these need further investi-
gation in SA children, while considering socioeconomic
contexts.

Maternal factors and child oral health

Maternal socioeconomic factors and undernutrition
contribute to adverse birth outcomes such as preterm
delivery or low birth weight,?82® which have been shown
to be associated with enamel hypoplasia of the decidu-
ous and permanent dentition.*® A longitudinal study of
Brazilian children aged between 12 and 36 months re-
ported enamel defects, namely opacities and hypo-
plasia, in children of mothers from economically depri-
ved communities, and suggested that this may affect
their oral health related quality of life (OHrQL).%° The
odds for enamel defects increased 3.46-fold in neo-
nates who had had poor intrauterine nutrition and as
a result were small for gestational age (SGA), and
1.89-fold in infants who had poor postnatal nutrition.®°
Maternal malnutrition also negatively impacts on the
development of the stomatognathic system;3!' however,
there are conflicting reports in the literature on the as-
sociations between maternal malnutrition during preg-
nancy and the timing of tooth eruption.®?

While these studies highlight the intergenerational im-
pact of maternal malnutrition on child oral health, the
Pelotas longitudinal study showed that poverty at birth
and during the life course was correlated with the
number of unsound teeth at 24 years of age.®* Early
life exposures are therefore critical to an individual’s
health and well-being through the lifespan.

Antenatal clinics provide the ideal setting for promoting
oral health; however, a recent SA study at an urban
maternal and child healthcare facility found minimal in-
tegration of oral health education with general health,
and that a significant number of mothers did not recog-
nise the importance of the primary dentition.®® Interven-
tions are essential to promote attendance of mothers
at dental clinics, and to encourage preventative dental
care measures once the primary teeth begin to erupt.

Socioeconomic disparities in relation to oral health

Poor oral health may cause pain and impede function.
The OHrQL is a tool used to measure how an individu-
al's oral health impacts on their general well-being and
ability to function on a physical, social and psychologi-
cal level.®® In a systematic review of the OHrQL in
children in Africa, Malele-Kolisa et al.®” found that indi-
vidual factors such as children’s psyche and oral prob-
lems, except for dental caries, were associated with
environmental factors such as area of residence and
socioeconomic status. Thus, in SA, where there is a
strong correlation between low socioeconomic status
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and ethnicity,®® sociocultural contexts should be con-
sidered when delivering oral health care.

Studies conducted in the USA®* and the UK® have
shown that black and Asian individuals with COVID-19
had double the risk of dying than their white peers.
The UK cohort study included an analysis of 5683
in-hospital deaths due to COVID-19 during a 12-
week period, and found that pre-existing comorbidities
or higher deprivation only partly accounted for death.®
It was suggested that these ethnic groups may have
been over-represented as front-line workers, and there-
fore at a higher risk of infection, or that other social
aspects such as higher household density may have
been contributory factors.® Ethnicity as a contributory
factor in the spread of the SARS-CoV-2 virus in SA is
deeply entrenched in the legacy of Apartheid.

The majority of South African citizens are socioecono-
mically disadvantaged, have poor and overcrowded living
conditions, and limited access to water and sanitation.
These conditions render social distancing, and main-
taining stringent general and oral hygiene more chal-
lenging. Neglect of oral health may also arise due to
psychological factors such as fear of entering a high-
risk dental environment for treatment. However, a po-
sitive outcome of the pandemic is that individuals have
become acutely aware of the importance of hygiene
and the mode of transmission of infectious diseases.

In children, in particular, the greater awareness that
prevails could present an opportunity to promote and
reinforce positive oral health behaviour. It is important
to target this age group since dental caries can be
tracked; that is, the severity of caries in the primary
dentition is a predictive of caries in adulthood.“® The
prevalence and severity of caries in the primary denti-
tion are also strongly related to individual and socio-
economic factors such as family income and maternal
education.*!

A significant number of South African households were
facing financial challenges even prior to the COVID-19
pandemic due to the high unemployment rate of 30.1%.%
The national lockdown has exacerbated the unemploy-
ment crisis with permanent closure of businesses and
further job losses. A recent survey of 2688 individuals
residing in SA found that, at the start of the lock-
down, 5.2% of respondents had no income, and that
this increased to 15,4% in the subsequent six weeks.*
Almost 75% of the respondents reduced their spend-
ing to compensate for the loss of income. For many,
this has included downscaling their private medical
insurance benefits. Whether this results in an increase
in demand for dental care at already constrained public
facilities, or that it translates to greater neglect of oral
health through lack of affordability of treatment in the
private sector, is yet to unfold.

Oral health care workers

The majority of South Africans have inadequate access
to oral health care facilities. In SA, there are 0.13 den-
tists per 1000 individuals, which is fewer than most
other middle-income countries.** In addition, there are in-

equities in the distribution of its oral health care workers
(OHCW).o44

While 84-90% of the SA population is reliant on public
oral health services, in 2009, only 25% of all South
African dentists were employed by the public sector.*
The SA National Department of Health has demonstra-
ted that it has the ability to garner resources and under-
take intense community screening as it has for SARS-
CoV-2. If only such intense mobilisation could be done
for the promotion of oral health screening and education
in disadvantaged communities. This, together with ad-
ressing the shortage of oral hygienists and dental thera-
pists in SA,* could alleviate the burden of oral health
care delivery in an already over-burdened environment,
and should be considered by health policy advocates.

Of concern is that OHCW themselves are at a higher
risk of infection by COVID-19 and may be responsible
for amplification of transmission of infections. Routine
screening does not identify infected patients who may
be asymptomatic, or, patients may not disclose that
they are infected. SARS-CoV-2 is highly contagious due
to its mode of transmission, and its ability to remain
viable in air droplets, and on objects and surfaces for
long durations.*®

There is much controversy regarding the risk posed
to OHCW due to the aerosol generated during dental
procedures even when treatment is undertaken using
protocols such as a pre-procedural mouth rinse, high
vacuum evacuation, rubber dam, and adequate per-
sonal protective equipment.*” It is of paramount impor-
tance that further research on airborne transmission of
SARS-CoV-2 in the dental setting is undertaken so that
evidence-based guidelines can be formulated for the
profession.

Currently, the health risk posed to OHCW is compoun-
ded by the lack of availability of adequate personal
protective equipment. Also, many OHCW in SA are
older and may themselves have comorbidities and a
high body mass index, and if infected, have a higher risk
of suffering from a more severe form of COVID-19.
Whether COVID-19 inadvertently forces older, at-risk
dentists into early retirement remains to be seen. For
now, practitioners have to mitigate risk by implement-
ing additional disinfection measures, which reduces the
number of patients that can be treated in a day, and by
performing only those procedures which conform to the
guidelines published by their professional association.
Collectively, these challenges are likely to be financially
crippling for many private dental practices, and compro-
mise an already under-resourced sector.

Clinical considerations of COVID-19

There are some clinical considerations for OHCW when
treating patients who either currently have or have recov-
ered from COVID-19. lbuprofen, which is a nonsteroidal
anti-inflammatory drug commonly prescribed by OHCW
for the treatment of pain, fever, and inflammation may
cause an increase in ACE2.® Since many COVID-19
positive individuals are asymptomatic, in the current
environment, ibuprofen should be prescribed more ju-
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diciously. Although there are no specific drugs for the
treatment of COVID-19, interferon which is known to
reduce viral load, and the broad-spectrum antibiotics
meropenem and moxifloxacin, are being used in some
settings to treat severely ill patients.*® Intense pharma-
cotherapy may result in oral side effects such as xeros-
tomia, stomatitis or candidiasis, which are known to
impact on OHrQL.%° It is unclear for how long these
side-effects persist after full recovery from COVID-19,
and prolonged hospitalisation may exacerbate pre-
existing dental conditions.

Clinical and epidemiological studies have shown that
patients with periodontal disease are at greater risk for
developing nosocomial pneumonia, particularly during
orotracheal intubation.’” The proposed mechanisms for
the propensity for lung infection include aspiration of
pathogenic oral bacteria into the lower respiratory tract,
modification of the respiratory mucosa by salivary en-
zymes which facilitates bacterial colonisation, and the
secretion of pro-inflammatory cytokines which promote
the adhesion and colonisation of respiratory pathogens
to the lung mucosa."

Some of the risk factors for nosocomial pneumonia that
need to be considered include compromised periodon-
tal health, duration of hospital stay, antibiotic use, inade-
quate oral care, smoking, alcohol consumption, and ad-
vanced age. Thus, it is imperative to maintain a stringent
oral hygiene regimen in the face of potential infection by
SARS-CoV-2, especially for the elderly who are at greater
risk for fatality due to COVID-19.

CONCLUSIONS AND RECOMMENDATIONS

The relationship between COVID-19 and oral health is
indirect and multifaceted. There is a need for empirical
studies to advance our understanding of the impact of
COVID-19 on oral health, particularly in the South African
context. The last National Oral Health survey was con-
ducted in the early years of democracy between 1999
and 2002, and showed that approximately 45-60% of
children younger than 12 years living in SA require
treatment for dental decay.

In light of the nutrition transition and epidemiologic tran-
sitions®? that have occurred in SA in the last 2 decades,
an updated national survey is needed to more accu-
rately reflect the current status of oral health in SA.
In addition, prospective quantitative studies are required
to determine the risks and outcomes of COVID-19 on
OHrQL in SA, while qualitative studies may elucidate
behavioural changes that may have occurred in res-
ponse to the pandemic. Most importantly though, longi-
tudinal studies that track the trajectory of oral health in
relation to NCDs are critical, not only for our under-
standing of the complex relationship between the dis-
eases, but also to understand their impact on human
and economic capital.

Given that shared health behaviours are defined by
social, environmental and political contexts, further re-
search should be patient-centred and focus on oral
health rather than oral disease. Thus, the recently deve-
loped Adult Oral Health Standard Set,* which considers
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clinical, social and environmental contexts, is recom-
mended, and would allow for clearer guidance on manag-
ing risk, and may better inform policy on delivering more
appropriate oral health care and behavioural interven-
tions in SA.
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