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Abstract 

Background and rationale As general health care is publicly funded in Canada and oral health care is not, many 
people seek care from hospitals for their dental problems. This study assessed if the unprecedented times of Coronavi-
rus disease (COVID-19) affected the hospital visits for dental emergencies, making disadvantaged populations further 
vulnerable for attendance of their dental problems.

Methods Data from IntelliHealth Ontario for emergency department (ED) visits, day surgery visits, and hospitaliza-
tions associated with non-traumatic dental conditions (NTDCs) were retrieved for years 2016 to 2020 to assess trends 
before COVID-19 and changes, if any, for the year 2020. Trends by month, for the years 2019 and 2020, to make 
straight comparisons and understand the effects of lockdown in Ontario, was also analyzed.

Results In the year 2020, there was a reduction of 40% in day surgeries, 21% in ED visits and 8% in hospitalizations 
compared to 2019. Stratified by month, largest reductions were observed in April 2020: 96% in day surgeries; 50% 
in ED visits; and 38% reductions in hospitalizations when compared to the same month of 2019. In May 2020, day 
surgeries and ED visits though remained reduced, hospitalization rates increased by 31%.

Conclusion Hospital EDs are inefficient avenues for handling dental emergencies. Nevertheless, they do remain 
a care setting that is sought by many for dental problems, and if the need for hospitalization and day surgery is there, 
this care setting is an important avenue for dentally related medical care. Perhaps unsurprisingly, COVID-19 has less-
ened the opportunity and capacity for such care.

Practical implications Administrators and policy makers can utilize this information to strategize on augmenting 
community infrastructure for building more effective, and cost-efficient avenues of care for timely management 
of dental problems.
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Background/introduction
Maintaining good oral health requires timely access to 
routine oral health care [1]. However, most oral health 
care in Canada is privately funded through employer 
or individually sponsored dental insurance, which can 
make affordability a major barrier to accessing care 
among uninsured and underinsured populations [2, 3]. 
As a result, since physician and hospital care are publicly 
funded in Canada, individuals who experience non-trau-
matic dental conditions (NTDCs) and cannot afford oral 
health care services will visit general physicians or hos-
pital emergency departments (EDs) seeking a resolution 
to their oral health problems [4–6]. Such visits are nei-
ther effective nor cost-efficient in Canada since dentists 
are not available in EDs and physicians do not receive 
substantial training related to oral diseases and condi-
tions. That said, medical personnel help in emergency 
situations where NTDCs significantly contribute to mor-
bidity or are life threatening such that hospitalization is 
required (e.g., an oral infection causing airway obstruc-
tion [7]). At worse, medical personnel unnecessarily 
prescribe analgesics and antibiotics to alleviate the symp-
toms of NTDCs and provide verbal referrals to those 
with no recourse to definitive oral health care [8, 9].

Hospital operating rooms, where day surgery is per-
formed under general anaesthesia, is another venue for 
Canadians to receive care for severe or multiple den-
tal issues that cannot be attended to in routine dental 
practices [10, 11]. It is important to note that barriers 
to timely access to routine dental care attribute to den-
tal conditions becoming severe [12]. Studies have shown 
that dental surgery for early childhood caries is common, 
especially among children from low-income families, in 
rural and remote regions, and Indigenous communities 
[10, 11]. Overall, studies confirm that for NTDCs, hos-
pital EDs or operating rooms are utilized more often by 
socioeconomically disadvantaged populations [13].

On February 11, 2020, Coronavirus disease (COVID-
19) was declared a pandemic by the World Health 
Organization (WHO) [14]. As the pandemic progressed, 
not only did it directly affect the health of people, it also 
impacted the functioning of health care systems [15]. For 
example, avoiding hospital EDs was a trend observed 
globally. Zipursky et  al. noted a decline of 32% in over-
all number of ED visits in Ontario’s hospitals from March 
2020 to June 2020, comparing to the same time period 
of 2019 [16]. According to the Canadian Institute for 
Health Information (CIHI), the biggest drop in ED visits 
in Canada occurred during April 2020, by almost half the 
usual number, which was attributed to how people inter-
preted public health restrictions and their fear of con-
tracting COVID-19 when visiting a hospital [17]. A study 
in Alberta, Canada, showed 35% reduction in daily ED 

visits from March 16th to September 23rd 2020 compar-
ing to the same time period of 2019, the probable reason 
concluded was the contagious nature of the COVID-19 
virus [15]. Boserup et al. utilizing data from the National 
Center for Immunization and Respiratory Diseases 
(NCIRD) division of the Centers for Disease Control 
and Prevention (CDC) analyzed that the mean number 
of ED visits per week for the 4  weeks (March 15th to 
April 5th 2020) in the United States was significantly less 
than a period of 4 weeks prior to COVID-19 pandemic. 
The percentage decrease varied by region ranging from 
31 to 45%. The researchers concluded that COVID-19 
related fears have resulted in fewer visits to the ED for 
emergent health conditions [18]. A study from Italy also 
showed a 25.3% decrease in ED visits in 2020 compared 
to 2019, with the highest decrease in March 2020, by 
52.4% [19]. Similarly, a study from Taiwan witnessed a 
33.4% decrease in non-traumatic ED visits during Feb-
ruary to April 2020 compared to the same time frame of 
2019 [20]. In short, people have ignored or neglected the 
signs and symptoms of medical conditions for which they 
would have normally visited an ED [18].

Avoiding health care for conditions that require urgent 
care result in serious consequences [21]. Deferring care 
can worsen morbidity and mortality rates, especially for 
disadvantaged communities that are dependent on EDs 
for their health problems [22]. A study from California, 
US, found a significant increase in cardiac arrests where 
people were declared dead on the scene during the pan-
demic, suggesting that people were not seeking medical 
care [21]. Importantly, despite research on the impact of 
COVID-19 on ED visits for various health conditions, lit-
tle is understood about ED usage for NTDCs during the 
pandemic.

This study aims to quantify hospital ED and operating 
room loads for NTDCs before and during COVID-19 in 
Ontario, Canada’s most populated province with approxi-
mately 39% of the country’s population [23] and to com-
pare it with previous years. As well, given that dental 
offices in Ontario had to significantly limit their activity 
in the early stages of the pandemic due to government 
and regulatory restrictions, many had to wait to access 
oral health care [24], which could have made their oral 
conditions worse. As such, this study also aims to com-
pare ED-related hospitalization for NTDCs before and 
during COVID-19.

Methods
We analyzed ED visits, day surgery visits, and hospitali-
zations associated with NTDCs in Ontario for the year 
2020. This included discharge diagnoses per Interna-
tional Classification of Diseases (ICD) codes for condi-
tions related to hard tissues of the mouth, specifically 
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teeth and their supporting structures (periodontal tis-
sues and bone). These included dental caries (K02.9), 
periapical abscess without sinus (K04.9), and tooth ache 
(K08.87). No soft tissue conditions were included as they 
could possibly be related to COVID-19 infection.

Data from IntelliHealth Ontario for the years 2016 to 
2020 were retrieved by Analytic Services of the institu-
tion. Data for 2016–2019, the four previous years to 
2020 were assessed to review trends before COVID-19. 
Kendall’s tau test was conducted to assess any signifi-
cant changes in trends over the years included. We also 
assessed these trends by month for the years 2019 and 
2020, to make straight comparisons and understand the 
effects of lockdown in Ontario, which was declared on 
March 17th 2020 and ended on July 24th 2020, the time 
period when the province ordered closure of all non-
essential services including routine dental care [24].

IntelliHealth Ontario is a knowledge repository of 
Ontario’s health care system that contains clinical and 
administrative data collected from various sectors, 
including hospital services, medical services, and popula-
tion data. The project was approved by the Research Eth-
ics Board of Public Health Ontario. The protocol number 
for the approved project is 2021-023.01. No funding was 
received to conduct this study.

The impact of COVID-19 on utilization of hospital ser-
vices for NTDCs might vary by age. Therefore, we also 
explore trends for four age groups, 0–6, 7–18, 19–64 and 
65 + years. This stratification was a deliberate attempt to 
compare data with a previous study assessing trends in 
hospital services use for NTDCs [4].

Results
In Ontario, in the year 2020, NTDCs resulted in 42,827 
ED visits, 7777  day surgery visits, and 719 hospitaliza-
tions. The distribution of these estimates across differ-
ent age groups and their comparison to previous years is 
described in the following three sections.

ED visits
The rate of ED visits per 100,000 in Ontario for NTDCs, 
by age, for 2016–2020 is presented in Fig. 1. From 2016 
to 2019, the annual average rate of ED visits for NTDCs 
was 392 per 100,000. The maximum rate, approximately 
760 per 100,000 was observed among 0–6 year olds, fol-
lowed by 430 per 100,000 among 19–64  year olds, 243 
per 100,000 among 7–18 year olds, and 211 per 100,000 
for those 65 years and above. In terms of trends, a slight 
insignificant reducing trend was observed in ED visit 
rates from 2016 to 2019.

In 2020, 291 visits per 100,000 were made to EDs for 
NTDCs. The rate of visits reduced by 21% in reference 
to 2019. The reductions were observed among all age 
groups, with the maximum reduction of 37% observed 
among 0–6 year olds, followed by 28% for 7–18 year olds, 
22% for those 65 years and above, and 17% for 19–64 year 
olds.

Observing by month (Table 1), the visits reduced maxi-
mum, by 50%, in the month of April 2020, the first full 
month experiencing the impact of COVID-19 and lock-
down. The full trends by each month can be reviewed in 
Fig. 2.
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Hospitalizations
The rate of hospitalizations per 100,000 in Ontario for 
NTDCs, by age, for 2016–2020 is presented in Fig.  3. 
From 2016 to 2019, the average annual rate of hospitali-
zation for NTDCs was 6 per 100,000. The maximum rate 
of 11 per 100,000 was observed among 0–6 year olds, fol-
lowed by 7 per 100,000 for those 65 years and above, and 
5 per 100,000 among 7–64 year olds. There were no sig-
nificant trends observed in terms of hospitalization rates 
for the 2016–2019.

In 2020, overall, 5 hospitalizations per 100,000 were 
observed for NTDCs. The rate of hospitalizations 
reduced by 8% in reference to 2019, with a maximum 
reduction of 35% observed among 0–6  year olds, fol-
lowed by 22% among 7–18  year olds, and 20% among 
19–64  year olds. There was an increase in hospitaliza-
tions by 2% among those 65 years and above.

By month (Table  1), hospitalizations reduced maxi-
mum, by 38%, in the month of April 2020; however, the 
following month, in May 2020, increased by 31%. The full 
trends by each month can be reviewed in Fig. 4.

Day surgeries
The rate of day surgeries per 100,000 in Ontario for 
NTDCs, by age, for 2016–2020 is presented in Fig.  5. 
From 2016 to 2019, the annual average rate of day sur-
geries for NTDCs was 94 per 100,000. The maximum 
rate of 619 per 100,000 was observed among 0–6 year 
olds, followed by 123 per 100,000 among 7–18  year 
olds, 60 per 100,000 among those 65  years and above, 
and 37 per 100,000 for 19–64 year olds. Again, no sig-
nificant trends were observed in day surgeries during 
this time period.

In 2020, 53 day surgeries per 100,000 were observed 
for NTDCs. The rate of visits reduced by 40% in refer-
ence to 2019. Similar reductions were observed among 
all age groups, with a maximum of 43% among those 
65  years and above, followed by 41% for 19–64  year 
olds, 40% for 0–6 year olds, and 36% for 7–18 year olds.

By month (Table 1), day surgeries reduced maximum, 
by 96%, in the month of April 2020. The full trends by 
each month can be reviewed in Fig. 6.

Table 1 Proportion change in ED visits, day surgeries and hospitalizations from 2019 to 2020, stratified by month

Proportion change from 
2019 to 2020 (%)

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total

ED visits − 3 1 28 50 31 29 19 15 16 17 20 15 20

Hospitalization 8 − 27 16 38 − 31 16 27 − 4 25 − 23 9 8 7

Day surgeries − 6 − 1 43 96 89 75 42 32 24 24 27 9 39

*1 to 12 is January to December 
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Discussion
In 2020, when COVID-19 was declared a pandemic, 
the situation created panic and confusion. As hospi-
tals filled with COVID-19 cases, people tried to avoid 
this health care setting where possible. This has been 
verified by studies across the globe, which have shown 
reductions in ED visits for various health conditions 
because of COVID-19 [16–22, 25]. Our results concur 

with this general finding and show that the same can be 
said for NTDCs in Ontario, Canada.

Compared to 2019, in 2020, there was a reduction of 
21% and 8% in ED visits and hospitalizations related to 
NTDCs, respectively. Stratified by monthly data, the 
month of April experienced the biggest impact, as ED 
visits reduced by 50% and hospitalizations by 38%; how-
ever, it is interesting to observe that in May 2020, the ED 
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visits though remained reduced by 31%, hospitalization 
rates rather increased 31% compared to the same month 
of 2019. One can assume that people waited long to get 
themselves treated for their dental emergencies ending in 
being hospitalized.

By age group, while ED visits reduced for all, the reduc-
tion was greatest among children. This may be attrib-
uted to the Healthy Smiles Ontario program, a publicly 

funded program where any child less than 18  years can 
receive dental emergency care at a dental office, irrespec-
tive of enrollment in the program. One can hypothesize 
that during the pandemic, parents who were either not 
aware of the program earlier or did not qualify may have 
tried accessing care from dental offices through the pro-
gram instead of through hospitals’ EDs. Future research 
analyzing administrative data from the program or from 
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similar programs in other jurisdictions can help answer 
this question.

What is most interesting is that hospitalizations for 
NTDCs reduced for all age groups except for seniors, or 
those 65 years and above, where the hospitalization rate 
increased. Being most vulnerable to COVID-19, maybe 
seniors were most reluctant to attend EDs for their den-
tal conditions, resulting in greater disease severity and 
increasing the likelihood of hospitalization.

Hospital day surgeries are recommended for those who 
cannot be treated routinely in a dental office because of 
disease severity or behaviour management; these condi-
tions are generally urgent and sometimes emergent too. 
We found that in Ontario approximately 40% less day sur-
geries were performed for NTDCs in 2020 compared to 
2019 with almost negligible surgeries during the month of 
April and May. This reduction reflects the lessened capac-
ity for day surgeries within the Ontario hospital system 
given government and regulatory intervention to safe-
guard hospital capacity and resources [26]. It also reflects 
a major barrier to accessing timely oral health care for 
those vulnerable populations who need care the most.

We do know that hospitals’ EDs are inefficient avenues 
for handling dental emergencies. Nevertheless, they do 
remain a care setting that is sought by many for their den-
tal problems, and if the need for hospitalization and day 
surgery is there, this care setting is an important avenue 
for dentally related medical care. Perhaps unsurprisingly, 
COVID-19 has lessened the opportunity and capacity for 
such care. This is Ontario data but the assumption is that 
we may have similar observations across Canada.

In the current times, when national dental care plan 
is being discussed [27], it is important to assess if some 
proportion of this funding can be used for developing 
infrastructure to deal with dental emergencies for all. The 
dental academic institutes can utilize such data to come 
together and make a case for intramural emergency den-
tal clinics and operating rooms, and also satellite clinics 
across community settings so that more effective and 
cost-efficient avenues of continuous dental care are avail-
able for all Canadians irrespective of their social strata. It 
can also provide opportunities to dental students to gain 
more experience with dental emergencies.

In terms of strengths and limitations of this research 
work, the data utilized were population-based admin-
istrative data, which is not a proxy but shows the actual 
usage of hospitals during COVID-19 for NTDCs. How-
ever, as data collecting, quality checks, and reporting 
takes time, authors could not access data for the year 
2021, which if not more was similarly affected as 2020 by 
the pandemic, at the time of analysis for this study. This 
could have provided further insights on trends of NTDCs 
associated visits to hospitals.

Limitations of this work
These results show the utilization of emergency and acute 
care services based on administrative data; there is no 
information who faced the barriers in accessing care the 
most and how patients coped with their oral conditions.

This study did not include data for years 2021 and 2022, 
as the intent was to examine the immediate effect of 
pandemic; however it would be interesting to assess the 
future trends of healthcare system utilization for NTDCs, 
not only to understand how things changed post-pan-
demic, but also to assess the impact of Canada Dental 
Benefit and the proposed national dental care program.

Conclusion
With the declaration of COVID-19 as a pandemic in 
March 2020, a remarkable reduction in hospitals vis-
its for NTDCs was observed in Ontario. There is no 
information how these patients coped with their dental 
conditions; however, there is enough data to show that 
hospitals in general are sought by many for their dental 
and dental related health conditions. Unavailability of 
hospital services during COVID-19 highlighted vulner-
abilities of the disadvantaged populations. This should be 
an awakening for health care system administrators and 
policy makers to strategize on how to build community 
infrastructure so that more effective and cost-efficient 
avenues of care are available for NTDCs in times of cri-
sis and in more peaceful times as well. Getting treated 
for oral pain and infection without barriers to care is the 
bare minimum every Canadian should expect.
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