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Purpose: Early in the COVID-19 pandemic, government-imposed restrictions on dental practices from
mid-March to mid-May 2020 effectively curtailed community practice. We analyzed utilization of a
pediatric hospital emergency department (ED) for dental emergencies over the six months of maximal
dental practice disruption, including dental office closures and reopening, compared to two previous

years.

Methods: Records of patients presenting to the ED were analyzed for: volume, presentation time,
demographics, dental emergency type and acuity, and treatment(s) provided in the ED. Study patients

presented 3/15-9/15/2020; control patients presented 3/15-9/15/2019 and 3/15-9/15/2018.

Results: 138 study patients (mean age 6.4 years) and 171 controls (80 from 2018, 91 from 2019, mean
age 7.0 years) were assessed. Emergency types were trauma 68%, caries 25%, and other 7% for both
time periods (p=0.997). Increased ED resource use for study trauma patients included suturing
(p=0.014), intravenous sedation (p=0.014), and medical radiology (p<0.001). Triage acuity ratings and
presenting pain score for trauma patients did not differ: study 87.78% urgent and 72.83% no pain/mild

pain versus control 92.31% urgent and 70.44 no pain/mild pain. Differences for study caries patients



were: more presented during weekday business hours (p=0.039), more identified as persons of color
(p=0.006), fewer saw their dentist prior to ED presentation (p=0.024), more received sedation (p=0.001),
and more received definitive care in the ED (p=0.002). Triage acuity ratings and presenting pain score for
caries patients were similar: study 85.29% urgent and 73.53% no pain/mild pain versus, controls 90.48%
urgent and 60.97% no pain/mild pain. A non-significant decrease in opioids prescribed at discharge was

observed for the study patients.

Conclusions: Provision of care to patients with dental emergencies heightened utilization of ED
resources early in the COVID-19 pandemic. Trauma patients consumed more ED services, reflecting both
increased trauma severity and decreased use of the ED for minor trauma. Restricted community access
to dental care disproportionally affected children of color with caries emergencies; ED presentation

during weekday business hours suggests that their usual dental providers were unavailable.
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INTRODUCTION

In response to the early phase of the COVID-19 pandemic, Washington State imposed
restrictions on dental practices from March 19%, 2020 through May 18", 2020. A Governor’s
proclamation issued March 19, 2020 prohibited all hospitals, ambulatory surgery centers, and dental,
orthodontic, and endodontic offices in Washington from providing healthcare services, procedures, and
surgeries requiring personal protective equipment (PPE), which if delayed, were not anticipated to cause
harm to the patient within the following three months. Hospitals and ambulatory surgical facilities were
permitted to provide surgical care if delaying or canceling the procedure was anticipated to result in
adverse health outcomes (e.g., tumor resection or dental treatment for infection). Essentially all non-

urgent medical and dental practice was restricted (Inslee 2020).

A proclamation on April 29, 2020 clarified that non-urgent or “elective” procedures were
prohibited, and that the risks of contracting COVID-19 should be weighed against risks of deferring
medical/dental treatment. Determination of “harm” was left to individual clinicians. This proclamation
also referenced PPE usage guidelines. Providers who treated patients outside of these guidelines were
subject to criminal penalties. This proclamation allowed some dentists to return to limited or full

practice depending upon interpretation of the mandate (Inslee 2020).

A May 18, 2020 proclamation effectively allowed for a full return to dental practice if guidelines
were met regarding: PPE requirements, patient screening for COVID-19, and having care delivery plans

that could be modified depending upon COVID-19 infection rates in a community (Inslee 2020).

Hospital emergency departments serve as a full-time resource for patients with medical and
dental emergencies. Previous research has shown that 79% of patients presenting to the ED with dental
related complaints could more effectively and efficiently be treated in a dental office (Chadwick 2017).
Studies of patients presenting with pediatric dental emergencies to Seattle Children’s Hospital (SCH)
have found that children who receive care at a public health dental clinic or had no dentist/dental home
were more likely to seek dental care in the ED for caries-emergencies than patients who had a private

practice dental home (Rowley 2006).

Numerous studies describe ED utilization during the initial stages of the COVID-19 pandemic.
Non-COVID-19 pediatric ED visits declined from January through June 2020 by rates as high as 74%
compared to 2019, rebounding to only 50% of pre-pandemic levels by June 2020 (Pines 2020). A

decrease in pediatric ED visits related to infectious disease was expected due to school closures,



masking, and recommendations for social distancing; accordingly, patient visits for influenza in 2020
were only 20% of 2019 visits. Unanticipated decreases have been reported for non-infectious
emergencies such as appendicitis (19% lower), septicemia (49% lower), and intussusception (42% lower)

(Pines 2020).

It is not clear if steep decreases in ED utilization during the early pandemic were due to lower
prevalence of serious health issues or if serious medical issues were going untreated. Some initial data
suggests that parents may have avoided EDs due to COVID-19 fears (Jeffrey 2020, Lazzerini 2020).
Research focused upon the early pandemic reported substantial declines in ED utilization in areas where
COVID-19 rates were higher, with pediatric visits showing the most substantial decrease (Hartnett 2020).
Though the number of non-dental ED visits decreased, medical resource utilization during visits

increased (e.g., laboratory testing, medical radiology, procedures, and medications) (Delaroche 2020).

Geographical data from 45 million smartphones between March-August 2020 showed that visits
to dental offices decreased by 33%, which authors have attributed to state dental practice restriction
mandates, patient fears about contracting COVID-19, and financial barriers due to the economic effect
of the pandemic on families (Kranz 2021). Many COVID-19 reports in the dental literature address
appropriate COVID-19 infection control and dental office practice protocols (Ayub 2020, Bahramian
2020, Falachai 2020, Izzeti 2020, Long 2020, Passraelli 2020).

Little to no peer reviewed literature has examined the effect of the pandemic on ED utilization
for pediatric patients with dental emergencies. This study examined patients presenting to the SCH — ED
with dental emergencies during the first six months of the pandemic and compared them to the same

time period in 2018 and 2019.
Hypotheses

H1. The number of patients who presented to the Seattle Children’s Hospital (SCH) Emergency
Department (ED) with dental emergencies early in the COVID-19 Pandemic during the first six months of
maximum impact on dental practice following the governor’s restrictions was significantly higher than

during the same time-period in the two previous years.

H2. The proportion of patients who presented to the SCH ED with dental emergencies during
business hours was significantly higher during the six months of maximum impact of the governor’s
restrictions on dental practice during the COVID-19 Pandemic than during the same time period in the

two previous years.



H3. The proportion of patients who presented to the SCH ED with caries emergencies was
significantly higher during the six months of maximum impact of the governor’s restrictions on dental

practice during the COVID-19 Pandemic than during the same time-period in the two previous years.

H4. Complexity of emergency presentation in patients who presented to the SCH ED with dental
emergencies was significantly greater during the six months of maximum impact of the governor’s
restrictions on dental practice during the COVID-19 Pandemic than during the same time period in the
two previous years with complexity defined by utilization of medical and dental services (e.g., laboratory

testing, medical radiology, medical and dental procedures completed in the ED).
METHODS

Seattle Children’s Hospital (SCH) is a 407-bed tertiary-care pediatric hospital in Seattle,
Washington treating patients from birth to age 21 years. The Emergency Department (ED) offers
services 24 hours/day. Patients presenting to the ED are triaged by a pediatric nurse. A triage score is
assigned from 1 to 5; lower numbers indicate a more acute problem. Pain is scored from 0 to 10 using a
standardized scale with higher numbers indicating more severe pain. Following the nursing assessment,
ED patients are evaluated by a medical resident then by an ED attending physician. Dental residents
and/or attending dentists manage patients when requested by the medical team. During weekday
business hours of 8am to 5pm, patients in the ED are evaluated and treated by either a pediatric dental
attending or pediatric dental resident. Outside of these hours, patients are evaluated and treated by on-
call dental residents with attending dentist support either remotely or in person as necessitated by the

clinical presentation.

Study and control patients for this retrospective study were identified from hospital reports.
(IRB# 0000619, exemption from consent due to study design). Study patients presented to the ED with
dental emergencies 3/15/2020 through 9/15/2020. Control patients presented to the ED with dental
emergencies 3/15/2018 through 9/15/2018 and 3/15/2019 through 9/15/2019. Inclusion criteria were:
any patient evaluated and treated by the dental team in the SCH ED within the study and control date
ranges. Exclusion criteria were: dental emergency patients treated outside the study period, patients
managed by Oral and Maxillofacial Surgery without pediatric dentist involvement, and patients with oral

complaints managed by ED physicians without pediatric dentist participation.



Data regarding each unique patient visit was manually abstracted from the patient’s electronic
medical record. Data was entered, stored, and managed using Institute of Translational Health Science

Research Electronic Data Capture (ITHS REDCap) hosted by the University of Washington (Harris 2009).

Demographic data collected included date of birth, gender, zip code, dental home status,
race/ethnicity, language of care, and payor. Race/ethnicity categories were: Asian, Pacific Islander,
Black, Native American, Hispanic, White. For patients with multiple answers, the “other” category was

selected. All patients declining to indicate their race/ethnicity were recorded as “unknown”.

Emergency visit details included: date and time of ED check-in, triage acuity score, pain score,
length of stay, whether the visit was on a holiday, referral source, total venues accessed by the patient
prior to presenting to the ED, and the recommended time frame for dentist follow-up after discharge.
For purposes of this study, pain was categorized as none (0), low (1-3), moderate (4-6), severe (7-9), or

worst pain possible (10).

Visits were classified as either trauma, caries, or other. Trauma patients had a primary or
permanent tooth injury, or soft tissue injury. Caries patients had either infection, pain, or suspected
infection. “Other” patients had orthodontic issues or soft tissue lesions. Dental treatment recommended
and completed was recorded. Patients were classified as healthy, behaviorally complex (e.g. autism),
medically complex (e.g., hemophilia), or both. Other dental data collected was known/chronic vs acute

problem and whether the patient was up to date with their dental home.

Data recorded about medical services included: medical imaging, laboratory tests, consultations
with specialty providers, sedation medication administration, medications given in the ED, type of
medications given, intravenous fluids or medications, discharge prescriptions, discharge/admission
status, pain score (assigned by ED nurse) and triage acuity score (assigned by ED nurse as immediate,

emergency, urgent, non-urgent, or minor).

Isolation protocols were recorded for patients seen in 2020. Strict isolation protocols require
use of high-level PPE (such as a continuous air purifying respirators or N-95 masks), while droplet and

standard protocols require a mask and face shield.

All ambiguities for data collection were resolved with a senior clinician on the research team

prior to entering the data into REDCap.



Data Analysis

Poisson regression was used to compare the number of patient visits between 2018, 2019, and
2020. Descriptive statistics and knowledge about practices and protocols for the 2018 and 2019 patient

group were used to determine whether the patients could be combined into a single control group.

Clinical and patient characteristics were compared between the control and sample populations.
We compared study to control patients for all visits, trauma visits, and caries visits separately.
Continuous variables (e.g., patient age, visit length) were assessed for normality using histograms and
QQ-plots and if normally distributed, compared using t-tests. If not normally distributed, Wilcoxon Rank
Sums Tests were used. Chi square or Fisher’s Exact tests, where appropriate, were used for categorical
variables (e.g., gender, payor, race/ethnicity/ language of care, pain score, acuity score, visit type,
procedures in the ED) and for an additional category comparing the number of unique visits for white
patients and patients of color. Analyses were not adjusted for multiple comparisons due to the
exploratory nature of the study. A p-value of 0.05 was considered statistically significant. SAS 9.4 (Cary,

NC) was used for all analyses.

Additional analysis for trauma patients were: Chi squared analysis to assess for differences in
race/ethnicity, specialty consultations, whether or not the medical team completed a procedure, oral
medication administration, IV medication administration, whether sedation was required, intranasal
midazolam use, and whether or not the dental team performed a procedure to manage soft tissue
injuries. Fisher’s exact test with Monte Carlo estimates was used to assess triage acuity and pain scores.
Fisher’s exact test was used to assess for differences in medical radiology, lab tests, sedation

medications, types of medications given, and procedure type.

Additional analysis for caries patients included: T-test to evaluate for age differences and hours
in the ED; Chi squared analysis to assess for differences between white patients and patients of color,
day/time in, referral source, laboratory tests, whether sedation was required, intranasal midazolam
administration, medications given in the ED, type of medications given, whether IV medications were
administered, and whether a primary tooth was treated. Fisher exact test with Monte Carlo estimates
was used to evaluated race/ethnicity, DSHS payor type, whether the patient was current with their
dentist, whether the patient had treatment pending, triage acuity score, and pain score. Fisher exact

test was used to compare referral source, behavioral/medical complexity, medical radiology, sedation



medications, medications given, whether a permanent tooth required treatment, type of treatment

rendered, prescriptions given for home, and discharge status.

Patients with the dental emergency classification of “other” were not compared between

individual years due to small sample sizes.
RESULTS
Control Patients

A total of 171 patients presented to the ED with dental complaints in the control period (80
patients from 3/15/2018 - 9/15/2018 and 91 patients from 3/15/2019 — 9/15/2019) (Figure 1). Patients
in 2018 and 2019 were very similar and there were no major changes in ED practice protocols between
the years. Thus, for all comparisons to the 2020 study group, 2018 and 2019 patients were grouped into

a single control group.
All Patients with Dental Emergencies

A total of 138 patients presented to the ED with dental complaints in the study period (between
3/15/2020 and 9/15/2020) (Figure 1). There were no significant differences in emergency types
between study and control periods; emergencies were: trauma 68%, caries 25%, and other 7% for both
time periods (p=0.997). Mean patient age for study patients was 6.35 years (SD=3.61) and for controls
was 6.98 (SD=4.19, p=0.164). The percentage of male patients exceeded females in both periods (study
57.97%, control 61.4%, p=0.541). Race/ethnicity was analyzed by white or person of color (study 52.31%
white, control 62.42% white, p= 0.084). Few patients required interpreters: study 10.9%, control 9.4%
(p=0.66).

Payor did not significantly differ: study patients: 50% private insurance, 45.65% DSHS, 4.35% no
coverage; for controls 49.71% DSHS, 47.37% private insurance, 2.92% no coverage (p=0.668). A large
majority of patients presented outside of normal business hours: study 89.13%, control 84.8% (p=0.264).
Total medical/dental venues visited prior to presenting to the SCH ED for study patients were: 66.7%
zero venues, 28.3% one venue, 4.3% two venues, 0.7% three venues. Control patient total venues were:
57% zero venues, 39% one venue, 3% two venues, 1% three or more venues (p=0.106). The mean
number of hours spent in the ED for patients who were not admitted to the hospital was 4.37 hours for
study patients versus 4.09 hours for control patients (p=0.11). Dental home status for study patients was

54.62% private practice, SCH/OBCC/UW 15.22%, no current dentist 11.59%, 10.14% public health clinics,



and 9.42% first visit ever. Dental home status for control patients was 67.84% private practice,
SCH/OBCC/UW 10.53%, no current dentist 8.77%, 6.43% public health clinics, and first visit ever 6.43%
(p=0.157) (Tables 1 and 2).

Patients with Trauma Emergencies

Ninety-four study patients and 117 controls had trauma emergencies. No differences were
found between study and control groups for age (study mean= 6.42 years, control mean= 6.92 years),
gender (study 60.64% male, control 60.68% male), or percentages of white patients versus persons of
color (study: white 60.67%, persons of color 39.33%; control white 63.89%, persons of color 36.11%).
(p=0.643). Payor mix for study patients was: 60.64% private, 34.04% DSHS, and 5.32% no coverage.
Payor mix for control patients was: 58.97% private, 37.61% DSHS, 3.42% no coverage (Table 3).

Nearly all patients presented directly to the SCH ED following dental trauma. Triage acuity
classifications did not differ significantly: 87.78% of study patients were urgent and 92.31% of controls
were urgent, (p=0.425). Pain score classifications were also similar between study and control patients:
72.83% of study patients and 70.44% of controls had either no pain or mild pain on presentation to the
ED. During both time periods, most patients had no medical and behavioral complexity: for control
patients 10.26% behaviorally complex, 12.82 medically complex, 17.09 both behaviorally and medical
complex; for study patients 6.38% behaviorally complex (p=0.317), 6.38 medically complex (p=0.121),
both behaviorally and medical complex 17.09% (p=9.57) (Table 5).

Significant differences were found between study and control patients for many medical
services provided by the ED team: medical diagnostic radiology (e.g. CT scan, radiographs of non-
head/neck injuries), laboratory tests, specialty consultations, procedures (e.g. extraoral suturing, wound
irrigation, placement of casts/splints by orthopedics.), sedation agent, and intravenous administration of

medications (Table 6).

In 2020, medical diagnostic radiology increased (study 19.15%, control 2.56%, p<0.001).
Laboratory tests were more frequently done in 2020 (study 14.89%, control 0.85%, p<0.001). The
number of procedures completed by the medical team increased in 2020 (study 20.21%, control 8.55%,
p=0.014). Intravenous medication administration increased: study 14.89%, control 5.13% (p=0.016)
(Table 6).

Sedation was the most common medical service provided to dental trauma patients in both time

periods: (study 44.68%, controls 41.88%, p=0.683). Use of ketamine for sedation increased in 2020:
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28.57% of study patients vs. 8.16% of control patients (p=0.014). There were no other differences in

sedation medications or administration between study and control periods (Table 6).

The only significant difference in dental treatment provided between study and control patients
was an increase in patients with soft tissue injuries requiring irrigation/suturing: 16.3% study vs. 6.9%

control patients (p=0.032). All other dental management was consistent between time periods (Table 7).

Among patients presenting for trauma, droplet/standard precautions were required for 97.22%
of patients and strict precautions were required for 3.19% of patients. The total time in the ED for
patients with dental trauma did not appreciably change. Study patients spent an average of 4.26 hours
(SD=1.49), and average visit length for controls was 3.96 hours (SD=1.39, p=0.132). The number of
opioid prescriptions at discharge significantly decreased: 1.92% of study patients and 17.54% of control

patients received prescriptions for opioids (p=0.009) (Tables 3 and 8).

Patients with Caries Emergencies

No differences were found between study and control groups for age (study mean age 6.38
years, control mean age 6.86 years, p=0.584), gender (study 52.94% male, control 69.05% male,
p=0.151), need for interpreter (study 14.71%, controls 14.29%, p=0.959), or payor (study 70.59%
Medicaid, control 78.57% Medicaid, p=0.959). Significantly more study patients identified as persons of
color: 69.7% versus 36.84% of controls, p=0.006 (Table 9).

A large majority of patients in both groups had triage acuity rated “urgent”: study 85.29%,
controls 90.48%, (p=0.749). Pain score at presentation was also similar between study and control
patients: 73.53% of study patients and 60.97% of controls had either no pain or mild pain on
presentation to the ED. During both time periods, most patients had no medical and behavioral

complexity: 70.59% of study patients and 73.67% of control patients were healthy (Table 11).

A higher percental of study patients presented outside of business hours (study 85.29%, controls
64.29%, p=0.039). Most patients in 2020 came directly to the ED rather than first being evaluated at
dental office, urgent care, or outside hospital: median venues prior to ED for study patients = 0, median
venues prior to ED for controls = 1, p<0.001 (Table 9). Fewer study patients with caries were initially
seen then referred to the ED by their dentist (study 8.82%, controls 30.95%, p=0.024). Although the
percentage of patients with dental homes in private practice decreased (study 47.06%, control 64.29%),

this difference was not statistically significant p=0.456 (Table 10).



The number of children with known caries/infection showed a significant increase in the study
period: 100% of the parents of study patients with caries were aware of a documented/diagnosed
dental problem, compared to only 81% of parents of control patients (p=0.007). Percentages of patients
planned for treatment of caries in a clinic or under general anesthesia did not differ between study and

control time periods (Table 10).

The only significant difference found between study and control patients for medical services
provided by the ED team was that 85.3% of study patients versus 50% of control patients received
sedation (p=0.001). No differences between patient groups were found for medical diagnostic
radiology, laboratory tests, specialty consultations, procedures, sedation agents, medications given in
the ED, or intravenous administration of medications. While admission to hospital from the ED for IV
antibiotics increased to five patients in the study from three patients in the control group, this

difference was not significant (p=0.455) (Table 12).

In both study and control patient groups, the most frequent dental treatment was extraction of

a primary tooth, p=0.434 (Table 13).

For patients presenting with caries, 73.53% required droplet/standard isolation protocols and
26.47% required strict isolation. The total time spent in ED by patients with caries did not change: study
mean 4.7 hours (SD=1.52) versus control mean 4.62 hours (SD=1.74), p=0.842. Although prescription of
opioids at discharge decreased: study 0%, controls 21.74%, this was not significant, p=0.061 (Table 14).

DISCUSSION

This study examined a group of pediatric patients who sought care for dental emergencies at a
hospital ED in the early months of the COVID-19 pandemic and analyzed how these patients used ED
resources. The study period includes the ten-week initial dental practice closure per government
mandates and the four months of return to practice. Multiple studies have shown decreases in patient
visits to the ED for non-dental reasons during the early months of the pandemic (Hartnett 2020, Jeffrey
2020, Pines 2021).; one study reported an increased service utilization by patients while at the ED

(DelLaroche 2021).

Dentists at the study hospital noted increased demand for dental services in the ED during the
pandemic beyond previous approximately 5% yearly increases in dental ED patient volumes. Some initial
data showed decreases in dental office visits early in the pandemic, however there are no known studies

on how this may have affected dental visits to the ED (Kranz 2021). Our findings validated anticipated

9



marked increased patient volumes and increased use of ED resources during visits for dental
emergencies. Surprisingly, the proportion of patients with trauma versus caries versus other dental
emergencies and the percentage of patients presenting outside of business hours did not differ from the

control time period.

Trauma patients presented in 2020 with similar characteristics to previous years: mean age six
years, male, white, healthy, privately insured, had a private practice dentist, and came directly to the ED
as a self-referral. Interestingly, the study patients with trauma received more medical and dental
services while in the ED compared to controls. More patients had medical diagnostic radiology,
laboratory tests, procedures completed by the medical team, soft tissue injuries requiring irrigation
and/or sutures by the medical team, and ketamine sedation when sedation was utilized. Increased
services could be due to more severe trauma presentations and/or the ED/dental teams chose to
provide more diagnostic services and definitive care with the understanding that patients would have
difficulty accessing follow up dental care following discharge from the ED. The increased volume of
dental trauma patients and possible increased severity may have been due to children functioning in a
remote learning environment with increased time at home for unstructured play. Interestingly, during a
similar time period as our study, one AAPD publication actually noted decreased ED visits due to (non-
dental) acute trauma (DelLaroche 2021). It would seem that during a time when schools and playgrounds
were closed and organized athletic events were shut down, children were still sustaining dental trauma
in our community at a high level. Due to an increased level of severity of trauma presentation, it’s
possible that parents of children with more minor injuries may have elected to self-monitor and avoid

the ED.

Dental caries is a progressive disease. Notably, 100% of parents of patients with caries
emergencies were aware of a dental issue prior to seeking care in the ED. The effects of preventing
patients from accessing routine care are incalculable: had practices remained open, it is likely that many

children with dental caries would have received treatment prior to development of symptoms.

We attribute the increased volume of patients with caries emergencies to multiple factors.
When practices were closed or operating at limited capacity due to mandates, more children with caries
emergencies presented to the ED during normal business hours on weekdays. Fewer children saw their
dentist prior to presenting to the ED. It seems clear that many patients came directly to the ED when,
without practice restrictions, their dentists would have typically taken care of them. Imposing dental

practice restrictions disproportionately affected children of color with caries emergencies, as these

10



children presented in higher proportion than in control periods. In our area, many patients with
Medicaid receive care through public health clinics. It is possible that private practices were better
equipped to meet the needs of their patients with caries emergencies in terms of personal protective
equipment and dentist autonomy to interpret government practice restrictions on a case-by-case basis,
while public health clinics were subjected to more oversight and may have lacked ability to interpret the

guidelines to consider care for an individual patient.

Once patients with caries were in the ED, more received sedation and extractions. Our data
suggests that the hospital medical and dental teams were provided more definitive care to patients with
dental infection during the early pandemic. Providers had been coached by hospital leadership to
consider barriers to post-ED discharge access to care when deciding whether or not to perform

treatment in the hospital.

Incidentally, our data captured a trend of decreased opioid prescriptions for all patients with
dental emergencies upon discharge from the SCH ED in 2020. This overlaps with a requirement for three
hours of opioid training prior to renewal of professional state licensure. In terms of dental patients, this

data reflects the successful implementation of policies to combat the prescription opioid epidemic.

In comparison to dental care in a dental clinic, it is clear that dental treatment in the ED is
inefficient. Visits can be over four hours and each patient can have at least seven providers participating
in their care: nurse, medical resident, fellow, medical attending, two pediatric dental residents, an
attending dentist, and any other specialty services required (e.g. Child Life, oral surgery, otolaryngology,
plastic surgery). For patients who can be treated in a regular dental clinical setting, ensuring that there is
appropriate access and resources may help relieve the strain on hospital resources and dramatically

reduce the time commitment and financial burden for patients and families.

Other factors may have contributed to this influx of dental patients to the ED. Initial evidence
about COVID-19 included limited data on transmissibility, time was needed to develop practice
protocols, and many dentists were donating high level PPE to hospitals to help reduce shortages. One
case study has suggested that families may have been avoiding timely care in hospitals for serious
medical issues due to fear of infection with COVID-19 (Lazzerini 2021). Even as dental practices began
returning to more regular operation, some families may have assumed that practices were still closed or
avoided dental care until absolutely necessary due to fears of contracting COVID-19. Any patient with a

fever, be it dental disease or viral in nature, would not have passed screening protocols at dental offices

11



when operation was resumed and these patients are still being advised to seek care in the ED due to
access to negative pressure rooms, high-level PPE, and COVID-19 testing. Today, we know with
confidence that enhanced infection control protocols in dental offices are effective. COVID-19
transmission from patients to dentists is likely quite low, as less than 1% of practicing dentists

contracted COVID-19 according to the Journal of the American Dental Association (Estrich 2020).

There are limitations due to the retrospective nature of the study. Not all variables of interest
were consistently documented. Not all patients presenting to the SCH ED with dental concerns were
seen by the dental team and included in the study, as patients with minor issues are triaged and

managed by the medical team without involving dentistry.
Conclusions

Significantly more patients sought care at the SCH ED for dental problems during the early
pandemic. The ED medical and dental teams served as a safety net for the public health and private
practice dental community during the early pandemic, particularly for children of color with dental
caries. Possible strain on tertiary medical facilities and resources should be considered when closing
venues for management of routine dental emergencies; it would have been more time efficient, cost-
effective and less resource intensive to manage patients with dental emergencies within their dental

homes.
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Table 1. Demographic information and characteristics of all patients presenting to the SCH ED with
dental emergencies

2018-2019 2020 Test p-Value
n % n %
Age 171 138 T-Test 0.164
Mean 6.98 6.35
SD  4.19 3.61

Range 0.00-19.77 0.85-15.41
Gender
Male 105 61.4 80 57.97 ChiSquare 0.541
Female 66 38.6 58  42.03
Race/Ethnicity
Asian 18 10.53 14 10.14 Fisher Exact Test with Monte Carlo Estimates 0.005

Pacific islander 0 0 2 1.45
Black 10 5.85 17  12.32
Native American 0 0 5 3.62

Hispanic 15 8.77 19  13.77
White 98 57.31 68 49.28
Other 16 9.36 5 3.62
Unknown 14 8.19 8 5.8
Race/Ethnicity
White 98  62.42 68 52.31 ChiSquare 0.084
Person of Color 59 37.58 62 47.69

Payor
DSHS 85  49.71 63  45.65 ChiSquare 0.668
Private 81 47.37 69 50
No Coverage 5 2.92 6 4.35
Interpreter 16 9.4 15 10.9 ChiSquare 0.66

Type of Emergency
Trauma 117 68.42 94 68.12 ChiSquare 0.997
Caries 42 | 24.56 34 2464
Other 12 7.02 10 7.25
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Table 2. Additional demographic data and patient characteristics for all patients presenting to the SCH

ED with dental emergencies

Day & Time In
8am-5pm Monday-Friday
Off-Hours (Evening, Weekends, Holidays)
Total Venues Before ED
Median
IQR
Range
Hours in ED
Mean
SD
Range
Dental Home
CPD/OBCC/SCH
Community Clinic
Private Practice
No current dentist

First visit ever

2018-2019 2020
n % n
26 15.2 15
145 84.8 123
0 0
1 1
0-4 0-3
171 138
4.09 4.37
1.5 1.49
0.80-10.10 1.40-9.60
18 10.53 21
11 6.43 14
116 67.84 74
15 8.77 16
11 6.43 13

14

%

10.87
89.13

15.22
10.14
53.62
11.59

9.42

Test

Chi Square

Wilcoxon Rank Sums

T-Test

Chi Square

p-Value

0.264

0.106

0.11

0.157



Table 3. Demographic information for patients with dental trauma

Age

Gender

Race/Ethnicity

Race/Ethnicity

Payor

Interpreter

Day & Time In

Mean
SD

Range

Male

Female

Asian

Pacific islander
Black

Native American
Hispanic

White

Other

Unknown

White

Person of Color
DSHS

Private

No Coverage

8am-5pm Monday-Friday

Off-Hours (Evening, Weekends, Holidays)

Total Venues Before ED

Hours in ED

Median
IQR

Range

Mean
SD

Range

2018-2019 2020
n % n
117 94
6.92 6.42
3.97 3.74
0.74-18.27 0.85-15.26
71 60.68 57
46 39.32 37
13 11.11 10
0 0 2
5 4.27 9
0 0 3
8 6.84 9
69 58.97 54
13 11.11 2
9 7.69 5
69 63.89 54
39 36.11 35
44 37.61 32
69 58.97 57
4 3.42 5
8 6.84 7
7 5.98 8
110 94.02 86
0 0
1 1
0-2 0-2
3.96 4.26
1.39 1.49
0.80-10.10 1.40-8.60

15

Test
%

60.64
39.36

10.64
2.13
9.57
3.19

Did not test

9.57
57.45
213
5.32

60.67
39.33

Chi Square

34.04
60.64
5.32
7.45

Did not test

Did not test

8.51
91.49

Did not test

Did not test

T-Test

p-Value

0.643

0.132



Table 4. Dental history for patients presenting with dental trauma

Dental Home

CPD/OBCC/SCH
Community Clinic
Private Practice
No current dentist
First visit ever

Referral Source
Dentist unavailable/refused
SCH/OBCC/CPD
Community clinic
Dentist saw + referred
Self-referred
Another ED/UC
PCP referred patient

Table 5. Dental trauma patient presentation

2018-2019
n %

Triage Acuity Score
1 Immediate 0 0
2 Emergency 5 4.27
3 Urgent 10 92.3
8 1
4 Non-Urgent 4 3.42
5 Minor 0 0

Pain Score

0 57 495
7
1-3 24 208
7
46 27 234
8
7-9 5 435
10 2 174
Behaviorally Complex 12 10.2
6
Medically Complex 15 12.8
2
Behaviorally and/or Medically 20 17.0
Complex 9

10

84
11

10

66
33

O N O N b

OO ONRFR NP DN

2018-2019
%

2020

%

0

4.44

87.7
8
7.78

0

44.5

28.2

18.4

8.7

6.38

6.38

9.57

16

2020 Test
n %

8.55 11 11.7
3.42 8 8.51
71.79 54 57.45
9.4 11 11.7
6.84 10 10.64
8.55 14 14.89
3.42 3 3.19
0 0 0
3.42 2 2.13
56.41 45 47.87
28.21 31 32.98
0.85 3 3.19

Test

Fisher Exact Test with Monte Carlo
Estimates

Fisher Exact Test with Monte Carlo
Estimates

Chi Square
Chi Square

Chi Square

Did not test

Did not test

p-Value

p-
Value

0.425

0.259

0.317
0.121

0.115



Table 6. Medical treatment for patients with dental trauma

Radiology (Medical)
Laboratory Tests
Laboratory Tests
COVID Test
Other
Consultations (Aside from Dental)
Consultations Service
Oral Surgery
ENT
Other
Procedure Completed by Medical Team
Sedation
Sedation Medication Given in ED
Ketamine
Nasal Midazolam
Nitrous Oxide
Morphine
Other
IV Midazolam
Fentanyl
Medications Given in the ED
Medication Type Given in the ED
Ibuprofen/Acetaminophen
Antibiotics (PO)
Antibiotics (IV or IM)
Opioid
Other
Ondansetron
IV fluids (dehydration)

IV Medication Given

10
49

43

N N N L O

57

43

10
15

2.56
0.85

100
5.13

66.67

33.33
8.55
41.88

8.16
87.76

2.04
4.08
4.08
4.08
48.72

75.44
5.26

17.54
26.32
15.79
3.51
5.13

17

18
14

11

19
42

12
32

O » W O

52

35

15
14

14

19.15
14.89

78.57
21.43
9.57

22.22

88.89
20.21
44.68

28.57
76.19

7.14
2.38

2.38
55.32

67.31
3.85
5.77
1.92

28.85

26.92
7.69

14.89

Fisher's Exact Test

Fisher's Exact Test

Did not test

Chi Square

Did not test

Chi Square
Chi Square

Fisher's Exact Test

Chi Square

Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test

Chi Square

Chi Square
Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test
Chi Square
Chi Square
Fisher's Exact Test

Chi Square

<0.001
<0.001

0.212

0.014
0.683

0.014
0.149

0.332

0.497

0.34

0.347

0.105

0.009

0.768

0.155

0.422
0.016



Table 7. Dental treatment for patients with dental trauma

2018-2019
n %

Permanent Tooth Requiring Tx 47 40.52
Treatment for Permanent Tooth

Splint 27 57.45

Palliative Restoration 23 48.94

Extraction 3 6.38

Open/Broach 1 2.13

Other 0 0

Primary Tooth Requiring Tx 43 37.07

Treatment for Primary Tooth

Splint 0 0

Palliative restoration 0 0

Extraction 42 97.67

Open/broach 0 0

Other 1 2.33

Soft Tissue Requiring Dental Procedure 8 6.9

18

31

13
21

2020
%

33.7

41.94
67.74

96.55

3.45
16.3

Test

Chi Square

Chi Square

Chi Square
Fisher's Exact Test

Fisher's Exact Test

Chi Square

Fisher's Exact Test

Fisher's Exact Test

Chi Square

p-Value

0.313

0.18

0.101
0.272

0.404

0.032



Table 8. Discharge information for patients with dental trauma

Overnight Admission for IV ABX
Rx Given for Home by ED
Rx Type Given
Antibiotics
Opioid Analgesic
Non-Opioid Analgesic
CHX Rinse
Other
Covid-19 Category (2020 only)
Tx Cancelled/Delayed due to COVID
Office Closed Due to COVID
COVID Not a Factor
Unknown COVID Effect
Discharge Status
Home
Inpatient Admission
Timeliness of Follow-Up Needed
Within 1 month (ASAP)
Greater than 1 month (not time sensitive)
Isolation Protocols (2020 only)
Strict
Droplet
Airborne Strict

Standard

2018-2019

37

12

11

20

117

117

113

%

19

31.62

32.43
10.81
29.73
54.05
10.81

100

100

96.58
3.42

34

11

23

70

23

93

83
11

86

2020
%
1.06
36.17

32.35

2.94
17.65
67.65
11.76

1.06
74.47
24.47

98.94
1.06

88.3
11.7

3.19
91.49

5.32

Test

Did not test
Did not test

Did not test

Did not test

Did not test

Did not test

p-Value



Table 9. Demographic information for patient with caries/dental infection

Age
Mean
SD
Range
Gender
Male
Female
Race/Ethnicity
Asian

Pacific islander

Black

Native American

Hispanic
White

Other
Unknown

Race/Ethnicity
White

Person of Color

Payor
DSHS
Private
No Coverage
Interpreter
Day & Time In

8am-5pm Monday-Friday

Off-Hours (Evening, Weekends,
Holidays)
Total Venues Before ED

Median
IQR

Range

2018-2019
n %
42
6.8
6
4.2
8
0.20-19.77
29 69.0
5
13 30.9
5
4 9.52
0 0
5 11.9
0 0
4 9.52
24 57.1
4
1 2.38
4 9.52
24 63.1
6
14 36.8
4
33 785
7
8 19.0
5
1 2.38
6 14.2
9
15 35.7
1
27 64.2
9
1
1
0-4

2020
n %
34
6.3
8
3.1
3
1.95-14.17
18 52.9
4
16 47.0
6
2 5.88
0 0
7 20.5
9
2 5.88
9 26.4
7
10 29.4
1
3 8.82
1 294
10 303
23 69.7
24 70.5
9
10 29.4
1
0 0
5 14.7
1
5 14.7
1
29 85.2
9
0
1
0-3

20

Test

T-Test

Chi Square

Fisher Exact Test with Monte Carlo
Estimates

Chi Square

Fisher Exact Test with Monte Carlo
Estimates

Chi Square

Chi Square

Wilcoxon Rank Sums

p-
Value

0.584

0.151

0.038

0.006

0.415

0.959

0.039

<0.001



Table 10. Dental history for patients with caries

Dental Home
CPD/OBCC/SCH
Community Clinic
Private Practice
No current dentist
First visit ever
Referral Source
Dentist unavailable/refused
SCH/OBCC/CPD
Community clinic
Dentist saw + referred
Self-referred
Another ED/UC
PCP referred patient
Parent Aware of Problem
Most Recent Visit
Within 6 months
6-12 months
Greater than 1 year
Never
Treatment Pending
No Tx pending
Known issue (no Tx planned)
Waiting for Tx by dentist
Waiting for Tx by SCH/CPD
Waiting for GA date

2018-2019

n

w

27

N W

13
23

34

35

7.14
16.67
64.29

7.14

4.76

2.38

30.95
54.76
9.52
2.38
80.95

89.74

5.13
5.13

12.5
55
10
10

12.5

6

16

[N

w o w w

19

[l @)

34

18

23

[l VS ]

2020
%

17.65
17.65
47.06
14.71

2.94

8.82
8.82

8.82
55.88
17.65

2.95

100

75
12.5
8.33
4.17

8.82
67.65
11.76

8.82

2.94

21

Test

Fisher Exact Test with Monte Carlo Estimates

Fisher's Exact Test

Fisher's Exact Test

Fisher's Exact Test
Chi Square

Fisher's Exact Test
Fisher's Exact Test

Fisher's Exact Test

Fisher Exact Test with Monte Carlo Estimates

Fisher Exact Test with Monte Carlo Estimates

p-Value

0.456

0.319
0.085

0.024

0.922

0.328

0.007

0.125

0.605



Table 11. Caries patient presentation

2018-2019

n %

Triage Acuity Score

1 Immediate 0 0
2 Emergency 1 2.38
3 Urgent 3 90.4
8 8
4 Non-Urgent 3 7.14
5 Minor 0 0
Pain Score
0 1 463
9 4
1-3 1 268
1 3
46 6 146
3
79 4 9.76
10 1 244
Behaviorally Complex 5 11.9
Medically Complex 6 14.2
9
Both Medically and Behaviorally 3 7.14
Complex

O W wOwUN N

AN W

2020

%

22

0

5.88

85.2
9
8.82

0

38.2

35.2

11.7

2.94
11.7

8.82
14.7

5.88

Test

Fisher Exact Test with Monte Carlo
Estimates

Fisher Exact Test with Monte Carlo
Estimates

Fisher's Exact Test

Fisher's Exact Test

Fisher's Exact Test

p-
Value

0.749

0.359

0.725



Table 12. Medical treatment for patients with caries

Radiology (Medical)
Laboratory Tests
Laboratory Tests
COVID Test
Other
Consultations (Aside from Dental)
Consultations Service
Oral Surgery
ENT
Other
Procedure Completed by Medical Team
Sedation
Sedation Medication Given in ED
Ketamine
Nasal Midazolam
Nitrous Oxide
Morphine
Other
IV Midazolam
Fentanyl
Medications Given in the ED
Medication Type Given in the ED
Ibuprofen/Acetaminophen
Antibiotics (PO)
Antibiotics (IV or IM)
Opioid
Other
Ondansetron
IV fluids (dehydration)

IV Medication Given

o = U

21

15

N W O O O

30

18

11

12

%

2018-2019

7.14
14.29

100
11.9

100
20
20

50

19.05
71.43

14.29
9.52
71.43

60
13.33
36.67
16.67

10
16.67
13.33
28.57

23

B W Ok

29

24

N B, B, O O

21

17

N 00 W N N N

10

2020
%
8.82
26.47

88.89
66.67
11.76

25

75
2.94
85.3

20.69
82.76

3.45
3.45
6.9
61.76

80.95
9.52
33.33
9.52
14.29
38.1
9.52
29.41

Test

Fisher's Exact Test

Chi Square

Did not test

Did not test

Did not test

Did not test
Chi Square

Fisher's Exact Test
Chi Square

N/A

N/A

Fisher's Exact Test
Fisher's Exact Test
Fisher's Exact Test

Chi Square

Chi Square
Fisher's Exact Test
Chi Square
Fisher's Exact Test
Fisher's Exact Test
Chi Square
Fisher's Exact Test

Chi Square

p-Value

0.185

0.001

0.34

0.297

0.373

0.113

0.806

0.685

0.68

0.084

0.936



Table 13. Dental treatment for patients with caries

Permanent Tooth Requiring Tx
Treatment for Permanent Tooth
Splint

Palliative Restoration

Extraction
Open/Broach
Other
Primary Tooth Requiring Tx
Treatment for Primary Tooth
Splint

Palliative restoration
Extraction
Open/broach

Other

Soft Tissue Requiring Dental Procedure

O O » O O

23

2018-2019

2.38

95.65

4.35

24

o O » O O

30

2020
%
2.94

Test

Fisher's Exact Test

N/A
N/A
N/A
N/A
N/A
Chi Square

N/A
Fisher's Exact Test
Fisher's Exact Test
N/A
Fisher's Exact Test
N/A

p-Value

0.002

0.434

0.434



Table 14. Discharge information for patients with caries

Overnight Admission for IV ABX 3 7.14 5 14.71  Fisher's Exact Test 0.455
Rx Given for Home by ED 23 54.76 17 50 Chi Square 0.679
Rx Type Given
Antibiotics 18 78.26 15 88.24  Fisher's Exact Test 0.677
Opioid Analgesic 5 21.74 0 0 Fisher's Exact Test 0.061
Non-Opioid Analgesic 5 21.74 6 35.29 Fisher's Exact Test 0.477
CHX Rinse 0 0 0 0 N/A
Other 1 4.35 0 0 Fisher's Exact Test 1
Covid-19 Category (2020 only)
Tx Cancelled/Delayed due to COVID 0 0 8 23.53 Did not test
Office Closed Due to COVID 0 0 1 2.94
COVID Not a Factor 42 100 13 38.24
Unknown COVID Effect 0 0 12 35.29
Discharge Status
Home 39 92.86 28 82.35 Fisher's Exact Test 0.284
Inpatient Admission 3 7.14 6 17.65
Timeliness of Follow-Up Needed
Within 1 month (ASAP) 41 97.62 32 94.12 Did not test
Greater than 1 month (not time sensitive) 1 2.38 2 5.88
Isolation Protocols (2020 only)
Strict 9 26.47 = Did not test
Droplet 23 67.65
Airborne Strict 0 0
Standard 2 5.88

25



Figure 1. Total number of patient visits by emergency type, month, and year
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