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Emergency departments (EDs) act as the safety net 
for the nation’s health care system. With increasing 

unemployment and subsequent lack of health and dental 
insurance, many patients have few options outside of EDs 
to obtain care. As a result, the ED has become an alterna-
tive care site for patients without insurance who have tooth-
aches or other dental pain [1, 2, 3]. In 2006 alone, dental 
caries accounted for an estimated 330,757 visits to EDs 
across the United States. These visits, 45% of which were 
made by uninsured patients, accounted for approximately 
$110 million in charges [1]. ED visits for dental complaints 
have been shown to make up 0.7%-0.9% of all ED visits; 
the highest utilization is by those 19-35 years of age; dental 
visits constitute 1.3% of all ED visits by patients in that age 
group [2].

Previous studies have demonstrated that being unin-
sured is a significant factor promoting utilization of EDs for 
dental-related complaints [2]. In North Carolina, only 2 of 
the 5 academic medical centers have an affiliated dental 
school. In addition, most hospitals do not have an on-call 
dentist readily available. Follow-up care is virtually impos-
sible for the uninsured to find if they do not have any finan-
cial resources. Further compounding this problem is the fact 
that only 58% of federally qualified health centers offer any 
dental services [4]. Additionally, as many states attempt to 
reconcile large health care budgets, many are considering 
reducing or eliminating optional benefits such as dental care 

from their Medicaid covered services [5, 6]. In Maryland, 
ED visits for dental complaints increased 12% the year after 
Medicaid stopped dental reimbursement [6]. 

The profile of patients presenting to the ED with dental 
complaints in the state of North Carolina is poorly charac-
terized. Prior reports have suggested that nontraumatic 
dental disease is preventable and usually has limited mor-
bidity, and that the most cost-effective care model is early 
intervention and treatment [7]. What remains unclear is the 
role that North Carolina EDs currently play in dental care. 
The goal of this paper is to provide a description of patient 
visits to the ED of a North Carolina academic health center 
for dental related complaints. 

Methods

The study involved examining the medical records of all 
patients who presented to the ED of a major urban teaching 
hospital between 7/1/10 and 6/30/11. Institutional Review 
Board review and approval was obtained according to insti-
tution policy.
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This ED uses an electronic medical record system that 
feeds all information into a central data repository, where 
it is stored. We identified dental patients in the database 
in 2 ways. All patients at the time of arrival to the ED are 
assigned a “triage impression” from a fixed list. So first, we 
captured the records of all patients with a triage impression 
of “dental” as potentially being patients with a primary den-
tal complaint. After these patients’ records were removed 
from the database, another set of dental patients was identi-
fied using discharge diagnosis ICD-9 codes 520-525 (gener-
alized atraumatic dental disorders) and ICD-9 code 873.63 
(dental trauma).

All of these digital charts were then reviewed manually 
by at least 1 of the 4 authors involved in conducting the 
chart review, and 15 distinct items were abstracted from 
each chart. All abstractors were trained in chart abstraction 
methods and data element definitions, and they used a stan-
dard abstraction form. Missing data elements and instances 
of conflicting information were reviewed by the principal 
investigator, who decided in conjunction with the individual 
data abstractor how they should be handled.

For 10% of charts, double abstraction was performed, 
and interrater reliability was assessed for the following 
variables: “opiates in the ED,” “opiate prescription given,” 
“discharge medication,” and “procedure in ED.” Interrater 
kappa, a measure of agreement corrected for chance, was 
calculated [8, 9]. The kappa statistic may range from -1 
(perfect disagreement beyond chance) to 1 (perfect agree-
ment beyond chance).

For visual analysis, we graphed simple histograms show-
ing the observed number of visits on each day of the week 
and the observed number of visits for each of the 24 hours 
of the day. The resulting database was analyzed using stan-
dard summary statistic techniques using Microsoft Excel. A 
z-test for proportions was used to calculate P values where 
relevant, with no adjustments for multiple comparisons.

Results

During the study year, there were 1,013 visits for den-
tal complaints in this ED, constituting about 1.3% of the 
ED’s overall patient volume of 77,365. These 1,013 visits 
were associated with 760 individual patients (Table 1); 133 
patients had multiple visits totaling 386 encounters. There 
was no discernible pattern in day of the week on which 
patients visited the ED (Figure 1). Patients presented to the 
ED at all times of day, predominantly during the late morning 
and early afternoon hours (Figure 2).

Table 1 provides basic characteristics of the dental 
patients presenting to this ED. There was a nearly even 
distribution of male and female patients (52% were male). 
Approximately 60% of the patients were African American. 
The average age of ED dental patients was 32 ± 13 years. The 
proportion of patients lacking health insurance was greater 
among ED patients with dental complaints than among gen-
eral ED patients (61% versus 22%, P < 0.001). The propor-

tion of patients covered by Medicaid was about the same 
for both groups (22%), but the proportion of patients cov-
ered by Medicare was significantly lower among dental ED 
patients than among the general ED population (5% versus 
25%, P < 0.001). Finally, 11% of the dental ED patients had 
private medical insurance.

Table 2 summarizes the evaluation, treatment, and dispo-
sition of dental patients in the ED. Of the 1,013 dental visits 
to the ED during the study period, 46 (4.5%) ended with the 
patient leaving the ED before receiving evaluation and treat-
ment. Of the 967 visits on which the patient stayed for treat-
ment, only 4 (0.4%) resulted in admission to the hospital 
for inpatient management. On 18 visits (1.9%), the patient 
was sent from the ED to a short-stay observation unit for 
less than 24 hours. On the vast majority of visits (942), the 
patient was treated in the ED and discharged.

ED treatment consisted primarily of pain management 

table 1.
Characteristics of Emergency Department 
(ED) Patients with Dental Complaints

		  Patients, No. (%) 
Characteristics	 (n = 760)

Sex	

	 Male	 394 (52%)

	 Female	 366 (48%)

Age group, y	

	 0-9	 34 (4%)

	 10-19	 35 (5%)

	 20-29	 288 (38%)

	 30-39	 197 (26%)

	 40-49	 126 (17%)

	 50-59	 61 (8%)

	 ≥60	 19 (2%)

Race (on triage report)	

	 Black	 477 (60%)

	 White	 234 (31%)

	 Other	 49 (6%)

Health insurance status	

	 Private health insurance	 82 (11%)

	 Medicare	 41 (5%)

	 Medicaid	 166 (22%)

	 Uninsured/self pay	 464 (61%)

	 Other	 5 (<1%)

	 Unknown	 2 (<1%)

Number of dental ED visits 	

	 1	 627 (79%)

	 2	 79 (10%)

	 3	 24 (3%)

	 4	 14 (2%)

	 5	 7 (1%)

	 ≥6	 9 (1%)

Note. These 760 patients were seen for dental 
complaints in the ED of a major urban teaching 
hospital, some of them on more than 1 occasion, 
between July 1, 2010 and June 30, 2011.
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figure 1.
Emergency Department Visits for Dental Complaints, by Day of Week

Note. Data are for 1,013 visits to the emergency department of a major urban teaching hospital for dental complaints 
between July 1, 2010, and June 30, 2011.

and infection control. Only 4% of visits included a radiologi-
cal study in the ED, and only 6% of visits included a blood 
draw for laboratory studies. Dental procedures were per-
formed during only 10% of the ED visits.

Although many ED visits included the administration of 
nonopioid pain medication, about half of ED dental visits 
also included intravenous or oral administration of opioid 
pain medication. Most patients did not receive antibiotics 
in the ED as part of their visit. However, a large majority of 
ED dental visits resulted in outpatient prescriptions for oral 
opioid pain medication, oral antibiotics, or both.

For the 10% of visits that were abstracted by more than 
1 rater, interrater agreement was calculated for the manu-
ally abstracted items. For “discharge medication” and “pro-
cedure in ED,” interrater kappa was 0.95, and for “opiates 
in the ED” and “opiate prescription given,” interrater kappa 
was 0.97, indicating a high level of agreement. 

Discussion 

The reasons for patient visits to the ED for nontraumatic 
dental pain are complex. Multiple contributing factors have 
been proposed, including a lack of after-hours and weekend 
coverage for dental care. A previous study found that in con-
trast to their general population, 36.2% of ED dental visits 
occurred on the weekend and another 39.3% occurred after 
hours on a weekday [2]. In our study we found that dental 
patients were presenting in a pattern that is similar to the 
pattern for all visitors to the ED, and that weekend and after-
hours visits were less common. We found no evidence that 
patients were presenting primarily at times when most den-
tal offices are closed.

Another claim is that many dental ED patients do not 
have insurance and cannot afford to pay out of pocket for 
acute dental care. Behavioral Risk Factor Surveillance System 
data for 1995 indicated that 44% of Americans lacked den-

tal insurance and had significant difficulty accessing dental 
care [10]. Census data shows that the number of uninsured 
people in North Carolina has risen from 12% in 1999 to 17% 
in 2010 [11]. Because the number of uninsured patients has 
increased, it follows that the number of those without dental 
insurance would also be higher. Previous studies have shown 
that uninsured and Medicaid patients were more likely to 
utilize the ED for dental complaints than were patients with 
insurance [2]. Our study found that 61% of patients with 
dental complaints are self-pay patients. This is dramati-
cally higher than our self-pay population that was noted to 
be 22% for all patient ED visits regardless of complaint. We 
found that dental ED patients were no more likely than all 
ED patients to have Medicaid coverage (22% of each group 
was covered) but were less likely to have Medicare cover-
age (5% vs. 25%). This study clearly highlights that lack of 
insurance is one of the most compelling reasons that many 
dental patients are visiting the ED. If they cannot afford 
acute dental care, then they are likely not getting routine 
preventive care, exposing them to risk for much greater 
long-term dental and health complications. Previous stud-
ies have shown that ED dental visits were more common in 
single-parent families, the poor, and minority groups [6, 12]. 
Our finding that 60% of all dental ED visits were made by 
African-American patients warrants further investigation.

North Carolina has been considering limiting or eliminat-
ing Medicaid dental coverage for adults as it attempts to 
balance its health care budget [13]. Medicaid is required by 
federal law to provide dental coverage for children; however, 
adult coverage is not guaranteed. In 2007, 6 states had no 
dental coverage for adult Medicaid patients, 16 had emer-
gency-only coverage, and 13 had coverage that excluded at 
least 1 category of service. Only 16 states, including North 
Carolina, had all-service dental coverage for Medicaid 
patients [14]. In the event that North Carolina removes den-
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tal coverage from the coverage agreement, then all of the 
state’s Medicaid patients will become self-pay patients for 
their dental coverage. This would likely result in diminished 
preventive dental care, which would in turn result in an 
increased frequency of ED visits, dental complaints of higher 
complexity, and more dental complications.

Preventive dentistry could eliminate many ED visits for 
dental complaints and the sorts of dental complications 
that lead to hospital admission. Admissions for dental com-
plaints are extremely costly [15], and most such admissions 
are preventable. Our study confirmed previously reported 
data indicating that the relative acuity of this population is 
very low [2]; the inpatient admission rate for the patients 
with dental complaints in our study was less than 1%, and 
only 1.9% of patients were sent to the observation unit. The 
ED is an appropriate place for triage, diagnosis, stabilization, 
basic treatment, and after-hours care. In most instances, 
definitive care was not provided during ED dental visits; 
the majority of care involved the provision of analgesia and 
antibiotics; procedures, ancillary studies, and imaging were 
seldom performed.

Prescription drug abuse is increasing [16], and some 
patients may be using dental complaints to obtain opioids. 
Previous research has shown that dental patients presenting 
to the ED are more likely to receive pain medication than is 
the average patient who visits the ED: in one study, 72.4% 
received some analgesic and 37.8% received some form of 
an opioid [2]. In our study, 48% of patients received a dose 
of opioid in the ED, and 81% received an opioid prescription.

A majority of patients in our study (627) visited the ED 
just once during this 12-month period for a dental com-
plaint. However, recurrent utilization of the ED for den-
tal complaints is becoming more pronounced, and it has 
become difficult to determine whether patients are return-
ing because they cannot procure dental care elsewhere or 
whether they are experiencing some sort of secondary gain. 
In our study, 133 patients had multiple visits, for a total of 
386 encounters. One of these patients accounted for 8 vis-
its, and another had 12 visits for the same complaint. We did 
not try to determine whether these frequent visitors also 
had pain-related visits for nondental complaints, although 
North Carolina does have a controlled substances reporting 
system (http://www.ncdhhs.gov/mhddsas/controlledsubst 
ance/) that can identify patients receiving a large number of 
opiate prescriptions.

We would like to acknowledge the limitations of our 
study. The most important is that this was a retrospective, 
descriptive study looking only at a 12-month period; it did not 
incorporate follow-up. And the results for an ED in an urban 
academic health center without an affiliated dental school 
may not be representative of what is happening at other 
EDs within North Carolina or beyond. However, our results 
resemble previously reported data for both dental-related 
complaints in the ED and insurance status patients making 
ED dental visits. Another limitation is that our investigation 
relied on a large database, and it is possible that some pro-
cedures, diagnoses, and end points were miscoded. For this 
reason we included both triage impressions as well as final 

figure 2.
Emergency Department Visits for Dental Complaints, by Time of Day

Note. Data are for 1,013 visits to the emergency department of a major urban teaching hospital for dental complaints between 
July 1, 2010, and June 30, 2011.
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ICD-9 codes in our query. In addition, because multiple indi-
viduals performed data abstraction, it is possible that there 
was interobserver variability, even though the kappa statis-
tic for the manually abstracted items was high and abstrac-
tion was based on sound methodology as outlined by Gilbert 
and Lowenstein [17].

In conclusion, our findings may have important health 
care and health policy implications. It can be stated with 
confidence that the number of patients with dental-related 
complaints seen in the ED could be dramatically reduced if 
more affordable and accessible dental care were available. 
This and other studies have shown that patients seek acute 
dental care in the ED despite the unavailability of defini-
tive care there. Although emergency physicians continue to 
provide appropriate safety net care—initial evaluations that 
exclude more severe conditions, pain control, and infection 

treatment—definitive care is seldom provided. It is clear that 
patients deserve more cost-effective therapies for acute 
dental-related complaints, including preventive and defini-
tive care.  
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