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Abstract: Purpose: The purpose of this study was to examine trends and characteristics of pediatric nontraumatic dental condition (NTDC) visits
to emergency departments (EDs) in the United States from 2010 to 2017. Methods: The 2010 to 2017 Nationwide Emergency Department Sample
(NEDS) was analyzed for NTDC visits to EDs for children (zero to 20 years old). NTDC visits were identified based on ICD-9 and ICD-10 codes.
Patient characteristics analyzed included age, sex, primary payor, county population, day of discharge, and household income. Descriptive statistics
and a logistic regression analysis for 2016 and 2017 were completed. Results: Pediatric NTDC visits to EDs decreased from 103.1 to 89.3 per 10,000
ED visits between 2010 and 2017. Pediatric NTDC ED visits by Medicaid enrollees increased from 51 percent to 65.3 percent from 2010 to 2017. This
was followed by a corresponding decrease among uninsured pediatric patients with NTDC visits to EDs. The odds of NTDC visits to EDs were higher
among Medicaid enrollees, 15- to 20-year-olds, and the uninsured but were lower among those in wealthier zip codes. Conclusions: Emergency
department visits for nontraumatic dental condition visits by pediatric patients decreased over time following the implementation of the Affordable
Care Act. Despite this decrease, low socioeconomic status children continue to utilize emergency departments for dental conditions at higher rates
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Access to regular dental care remains an enduring challenge in
the United States.!* Consequently, poor oral health in adult
and pediatric populations persists as a significant public health
concern.>” Sequelae of poor oral health include missing school
days or work, oral pain, and the ill-suited usage of hospital
emergency departments (EDs) for dental conditions.?*® U.S.
hospital EDs are required to assess and treat all individuals who
present with an emergent medical condition, irrespective of their
ability to pay.” This requirement, combined with inadequate
access to preventive care, results in EDs being overutilized as an
expensive treatment facility for nontraumatic dental conditions
(NTDC:s).>'"!5 NTDCs include dental caries, gingival and
periodontal conditions, pulpal and periapical conditions, cel-
lulitis, and unspecified disorders of the teeth and supporting
structures.'®
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These conditions are poorly managed in hospital
EDs.»!M1417 ED staff may lack the requisite equipment and
training to manage dental conditions. Visits to EDs to manage
these conditions often lead to the provision of temporary care
that does not resolve the underlying dental condition.'* As a
result, adult and pediatric patients with NTDCs seeking treat-
ment at EDs contribute to the increasing hospital burden'®'®"
and cost of ED visits for dental conditions in the United
States.!13 1

Additional national epidemiological data about pediatric
NTDC visits to EDs would provide valuable data for providers
and policymakers. Nalliah et al. analyzed nationwide data from
2006 and found that Medicaid was the primary payor for ED
visits due to dental caries in children.”® Allareddy et al. found
that Medicaid was a payor for 43 percent of pediatric dental
condition visits to EDs in 2008.%' Additionally, individuals
from the lowest income quartile were found to be more likely
to visit EDs for dental conditions.”!

A recent guest editorial in Pediatric Dentistry also recom-
mended more investigation into pediatric NTDC visits to EDs
and hypothesized that these visits may serve as a portal to the
preventive dental care system.” The authors of the present study
agree that there is a relative paucity of research regarding NTDC
visits to EDs in children compared to adults.

With this in mind, the purposes of this study were to: (1)
examine trends in pediatric nontraumatic dental condition visits
to emergency departments from 2010 to 2017; (2) examine
factors associated with ED utilization by pediatric patients for
NTDC:s in recent years. The years from 2010-2017 are especially
salient, due to the passage of the Patient Protection and Afford-
able Care Act (ACA) in 2010.** One of the objectives of the
ACA was to expand children’s access to dental care by man-
dating that pediatric dental insurance be an Essential Health
Benefit offered on health insurance marketplaces and by
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expanding children’s eligibility for Medicaid.** The scope of
changes due to the ACA provide a compelling period to ex-
amine, and it is hoped that this study’s analysis will provide
policymakers, dentists, and physicians information to aid in
formulating policies to improve access to dental care and limit
inappropriate NTDC visits to EDs across the United States.

Methods

The authors obtained data from the Nationwide Emergency
Department Sample (NEDS) for the years 2010 to 2017. NEDS
is the largest, all-payor ED database in the United States. It
contains a 20 percent stratified, single-stage cluster sample of
ED visits from across the U.S.*»» NEDS includes information
on geographic, hospital, and patient characteristics. It is spon-
sored by the Agency for Healthcare Research and Quality
through its Healthcare Cost and Utilization Project. NEDS
provides appropriate weights to obtain national-level estimates
of all hospital-based ED visits.”

For this study, the authors limited the analysis to children
aged 20 years and younger who made ED visits that did not
result in an admission to the same hospital, using data from
NEDS.? The Western Institutional Review Board, fully
accredited by the Association for the Accredi-

five to nine years represent the earliest stages of mixed dentition.
Ages 10 to 14 years represent early adolescents and late mixed
dentition. Ages 15 to 20 years represent permanent dentition
and late adolescents, To assess the independent risk factors
associated with ED utilization for NTDCs, the authors also
created the Elixhauser comorbidity index based on all listed
diagnoses, including all diagnosis codes to create this index,
which helped accurately capture the presence of comorbidities
in the present study’s population.”

Statistical analyses. First, the authors used descriptive
statistics to summarize ED utilization for NTDCs from 2010
to 2017 as a rate per 10,000 pediatric ED visits and per 10,000
children in the population. Second, the authors described
NTDC-related ED visits by each of the independent variables
across all years. Further, a multivariable logistic regression
model was used to examine patient and neighborhood charac-
teristics (age, sex, primary payor, residence, annual median
household income, and Elixhauser comorbidity score) as po-
tential predictors of an NTDC-related ED visit. They created
this model by combining the most recent two years of data:
2016 and 2017. All descriptive estimates were weighted using
population weights in the data and, as such, were nationally

tation of Human Research Protection Programs
and the Albert Einstein College of Medicine In-
stitutional Review Board, reviewed and approved
the study.

Dependent variable. The primary outcome
variable of interest was ED utilization for NTDCs
based on the principal or first listed diagnosis, as
recommended by the Association of State and
Territorial Dental Directors (ASTDD).'¢ The first
listed diagnosis is the main reason a patient pre-
sents to an ED.?* When analyzing trends and
characteristics of pediatric patients presenting to
EDs specifically to manage NTDCs, the principal
diagnosis is the diagnosis of interest. NTDCs were
defined using the International Classification of
Diseases, Ninth or Tenth Revision, Clinical Modi-
fication (ICD-9-CM or ICD-10-CM codes, re-
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Figure 1. Trends in nontraumatic dental conditions visit rate to the emergency department (ED)
among patients aged 0-20 years from 2010 to 2017.

authors included patients whose principal diagnosis
was an ICD-9-CM or ICD-10-CM code, respec-
tively, as included in a modified ASTDD recom-
mended case definition of NTDCs.

Independent variables. The authors examined
patient and neighborhood characteristics. These
included: age categorized by age group in years
as zero to four, five to nine, 10 to 14, or 15 to
20; sex coded as male or female; primary payor
coded as private, Medicaid, uninsured, or other;
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Figure 2. Emergency department utilization for nontraumatic dental conditions (NTDCs)
among 0-20 year-old patients by payor type from 2010-2017.




representative and computed using the discharge weight variable
assigned for each visit. Each ED visit was the unit of analysis.
The authors deemed a P-value of <0.05 to be statistically signi-
ficant. All analyses were performed using Stata 16.0 software
(StataCorp LLC, College Station, Texas, USA) to account for
complex sample design.

Results

Figure 1 outlines the number of pediatric NTDC visits per ED
visit and per capita in the years 2010 to 2017. The authors
observed a 13.3 percent decrease from 103.1 pediatric NTDC
visits per 10,000 pediatric ED visits in 2010 to 89.3 NTDC
visits per 10,000 pediatric ED visits in 2017. A 10.2 percent
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decrease from 36.0 pediatric NTDC visits per 10,000 children
to 32.3 NTDC visits per 10,000 children was also observed.
Table 1 contains the study population sociodemographic
(age, sex, income quartile, primary payor, and location type)
characteristics and discharge day trends in NTDC visits to
EDs from 2010 to 2017. The NTDC visits to EDs for the first
(lowest) median income quartile zip codes increased from 37.9
percent to 42.0 percent of total pediatric NTDC visits to EDs
in the study years. The second income quartile decreased from
31.3 percent of pediatric visits to EDs for NTDCs in 2010 to
28.1 percent of visits in 2017. A minimal change occurred in
the third and fourth income quartile between 2010 and 2017.
The authors observed a relative increase in NTDC visits to

UMATIC DENTAL CONDITIONS (NTDCs)

Table 1. WEIGHTED ESTIMATES OF EMERGENCY DEPARTMENT (ED) UTILIZATIO
AMONG ZERO- TO 20-YEAR-OLD PATIENTS BY COVARIATES BETWEEN 2010 AND 2017
2010 2011 2012
Total subpopulation of ED 30,616,983 31,898,273 32,714,595
visits (N)
ED visits for an NTDCs (N) 315,528 318,150 313,210
ED utilization for NTDCs 103.1 99.7 95.7
(rate per 10,000 ED visits)
Age (years) (%)
0-4 22.9 24.3 25.2
5-9 14.1 15.8 17.4
10-14 9.0 99 10.4
15-20 54.0 50.1 46.9
Sex (%)
Male 47.5 48.0 48.4
Female 52.6 52.0 51.6
Primary payor (%)
Private 22.8 20.8 19.5
Medicaid 51.0 56.6 57.1
Uninsured 22.7 18.8 19.4
Other 3.6 3.8 4.0
Location type (%)
Central counties of >1 25.8 26.6 28.1
million population
Fringe counties of 21 16.9 19.8 19.1
million population
Medium or small metro of 34.4 31.5 32.5
50,000-999,999 population
Rural 23.0 22.1 20.3
Median household income (%)
1+ quartile 37.9 37.4 39.5
27 quartile 31.3 28.5 28.3
3 quartile 19.9 22.3 20.6
4™ quartile 10.9 11.8 11.6
Discharge day (%)
Weekday 67.1 66.4 66.6
Weekend 32.9 33.6 33.4

2013 2014 2015 2016 2017
31,265,960 30,933,011 29,263,667 33,326,864 31,230,553
290,512 297,216 272,603 306,079 278,932
92.9 96.1 93.2 91.8 89.3
24.8 25.8 26.4 27.8 25.9
18.3 19.4 20.3 21.6 22.4
10.8 11.0 11.4 12.0 13.0
46.2 43.8 41.9 38.6 38.8
49.1 49.5 49.6 48.7 49.6
50.9 50.5 50.4 51.3 50.4
18.9 19.0 19.8 19.6 20.1
59.0 63.1 65.6 64.8 65.3
18.6 14.6 11.3 12.1 12.0
3.5 3.3 3.3 3.5 2.6
30.0 28.7 28.2 31.1 30.5
18.9 17.6 20.2 18.6 18.2
30.8 35.1 32.9 32.4 33.5
20.3 18.6 18.8 17.8 17.8
40.9 39.7 40.6 41.4 42.0
28.5 30.4 27.3 28.2 28.1
19.9 18.8 20.6 18.7 19.6
10.7 11.1 11.4 11.6 10.3
66.9 67.1 66.8 66.9 66.9
33.1 32.8 33.2 33.1 33.1
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Table 2. MULTIVARIABLE LOGISTIC REGRESSION MODEL TO
EXAMINE FACTORS ASSOCIATED WITH EMERGENCY

DEPARTMENT VISITS WITH PRIMARY DIAGNOSIS OF

NONTRAUMATIC DENTAL CONDITIONS AMONG
PATIENTS ZERO TO 20 YEARS OLD: COMBINED

YEARS 2016 TO 2017
Odds  95% confidence  P-value*
ratio interval

Age (years)

0-4 Ref

5-9 1.61 1.58-1.63 <0.001

10-14 1.1 1.08-1.12 <0.001

15-20 1.97 1.95-2.00 <0.001
Sex

Male Ref

Female 0.93 0.92-0.94 <0.001
Elixhauser comorbidity score 0.44 0.43-0.45 <0.001
Year

2016 Ref

2017 0.96 0.95-0.98 <0.001
Primary payor

Private Ref

Medicaid 1.69 1.67-1.72 <0.001

Uninsured 2.11 2.07-2.15 <0.001

Other 1.15 1.11-1.19 <0.001
Location type

Central counties of >1 Ref

million population

Fringe counties of 21 1.03 1.01-1.05 0.001

million population

Medium or small metro of 1.02 1.01-1.04 0.002

50,000-999,999 population

Rural 0.99 0.98-1.01 0.518
Median household income

1 quartile Ref

2" quartile 0.95 0.94-0.96 <0.001

3 quartile 0.88 0.87-0.90 <0.001

4" quartile 0.76 0.75-0.78 <0.001
Discharge day

Weekday Ref

Weekend 1.21 1.20-1.23 <0.001

* Statistical significant; P<0.05 by Wald chi-square statistic.

EDs, from 14.1 percent to 22.4 percent between 2010 and
2017 in the five- to nine-year-old group. The relative percent-
age of pediatric NTDC visits to EDs in the 15- to 20-year-old
group decreased from 54 percent in 2010 to 38.8 percent in
2017. Medicaid as a payor increased from 51.0 percent to 65.3
percent of NTDC ED visits from 2010 to 2017. This increase
aligns with a decrease in uninsured payers from 22.7 percent to
12.0 percent, a slight decrease in private (22.8 percent to 20.1
percent), and a decrease in other (3.6 percent to 2.6 percent) as

a payor for NTDC ED visits in children from 2010 to 2017.
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Figure 2 includes NTDC visits to EDs among zero- to
20-year-olds by payor type from 2010 to 2017. Medicaid was
consistently the primary payor for NTDC visits to EDs for
zero- to 20-year-old patients. Medicaid as the primary payor
in this age group increased from 51 percent to 65.3 percent.
There was also a corresponding decrease from 22.7 percent to
12 percent in uninsured NTDC visits to EDs.

Table 2 shows the logistic regression model for factors
associated with NTDC visits to EDs for the combined years
2016 and 2017. Children in the 15- to 20-year-old age group
were 1.97 times (95 percent confidence interval [95% CI]
equals 1.95 to 2.00) more likely to present to EDs with a pri-
mary diagnosis of NTDCs compared to the referent zero- to
four-year-old age group. Children in the five- to nine-year-old
group were 1.61 times (95% CI equals 1.58 to 1.63) more
likely to present to EDs for NTDCs compared to the referent
group. Uninsured children were 2.11 times (95% CI equals
2.07 to 2.15) more likely to present to EDs with NTDCs
compared to children with private insurance. Children with
Medicaid were 1.69 times (95% CI equals 1.67 to 1.72) more
likely to present to EDs with NTDCs compared to private
insurance. Children in the second median income quartile
(0.95 odds ratio [OR], 95% CI equals 0.94 to 0.96), third
income quartile (0.88 OR, 95% CI equals 0.87 to 0.90), and
fourth income quartile (0.76 OR, 95% CI equals 0.75 to
0.78) had decreasing odds of having an NTDC ED visit com-
pared to the first (lowest) median income quartile referent
group. Pediatric patients were 1.21 times (95% CI equals 1.20
to 1.23) more likely to have an NTDC ED visit on week-
ends compared to weekdays. Compared to children in central
counties of at least one million people, children in fringe
counties of areas of at least one million people (1.03 OR,
95% CI equals 1.01 to 1.05) and small metro areas (1.02 OR,
95% CI equals 1.01 to 1.04) were more likely to present to
EDs with NTDCs.

This study’s findings regarding children in rural areas
compared to central counties were not significant. The
authors also found an Elixhauser comorbidity score capital
OR of 0.44 (95% CI equals 0.43 to 0.45), which indicates
that children with other comorbid conditions are less likely to
present to EDs with NTDC:s as the primary diagnosis.

Discussion
Limited contemporary descriptive data exists regarding pedi-
atric patients with NTDCs presenting to EDs in the United
States. The present study provides valuable information re-
garding sociodemographic characteristics and trends in NTDC
visits to EDs for children from 2010 to 2017. Demographic
data during this time is especially important due to the
expansion of children’s private insurance and Medicaid
coverage as a result of the ACA. 243
After completing the initial data analysis, the authors
noticed a large decrease in ED visits for NTDCs between 2015
and 2016. As ICD-10 codes became standard on October 1,
2015, the authors were concerned the ICD-9 to ICD-10 cross-
walk had been completed incorrectly. During a review of the
codes, they observed that the ASTDD guidance listed 5258
(Other specified disorders of the teeth and supporting struc-
tures) as an included ICD-9 code but not the associated K08.89
ICD-10 code.'® This omission meant that approximately 30
percent of NTDC ED visits were not included, simply due to
the change in definition. The authors contacted the ASTDD



to seek clarification and worked with the primary author of
the ASTDD report to test the implications of different code
sets. The K08.89 ICD-10 code was included in the final analysis.
As of the submission of this article, updated guidance is antici-
pated to be published by the ASTDD in early 2021. The
authors advise that all analysts of large databases confirm that
definitions are consistent across the entire sample period, espe-
cially if this sample period contains the ICD-9 to ICD-10
switch.

Findings from this study’s logistic regression model and
descriptive data confirm previous research that demonstrates
children in the lowest median income quartile are more likely
to use hospital EDs to manage dental conditions and there is a
decreasing likelihood of presenting to EDs due to NTDCs in
each subsequent income quartile.?’ This finding further aligns
with existing literature regarding the heightened use of EDs to
manage NTDCs by adults of lower economic status.!>!>1>2
The literature suggests that irregular preventive medical care has
been shown to increase the likelihood of nondental ED visits.”!
With this in mind, the authors hypothesize that irregular pre-
ventive dental care leads to low socioeconomic status families
utilizing EDs to manage their children’s NTDCs. The present
study’s findings also point to weekends as comparatively more
likely than weekdays to be a day of discharge. This likely results
from fewer open dental offices on weekends and conflicts due
to employed parents or school. Previous research found that
children are more likely to be taken to EDs for NTDCs during
nonworking hours.’ As a result of these conflicts, care is likely
delayed until EDs are the only open facility for the management
of NTDCs.

Of the pediatric patients utilizing EDs to manage NTDCs,
visits by 15- to 20-year-olds and five- to nine-year-old patients
are comparatively more likely. Existing research of young
adults and late adolescents show them as frequent users of EDs
for dental conditions compared to their younger peers.!s1%2132
In younger populations, Allareddy et al. found that six- to 10-
year-olds were more likely to have an ED visit due to NTDCs
than the surrounding age groups.?’ What is less clear from the
literature are explanations for why these groups are more likely
to be utilizing EDs for NTDCs. Dental disease may be accumu-
lating in the primary or permanent dentition at a rate that
finally necessitates emergent care while in the five- to nine-year-
old or 15- to 20-year-old age group, respectively. In the
younger five- to nine-year-old group, the beginning of eruption
of permanent teeth may also lead to a higher frequency of
NTDC ED visits.?! Additional qualitative research may elucidate
the precise reasons for higher ED utilization rates in these age
groups.

Considering the difficulties accessing preventive children’s
dental care in rural areas,* the authors were dismayed at the
lack of significance in the relationship between location type
and visits to EDs for NTDCs. Confounding variables may be
altering the effect of location in the regression model. A future
examination of state-level data may present additional findings
regarding the relationship between location and ED visits for
NTDCs.

The authors found several interesting trends in primary
payor data during the study years. The sustained increase in the
relative percentage of children who had Medicaid as a primary
payor is likely a result of uninsured patients gaining Medicaid
benefits during the study period. This finding is supported
by the decrease seen among the uninsured payers for NTDC
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visits to EDs and is consistent with the expansion of Medicaid
due to the ACA. It is important to note that the study period
begins just after a global economic recession and the timeline
of Medicaid expansion, which some states opted out of, varied
by state. Additionally, national data were utilized for this study.
As such, it is difficult to ascribe particular policy changes to
any specific single year changes in this study’s findings. Even so,
the overall trend in this study’s results points to an expansion
of Medicaid enrollees from the previously uninsured and the
subsequent usage of these benefits for NTDC ED visits in the
years around the implementation of the ACA. Though pre-
vious research found an increase in the percentage of children
covered by private dental insurance after the passage of the
ACA”, the authors did not find a corresponding increase in the
relative usage of private dental insurance as a payor for pediatric
visits to EDs for NTDC:s in the post-ACA period.

Along with the present study’s findings regarding the
expansion of Medicaid as a primary payor for NTDC ED visits,
the authors also observed decreases in children’s NTDC ED
visits per capita and on a per-ED-visit basis. These findings
taken together are encouraging. It seems that either the man-
agement of pediatric NTDC:s is increasingly taking place outside
of EDs or NTDCs are being prevented before the ED visit.
Pediatric preventive dental visits increased in the years imme-
diately after the passage of the ACA.>* Additionally, states that
expanded adult Medicaid saw a decrease in the usage of EDs
by adults to manage NTDCs.?” Therefore, it is plausible that
expanded children’s dental insurance coverage due to the ACA
led to an increase in pediatric preventive dental visits during
the study period and a subsequent decrease in pediatric visits to
EDs to manage NTDCs.

Another interesting observation from the data was the large
relative decrease in NTDC visits to EDs from 2010 to 2017 in
the 15- to 20-year-old age group. Additionally, the five- to nine-
year-old age group saw a relative increase in NTDC visits. The
reason for these two trends is unknown. The ACA expanded
coverage for all newly qualified individuals under 21. Eligibility
for dependent child coverage for 18- to 26-year-olds increased,
but these insurance gains were likely limited. More research is
needed to determine the origin of the large relative decline in
NTDC ED visits in 15- to 20-year-olds and the relative increase
in NTDC ED visits in five- to nine-year-olds.

It is important to recognize that this study does not con-
tain any pre- or postvisit information regarding ED encounters.
More research on the pre- and postevent period of pediatric
dental patients’ care in EDs could prove beneficial. Some of
these visits may be recommended by a patient’s dental home. In
other cases, children may be brought to EDs for NTDCs due
to limited parental oral health literacy. Parents may lack know-
ledge regarding the timing of the first dental visit, how to access
care, or the importance of regular preventive dental care.”> EDs
could also serve as an important conduit to regular dental care
with appropriate referrals and physician training. Even so, the
dental literature presents a convincing argument that NTDCs
are poorly managed in EDs>'"'*!7 and policy efforts should
continue to be made to shift the location of care from EDs to
dental offices.

There are methodological limitations to this study. The
NEDS does not contain a census of all ED visits. Each visit is
weighted to create a nationally representative sample. The NEDS
contains encounter-level data but does not uniquely identify
patients; hence, individuals may be represented by multiple visits
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in any given year. One cannot draw causal relationships from
the NEDS, as it is cross-sectional data. The study builds its
analysis on ICD-9 and ICD-10 codes which can be unreliable
dental diagnostic codes when utilized by physicians.*® Further-
more, the switch from ICD-9 to ICD-10 in 2015 may have
created additional confusion about the proper diagnosis code
for dental conditions.

Conclusions
Based on this study’s results, the following conclusions can
be made:

1. The rate of pediatric visits to emergency departments

for nontraumatic dental conditions decreased from
2010 to 2017. This period is consistent with the imple-
mentation of the Affordable Care Act and its expan-
sion of Medicaid eligibility for children.

2. Uninsured individuals were a decreasing percentage of

ED visits for NTDCs due to this Medicaid expansion.
Increasing access to Medicaid among the uninsured will
likely continue this trend.

3. However, disparities exist for vulnerable populations.

Medicaid enrollees, low socioeconomic status children,
and uninsured children continue to utilize EDs for
dental conditions at higher rates compared to their
peers. Policies to reduce these disparities should include
programs that target those in late adolescence and
young adulthood to reduce the peak prevalence of ED
visits for NTDCs.
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