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Abstract

Background—~Prior research has documented factors associated with non-traumatic dental
condition (NTDC) visits to emergency departments (EDs), but little is known about the care
received by patients in EDs for NTDC visits.

Objective—We examined national trends in prescription of analgesics and antibiotics in EDs
for NTDC visits in the United States.

Research Desigh—We analyzed data from the National Hospital Ambulatory Medical Care
survey for 1997 to 2007. We used a multivariable logistic regression model to examine factors
associated with receiving analgesics and antibiotics for NTDC visit in EDs.

Results—Overall 74% received at least one analgesic, 56% at least one antibiotic and 13%
received no medication at all during an NTDC visit to the ED. The prescription of medications at
EDs for NTDC visits steadily increased over time for analgesics (OR=1.11/year, p=<.0001) and
antibiotics (OR=1.06/year, p<0.0001). In the multivariable analysis, self-pay patients had
significantly higher adjusted odds of receiving antibiotics, while those with non-dental reason for
visit and children (0-4 years) had significantly lower adjusted odds of receiving a prescription for
antibiotics in EDs for NTDC visits. Children 0—4 years, adults 53-72 years and older adults (73
yearsand older) had lower adjusted odds (p<0.001) of receiving analgesics.

Conclusions—Nationally, analgesic and antibiotic prescriptions for NTDC visits to EDs have
increased substantially over time. Self-pay patients had significantly higher odds of being
prescribed antibiotics. Adults over 53 years and especially those 73 years and older had
significantly lower odds of receiving analgesics in EDs for NTDC visits.
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INTRODUCTION

The Federal Emergency Medical Treatment and Active Labor Act passed by congress in
1986 made it mandatory that all patients presenting to emergency departments be provided a
minimal level of care regardless of their ability to pay.12 Emergency departments (EDs)
therefore play a vital role in our health care system and act as the ‘provider of last resort’ for
millions of under- and uninsured patients who lack adequate access to dental and medical
care.3* Okunseri et al. reported that male and middle-aged Medicaid enrollees were
significantly more likely to be frequent users of EDs for treatment of non-traumatic dental
conditions (NTDCs).> Nonetheless, empirical data to illustrate the care which patients
receive in EDs for NTDC visits remain largely unclear.

Anecdotal reports suggest that treatments for NTDCs in EDs are usually palliative in nature,
with patients receiving prescriptions for analgesics and antibiotics as treatment for
symptoms like pain/toothache and infection. In addition, most patients receive a referral to a
dental provider for follow-up care.>~’ Definitive management of acute dental conditions
primarily involves extraction of teeth or extirpation of the pulp,8 as well as the use of
antibiotics and analgesics where necessary.? The prescription of antibiotics and analgesics
for NTDC visits in EDs should be done with caution due to the potential for allergic
reactions, toxicity, and the possibility of promoting antibiotic resistance/intolerance.®-11
Dodd and Graham published three case reports on inappropriate and unintentional overdose
in the prescription of analgesics for dental pain in EDs in the United Kingdom.12 In our
study, we examined patient characteristics, trends and factors associated with prescribing
analgesics and antibiotics in EDs for NTDC visits within the United States.

METHODS

We analyzed data from the Emergency Department component of the National Hospital
Ambulatory Medical Care Survey (NHAMCS) for 1997-2007. The NHAMCS uses a multi-
stage cluster-sampling design based on patient encounters nested within hospitals nested
within geographic areas. However, the original clustering variables are not released for data
analysis beyond 2003. Instead, blinded stratification, primary clustering level, and weight
variables are provided. The basic sampling unit is patient visit; therefore multiple visits by
the same patient cannot be identified. NHAMCS data is collected in accordance with the
privacy guidelines of the Health Insurance Portability and Accountability Act.

Patients who made NTDC visits were identified by the physician primary discharge
diagnosis codes assigned based on the International Classification of Diseases 9" Revision-
Clinical Modification (ICD-9-CM). The selected ICD-9-CM codes used in this study are
identical to those used by Okunseri et al.> and other published studies that have investigated
NTDC visits to emergency departments. Medications were categorized into therapeutic
classes using NHAMCS’s coding based on the National Drug Code Directory system. Based
on the medication list recorded in the database, we created indicators for each subject
showing whether that subject received any medication, antibiotic or analgesic.

Statistical Analyses

We performed descriptive statistics and used multivariable logistic regression to examine
factors associated with receiving any medication, analgesics or antibiotics during an NTDC
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visit to an ED. Age was categorized into 6 groups, with cut-offs chosen to approximate the
lower and upper 10" and 25 quantiles, and the median in the entire population. Based on
findings from the descriptive statistics, calendar year was treated as a linear continuous
predictor in the multivariable analyses. All statistical analyses were performed using SAS®
software Version 9.2 (SAS Institute Inc, Cary, NC), with the primary model fitted using
Proc Surveylogistic. Sample estimates were weighted to provide national estimates
reflective of the complex sampling scheme of NHAMCS using the provided blinded
stratification and clustering variable. Multiple imputation methodology as implemented in
Proc MI and MiAnalyze to incorporate observations with missing payer type (7.1% of
observations) and/or ethnicity (10.3%) was used. The first five datasets were generated
using a discriminant function based on year, age, sex, and sampling weight for imputing
payer type, then logistic regression imputation based on year, age, sex, race, payer type,
reason for visit and sampling weight was used for Hispanic ethnicity. An alpha level of 0.05
was used throughout to denote statistical significance. The study was approved by the
Marquette University Institutional Review Board.

A total of 4,726 records representing 16,379,580 NTDC visits were analyzed, and the drugs
prescribed were categorized as analgesics, antibiotics, or other medication. Summary
statistics for the study population are presented in Table 1, including weighted frequency.
Approximately 48% of the study population was aged 19-33 years old, 27% had Medicaid
and 58% were whites. Figure 1 is a Venn diagram of the study population by medication
received from 1997-2007. Overall, 74% of the study population received at least one
analgesic and 56% at least one antibiotic during an NTDC visit to the ED, while 4%
received only other medication types and 13% received no medication at all. The proportion
of patients receiving analgesic and antibiotic prescriptions increased over time (from 64% to
81% and from 47% to 67%, respectively), as did the overall proportion of patients with any
medication prescribed (from 80% to 90%). There appeared to be some stabilization from
2004, except that the increase in antibiotic prescriptions persisted during that period (Figure
2). The prescription of other medications in addition to analgesics and antibiotics followed
similar trend patterns by age, and subjects 19-52 years old had the highest percentage of
such prescriptions. The only notable deviation appeared among older adults (73 yearsand
older) who received analgesics less often and antibiotics more often than the overall pattern
would suggest.

In the bivariate analysis, self-pay patients (89% medication, 79% analgesic, 62% antibiotic)
and Medicaid enrollees (87% medication, 73% analgesic, 57% antibiotic) had a significantly
higher probability of receiving prescriptions for medications, analgesics and antibiotics at an
NTDC visit (p<0.0001). Non-Hispanic whites and Hispanics had a higher percentage of
antibiotic and analgesic prescriptions than other racial/ethnic groups at 58% and 53%
respectively. There was a significant difference by gender for medications prescribed at the
ED for NTDC visits.

Findings for the multivariable logistic regression are shown in the Table 2. The overall
probability of receiving antibiotics and analgesics in emergency departments for NTDC
visits steadily increased over time: OR=1.06 (p<0.0001) and OR =1.11 (p=0.0001) per year.
Compared to private insurance patients, self-pay patients had significantly higher adjusted
odds of receiving a prescription for antibiotics at NTDC visits to the ED. Compared to
patients aged 19-33 years old, patients between the ages of 0—4 years had significantly
lower odds of receiving antibiotics for an NTDC visit to the ED, and those under 18 years
and above 53 years old as well as adults 73 years and older were less likely to receive a
prescription for analgesics. White subjects had significantly higher odds of receiving any
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medication for NTDC visits at the ED, compared to non-Hispanic Blacks. Interestingly, no
racial/ethnic differences were found in the probability of receiving antibiotics or analgesics.
In terms of reason for visits, subject with non-dental reason for visit had significantly lower
odds of receiving antibiotics and analgesics when compared to those with a dental reason for
visit.

DISCUSSION

This study demonstrates an increase in the prescription of analgesics and antibiotics for
NTDC visits to EDs during an 11-year period. From 1997 to 2007 the proportion of patients
receiving antibiotics and analgesics increased by 41% and 26%, respectively. Patients who
made NTDC visits received at least one analgesic and antibiotic prescription in almost 75%
and 54% of the cases, respectively. These findings may suggest a lack of time and
uncertainty of diagnosis on the part of the ED physicians.1? In addition, ED physicians may
have limited training and understanding of the pathological process involved in pulpal,
periodontal, and periapical diseases.10 These increases in the prescription of medication at
EDs for NTDC visits are of concern because such prescriptions only provide temporary care
for NTDCs.

We identified that analgesics were the most commonly prescribed drugs in EDs for NTDC
visits. This finding is consistent with prior studies that have reported that pain/toothache is
the most common presenting symptom for patients who make NTDC visits to EDs in both
the United States'3-15 and the United Kingdom?®. While our study did not specifically
identify the different types of analgesics (opioids versus non-opioids) prescribed to patients
at EDs for NTDC visits, anecdotal reports suggest that most patients who present to the ED
with NTDCs receive a prescription for opioids. We also found that patients aged 53-72
years and those 73 years and older had significantly lower odds of receiving a prescription
for analgesics. This finding could be related to reports that ED physicians are reluctant to
prescribe pain medication to older adults because they generally lack access to the medical
records!’ of such patients, who may be on multiple medications. Furthermore, it is important
to note the relative expense of treating toothache at EDs rather than at dental offices. One
study based on data from a large Ohio teaching hospital reported that on the average, it costs
at least 4 times more to treat a patient at the ED for pain than at a dental office.14

Despite documented evidence of racial/ethnic disparities in the prescription of analgesics at
EDs for fracture treatment, 1819 cancer pain,2% and non-traumatic conditions such as
migraine,?! we did not find significant racial/ethnic disparities in the prescription of
analgesics in EDs for NTDC visits. This finding was quite interesting, given that pain/
toothache is probably the most common symptom that leads to ED visits for NTDCs among
people of different races/ethnicities in the United States. However, this lack of racial/ethnic
disparity may be related to the lack of specificity in the analyses regarding whether patients
received opioids versus non-opioids for NTDC visits in EDs. In addition, prior studies have
demonstrated racial/ethnic disparities in the prescription of opioids and have suggested
potential reasons for the disparities,21-24

Medical and dental insurance is a primary indicator of access to health care services in the
United States.25 26 Persons without adequate dental coverage do not receive the care needed
at the appropriate time and often these persons end up in emergency departments for care.
Compared to private insurance patients, we identified that self-pay patients had significantly
higher adjusted odds of receiving a prescription for antibiotics. Although not significant,
Medicaid enrollees had lower odds of receiving prescriptions for analgesics and antibiotics
for NTDCs in EDs, despite prior studies that have documented them as having a
disproportionately higher burden of dental disease.2’
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Our study has several limitations. In the first place, classification of race/ethnicity was
determined by hospital interviewers based on their perceptions. Secondly, we are unable to
determine whether a patient had multiple visits since the database collected information on
visits only. Third, the database only contained information on what was prescribed by the
physician, and was not validated by information about whether patients actually filled their
prescriptions and consumed the medication. Fourth, the “other and unspecified” groups of
the ICD-9-CM codes included in our analysis may contain some traumatic dental conditions.
In terms of practice and policy implications, this study demonstrates that patients who
present to EDs for NTDC visits receive temporary care by way of analgesics and antibiotics.
The prescription of analgesics and antibiotics has associated healthcare cost implications as
well as the potential for development of antibiotic resistance/intolerance and abuse.
Provision of definitive care for NTDC visits to EDs can be achieved by improved access to
dental care through an expanded and or increase dental workforce capacity. Improved
management of patients who make NTDC visits to EDs could be achieved by training ED
physicians on appropriate treatment modalities based on the recommendation of professional
organizations such as the American College of Emergency Physicians.

In conclusion, this study documents a substantial increase in the rates of prescription of
analgesics and antibiotics for NTDC visits to EDs over time. Analgesics were prescribed in
3 out of every 4 NTDC visits, while antibiotics were prescribed in 1 out of every 2 NDTC
visits to EDs in the United States. Self-pay patients had significantly higher adjusted odds of
receiving antibiotics at NDTC visits to EDs.
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Figure 1.

Venn diagram of Medication including Analgesic and Antibiotics Received for NTDC visits
at the ED, 1997-2007. The percentages represent the survey-weighted proportions for the
different medications prescribed for NTDC visits. The percentages add up to 100%.
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Figure 2.

Percentages of Different Medications Prescribed for NTDC Visits by Age, Payer Type,
Race/ethnicity and Calendar Year

Abx — antibiotic; Ag — analgesic, A/A — antibiotic or analgesic; Any — any medication.
**% . <0.001, ** - <0.01, * - <0.05.
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Summary Statistics for the Study Population with NTDC visits: 1997-2007

Table 1

Predictor Category Frequency Weighted frequency  Percent (SE)*
Age group 0-4 years 252 797,910 4.9(0.4)
05-18 years 434 1,491,261 9.1 (0.5)
19-33 years 2,196 7,814,721 47.7 (1.1)
34-52 years 1,482 5,072,105 31.0 (0.9)
53-72 years 278 912,716 5.6 (0.4)
73 yearsand older 84 291,317 1.8(0.2)
Payer type Private insurance 1,175 4,155,407 25.4 (0.9)
Medicare 271 946,619 5.8 (0.4)
Medicaid 1,313 4,383,148 26.8 (0.9)
Self-pay 1,471 5,281,433 32.2 (1.0)
Other 161 493981 3.0(0.3)
Unknown 335 1,118,992 6.8 (0.7)
Race/ethnicity Non-Hispanic White 2,590 9,128,395 55.7 (1.5)
Non-Hispanic Black 1,066 3,477,355 21.2(1.1)
Hispanic 481 1,439,884 8.8 (0.7)
Other 102 334,403 2.0(0.3)
Unknown ethnicity 487 1,999,543 12.2 (1.0)
Reason for visit  Non-dental reason 1,799 5,998,321 36.6 (1.0)
Dental reason 2,927 10,381,259 63.4 (1.0)
Sex Female 2,479 8,831,247 53.9 (0.9)
Male 2,247 7,548,333 46.1 (0.9)
Year 1997 241 1,018,804 6.2 (0.7)
1998 240 991,417 6.1(0.7)
1999 210 954,677 5.8 (0.6)
2000 317 1,356,238 8.3 (1.0)
2001 454 1,384,499 8.5(0.9)
2002 510 1,636,818 10.0 (0.5)
2003 574 1,589,127 9.7 (0.7)
2004 517 1,617,857 9.9 (0.9)
2005 519 1,854,987 11.3(0.9)
2006 574 2,043,929 12.5(1.0)
2007 570 1,931,227 11.8 (1.0)
TOTAL 4,726 16,379,580 100

*
Adjusted for survey design
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