
American Journal of Emergency Medicine 37 (2019) 1085–1090

Contents lists available at ScienceDirect

American Journal of Emergency Medicine

j ourna l homepage: www.e lsev ie r .com/ locate /a jem
Original Contribution
Use of opioids and analgesics among ED patients with dental and low
back pain: A national perspective☆
Mathew Morris, BS, Henry C. Thode Jr., PhD, Adam J. Singer, MD ⁎
The Department of Emergency Medicine, Stony Brook University, Stony Brook, NY, United States of America
☆ Meetings: Presented at the ACEP Research Forum, Oc
⁎ Corresponding author at: Department of Emerg

University, Stony Brook, NY 11794-8350, United States of
E-mail address: adam.singer@stonybrook.edu (A.J. Sin

https://doi.org/10.1016/j.ajem.2018.08.062
0735-6757/© 2018 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 9 July 2018
Received in revised form 21 August 2018
Accepted 23 August 2018
Objectives: Emergency department (ED) visits for dental pain and low back pain (LBP) are common. Many such
patients have severe pain and receive opioids. Increased opioid-related deaths has led to efforts to reduce opioid
prescriptions. We compared recent trends in use of analgesics and opioids in the ED and at discharge among pa-
tients with dental or LBP.
Methods: We conducted a secondary analysis of the National Hospital Ambulatory Medical Care Survey
(NHAMCS) of patients with dental pain or LBP from 2010 to 2015. We performed univariate and multivariate
analyses exploring the association between pain location and use of analgesics and opioids controlling for age,
gender, and pain severity.
Results: There were an estimated 16 and 49million patient visits for dental and LBP, respectively. Prescription of
opioids at discharge decreased from 59% to 50% (p = 0.02) in dental and 46% to 39% in LBP patients (p= 0.09).
Compared to patients with LBP, patients with dental pain were less likely to receive analgesics (OR 0.65, 95% CI,
0.57–0.74) or opioids (OR 0.51, 95% CI, 0.44–0.59) while in the ED. In contrast, dental pain patients were more
likely to have analgesics (OR 1.32, 95% CI, 1.16–1.51) or opioids (OR 1.65, 95% CI, 1.47–1.85) prescribed at the
time of ED discharge than patients with LBP.
Conclusions: Prescription of opioids decreased for ED dental patients. While less likely to receive analgesics and
opioids in the ED, patients with dental pain were more likely to be prescribed analgesics and opioids at the
time of ED discharge than those with LBP.

© 2018 Elsevier Inc. All rights reserved.
1. Introduction

Toothaches are an increasingly common reason for presenting to an
emergency department (ED) throughout the United States and they
present a unique problem for ED providers [1,2]. Firstly, the pain is
often rated as very severe with a high proportion of patients reporting
a high level of pain on numeric rating scales [3]. Secondly, the pain is
often due to an underlying pathology that has 1) gone untreated for a
significant time and has just reached a breaking point and 2) requires
definitive treatment by a dental professional [2]. Emergency depart-
ments often do not staff dental professionals and therefore are not
equipped to treat the underlying cause of the dental pain, and instead
mostly provide analgesiawhich can be accomplishedwithNSAIDs, acet-
aminophen, opioids, local anesthetic, or a combination of multiple mo-
dalities [4]. It is not fully understood how analgesia is most often
accomplished for toothaches in the ED setting.
tober 2017, Washington, DC.
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Over the last few years the number of opioid-related deaths has dra-
matically increased. Based on data from the Centers for Disease Control
and Prevention (CDC) over half a million patients died from drug over-
doses from2000 to 2015 and 91Americans die every day fromanopioid
overdose [5]. This has captured the attention of both healthcare pro-
viders and the general public and has led to efforts to reduce the use
of opioids [6,7].Whether these efforts have had any impact on adminis-
tration of opioids in the ED and their prescription at the time of ED dis-
charge for patients with common and painful conditions, such as
toothaches and LBP, is unknown.

The goal of this study is to investigate whether there has been a de-
crease in the administration of opioids in the ED and their prescription
at the time of ED discharge for patients with dental or LBP. Specifically,
we investigated themethods of analgesia used formanagingdental pain
in emergency departments in theUnited States. In order to assess if den-
tal pain is treated differently than other painful conditions in the ED set-
ting, we compared dental pain treatment modalities to the modalities
used to treat lower back pain (LBP). LBP is another common complaint
seen in the ED that is also often rated as very severe, and also due to an
underlying cause that often cannot be addressed in the ED beyond anal-
gesia.With these similarities between toothaches and LBP it can be use-
ful to see how methods of analgesia compare between the two
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Table 1
Association of age and gender with severe pain in patients with dental and low back pain.

Age/gender group Odds ratio 95% CI

Patients with dental pain
Females b10 years 0.19 0.05–0.70
Females 10–64 2.48 0.91–6.76
Females 65+ 0.27 0.07–1.03
Males b10 0.14 0.04–0.52
Males 10–64 1.88 0.71–5.01
Males 65+ 1 (ref) –

Patients with low back pain
Males 1 (ref) –
Age b 10 0.39 0.19–0.83
Age 10–64 1.69 1.37–2.08
Age 65+ 1 (ref) –
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presentations and if the location of pain has an influence on how the
pain is managed.

2. Methods

2.1. Study design and setting

We conducted a secondary analysis of data downloaded from the
National Hospital Ambulatory Medical Care Survey (NHAMCS) for the
latest years available (2010–2015). NHAMCS data are in publicly avail-
able files which can be accessed from the CDC website. As described
by its developers, “The NHAMCS is an annual, national probability sam-
ple of ambulatory visits made to non-federal, general, and short-stay
U.S. hospitals conducted by the Centers for Disease Control and Preven-
tion, National Center for Health Statistics (NCHS). Although the survey
includes visits to selected ambulatory care departments, this analysis fo-
cuses solely on the visits to hospital emergency departments (EDs). The
multi-staged sample design is comprised of three stages for the ED com-
ponent: 1) 112 geographic primary sampling units (PSUs); 2) approxi-
mately 480 hospitals within PSUs; and 3) patient visits within
emergency service areas.” [8]. Appropriate weights were applied using
the procedure Complex Samples in SPSS. Per NHAMCS protocol, trained
hospital staff members abstract ED visit data for all ED visits, including
those who were ultimately admitted, using a structured data entry
form during 4-week data periods randomly assigned for each sampled
hospital. The sampled data are extrapolated to national estimates
through use of assigned patient visit weights, which account for proba-
bility of visit selection, nonresponse, and ratio of sampled hospitals to
the hospital universe.

2.2. Study patients

For this study a ‘dental patient’ was defined as any patient with a
dental diagnosis (ICD-9 520.xx to 525.xx), dental trauma (ICD-9
873.63, 873.73), or with a reason for visit code indicating a dental prob-
lem: 15000 (symptoms of teeth and gums), 15001 (toothache), or
15002 (gum pain). In NHAMCS the primary diagnosis and up to 4
other diagnoses, at the discretion of the coder, can be listed. LBP patients
were identified using only ‘reason for visit’ (RFV) as the identifier. Pa-
tients were identified as having LBP if at least one of the three RFV
codes in the database were in the defined set of LBP codes shown in
Appendix 1. We chose to compare patients with dental pain and low
backpain since both of these conditions are commonwith varying treat-
ment practice patterns. There is also evidence suggesting that both of
these conditions can be successfully managedwithout prescription opi-
oids [9,10].

2.3. Measures and outcomes

For the selected patients, demographic data including age, gender,
health insurance type, and initial vital signs were extracted. Reported
pain scores, andmethods of analgesia were also collected. Pain severity
was measured on a 0 to 10 verbal numeric scale from none (0) to most
[10]. Pain was considered severe if the pain score was 7 or greater. A
prior study found that the mean pain score in patients describing their
pain as “horrible”was approximately 7 on the verbal numeric scale [11].

The primary outcome was administration of any analgesics while in
the ED. Secondary outcomeswere the administration of opioidswhile in
the ED, prescription of any analgesics at the time of ED discharge, and
the prescription of opioids at the time of discharge.

2.4. Data analysis

Descriptive statistics were used to summarize the data including
means with standard deviations for continuous data, and numbers
and percentages for categorical data. Groups were compared using
chi-square or Mann Whitney U tests as appropriate. Linear regression
was used to identify time trends in the administration or prescribing
of analgesics. Logistic regression was used to determine the association
between predictor variables (age, gender, pain, year) and outcomes in
patients with low back and dental pain. For nonlinear associations be-
tween a continuous predictor and an outcome, groupings of the predic-
tors were created and included as indicator variables. A p value b 0.05
was considered statistically significant.

3. Results

3.1. General characteristics of all patients

Between 2010 and 2015 there were an estimated 806 million ED
visits in the U.S. There were an estimated 15.8 million ED visits for a
dental problem representing 2.0% of all ED visits. There were also an es-
timated 49.0 million patient visits to the ED with a complaint of LBP,
representing 6.1% of all visits. Of these, an estimated 183,920 (0.5% of
LBP visits) also had a dental diagnosis as defined above. These were ex-
cluded from comparative analysis in order to have two independent
samples, leaving an estimated 15.6 million dental and 48.8 million LBP
patients for comparisons.

3.2. Patients with dental pain

For the roughly 16million dental related visits, themean patient age
was 33, 12% were pediatric (b19 years old), 52% were female. Children
(age b 10) were more likely to be male (65%), compared to teens and
adults b65 (47%) and older adults (65+ years of age, 42%) (p =
0.002). Dental patients were more likely to be insured by Medicaid
(34% vs. 28%, p = 0.001) or self-payed (31 vs. 15%, p b 0.001) than all
other ED patients. With regards to time of ED presentation, 59% of den-
tal patients arrived after work hours (4 PM to 8 AM), and 30% presented
on weekends, when presumably there would be no access to dental of-
fices. This distribution of patients by time and day was similar to the
overall distribution for all patients visiting the ED.

Of the dental patients, 80% had a reported pain score and, of these,
74% had a severe level of pain at presentation (7 or higher). Females
were more likely to report severe pain (78% vs. 71%, p = 0.01). Severe
pain by age showed an inverted U shaped pattern with young children
(age b 10 years) least likely to report severe pain, followed by older
adults (N65 years) and teens/adults (21%, 44%, and 79%, respectively, p
b 0.001). In a multivariate model including age and gender, both were
significantly related to severe pain, as was the interaction of the two.
For both males and females severe pain was more likely to occur in
teens/adults but was relatively higher in female children compared to
male children, and was relatively higher in older males than in older fe-
males shown in Table 1.

Of all dental patients, 44% were administered an analgesic while in
the ED including opioids (30%), NSAIDS (14%), acetaminophen (5%),
and/or a local or topical anesthetic (7%). The percentage of dental



Table 2
Multivariate association of pain severity and agewith administration or prescription of an-
algesics and opioids to patients with dental pain.

Factor Any analgesia given Opioid analgesia given

OR 95% CI OR 95% CI

Pain score
b7 1 (ref) – 1 (ref) –
7+ 1.96 1.55–2.48 2.11 1.59–2.79

Factor Any analgesia prescribed Any opioid prescribed

OR 95% CI OR 95% CI

Pain score
b7 1 (ref) – 1 –
7+ 2.31 1.69–3.16 2.50 1.88–3.39

Age
b10 1.13 0.46–2.76 0.73 0.23–2.29
10–64 2.81 1.57–5.04 2.21 1.21–4.01
65+ 1 (ref) – 1 (ref) –
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patients administered an opioid while in the ED was similar across the
6-year study (Fig. 1). There were also no time trends in the use of anal-
gesics or local anesthetics in the ED. Age and genderwere not predictive
of receiving an analgesic or opioid in the ED. Severe pain was positively
associated with receiving an analgesic with 33% of patients with a pain
score of b7 receiving an analgesic compared to 49% of thosewith severe
pain (p b 0.001). Gender, age, and geographic region were not associ-
ated with receiving an opioid analgesic in the ED. Only pain severity in
a logistic regression model was associated with opioid medication
(Table 1). Age, gender, and severe pain were not related to the use of
a local anesthetic in the ED.

Of all ED patients with dental pain, 64%were prescribed an analgesic
prior to discharge from the ED including NSAIDS (21%), opioids (53%),
acetaminophen (5%), and/or a local anesthetic (1%). Gender was not as-
sociated with analgesic medication or opioid analgesic prescriptions.
Age showed an inverted U shape pattern with both analgesic prescrip-
tion and opioid prescription (both p b p.001). Severe pain was associ-
ated with both prescribing any analgesia (72% vs. 48%, p b 0.001) and
opioid prescribing (84% vs. 36%, p b 0.001). In a multivariate model
only severe painwas associatedwith any analgesic andwith opioid pre-
scribed analgesia (Table 2). Age, gender, geographic region, and severe
pain were not related to prescribing a local anesthetic in the ED. The
percentage of dental patients prescribed opioids at discharge decreased
significantly over the study period from 59% to 50% (p = 0.02, Fig. 1).
There were no time trends in prescribing analgesics or anesthetics dur-
ing this time frame (data not shown).

3.3. Patient with low back pain

There were an estimated 49 million patients with complaint of LBP.
Their mean age was 42, 6%were pediatric (b19 years old), 59% were fe-
male. Children (age b 10, 40%) and older adults (65+ years of age, 34%)
were less likely to bemale compared to teens and adults b65 (42%) (p b

0.001). Compared to all other types of ED visits, LBP patients were less
likely to have Medicaid as their expected source of payment (27% vs.
31%, p b 0.001). They were also more likely to be self-payers (21% vs.
17%, p b 0.001). Of all LBP visits, 51% occurred after hours (4 PM to
8 AM), and 26.6% occurred on weekends.
Fig. 1. Time trends of administering and p
A pain score was reported in 83% of the LBP patients, of these, 72%
had a severe level of pain at presentation (7 or higher). Females were
slightlymore likely to report severe pain (73% vs. 71%, p=0.14). Severe
pain for patients with LBP by age showed an inverted U shaped pattern
with young children (age b 10) least likely to report severe pain,
followed by older adults (N65) and teens/adults (40%, 63%, and 74%, re-
spectively, p b 0.001). In amultivariatemodel including age and gender,
only age was significantly related to severe pain. Teens/adults were
more likely to report severe LBP than children or the elderly as shown
in Table 1.

Of all LBP patients, 59% received an analgesic in the ED including opi-
oids (40%), NSAIDS (29%), acetaminophen (4%), muscle relaxants (3%),
and/or an anesthetic (1%). Therewere no time trends in the administra-
tion of analgesics or opioids in the ED over the study period (Fig. 1). Age
and gender were not associated with receiving an analgesic in the ED,
however, age was related to opioid use with children less likely to re-
ceive an opioid than teens/adults and the elderly (22% vs. 39% and
47%, respectively, p b 0.001). Severe pain was positively associated
with receiving an analgesic with 47% of patients with a pain score of
rescribing of opioids by pain location.



Table 4
Comparison of Dental and Low Back Pain Patients.

Dental pain Low back pain P value

Year 0.18
Gender b0.001

Male 48% 41%
Female 52% 59%

Age b0.001
b10 7% 1%
10–64 91% 86%
65+ 3% 13%

Pain 0.07
b7 25% 28%
7+ 75% 72%

Analgesic in ED b0.001
No 56% 41%
Yes 44% 59%

NSAID in ED b0.001
No 86% 71%
Yes 14% 29%

Opioid in ED b0.001
No 70% 60%
Yes 30% 40%

Analgesic prescribed b0.001
No 36% 44%
Yes 64% 56%

NSAID prescribed b0.001
No 89% 74%
Yes 11% 26%

Opioid prescribed b0.001
No 47% 59%
Yes 53% 41%
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b7 receiving an analgesic compared to 66% of those with severe pain (p
b 0.001). Similarly, opioid administration was associated with severe
pain with 27% of less severe pain patients receiving opioids compared
to 47% of those with severe pain. In both the northeast and the south
36% of patients received an opioid in the ED, while 44% and 45% of pa-
tients in the midwest and west, respectively, received opioids (p b

0.001).
Multivariate analysis indicated that only severe pain was related to

receiving an analgesic in the ED. However, children were less likely to
receive opioids than teens/adults, whowere in turn less likely to receive
opioids than elderly patients. Patientswith severe painweremore likely
to receive opioids than those with less severe pain shown in Table 3.

For patients with LBP, 56% of patients were prescribed an analgesic
prior to leaving the ED including NSAIDS (26%), opioids (41%), acet-
aminophen (5%), muscle relaxants (2%), and/or an anesthetic (0.3%).
There was no time trend in prescribing analgesics but there was a slight
downward trend in prescribing opioids, from 46% in 2010 to 39% in
2015 (p=0.09).Malesweremore likely to get an analgesic prescription
(59% vs. 54% for females, p = 0.001) and more likely to get an opioid
prescription (43% vs. 40%, p = 0.0008). Age showed an inverted U
shape pattern with both analgesic prescription and opioid prescription
(both p b 0.001). Severe pain was associated with both prescribing
any analgesia (61% vs. 51%, p b 0.001) and opioid prescribing (46% vs.
33%, p b 0.001). Opioid prescribing was less prevalent in the northeast
(33%) compared to other regions of the country (41%, 43%, 44% in the
Midwest, south, and west, respectively, p = 0.001). In a multivariate
model gender, age, and severe painwere associatedwith both prescrib-
ing analgesics and opioid prescribing (Table 3).

3.4. Comparison of dental and low back pain patients

A comparison between ED patients presenting with dental or low
back pain is presented in Table 4. In multivariate analysis gender was
not associated with receiving any analgesic or receiving an opioid in
the ED (Table 5). Age was related to opioids but not overall analgesia.
Pain severity was associated with receiving any analgesic and receiving
an opioid. Compared to patients with LBP, dental patients were less
likely to receive analgesics or opioids while in the ED.

In multivariate analysis of prescribing patterns, gender was associ-
ated with being prescribed any analgesic at ED discharge but not with
Table 3
Multivariate association of pain severity and agewith administration or prescription of an-
algesics or opioids to patients with low back pain.

Factor Any analgesia given in ED Opioid analgesia given in
ED

OR 95% CI OR 95% CI

Pain score
b7 1 (ref) – 1 (ref) –
7+ 2.18 1.85–2.57 2.44 2.07–2.88

Age
b10 – – 0.31 0.13–0.75
10–64 – – 0.62 0.51–0.75
65+ – – 1 (ref) –

Factor Any analgesia prescribed Opioid analgesia
prescribed

OR 95% CI OR 95% CI

Pain score
b7 1 (ref) – 1 (ref) –
7+ 1.46 1.25–1.70 1.76 1.50–2.07

Age
b10 1.37 0.68–2.76 0.82 0.36–1.84
10–64 2.54 2.04–3.16 1.82 1.46–2.26
65+ 1 (ref) – 1 (ref) –

Gender
Female 0.82 0.70–0.96 – –
Male 1 (ref) – – –
an opioid (Table 6). Age was related to both opioids and overall analge-
sic prescription. Pain severity was associated with prescription of any
analgesic and opioids. Compared to patients with LBP, dental patients
were more likely to have analgesics or opioids prescribed at the time
of ED discharge.

4. Discussion

Our results demonstrate a reduction in the prescription of opioids at
the timeof ED discharge for patientswith dental pain but not LBPduring
the study period. No similar time trends were noted for the administra-
tion of opioids while in the ED for either patients with dental pain or
those with LBP.

This study is based on a nationally representative sample and shows
thatwhen comparing patientswith dental pain to patientswith LBP, pa-
tients with dental pain are less likely to receive analgesics and opioids
while in the ED (44% and 30% compared to 59% and 40% respectively).
However, compared to patients with LBP, patients with dental pain
are more likely to receive a prescription for analgesics and opioids
upon discharge from the ED (64% and 53% compared to 56% and 41%
Table 5
Association of pain severity, age, and pain location with administration of analgesics or
opioids.

Factor Any analgesia given in
ED

Opioid analgesia given in
ED

OR 95% CI OR 95% CI

Pain score
b7 1 (ref) – 1 (ref) –
7+ 2.16 1.88–2.46 2.40 2.10–2.75

Age
b10 – – 0.39 0.20–0.78
10–64 – – 0.64 0.53–0.77
65+ – – 1 (ref) –

Condition
Dental 0.51 0.44–0.59 0.65 0.57–0.74
LBP 1 (ref) – 1 (ref) –



1
1
1
1
1
1
1
1
1
1
1
1
1
1
5

Table 6
Association of pain severity, gender, age, and pain location with prescription of analgesics
or opioids at ED discharge.

Factor Any analgesia prescribed
from ED

Opioid analgesia
prescribed from ED

OR 95% CI OR 95% CI

Pain score
b7 1 (ref) – 1 (ref) –
7+ 1.62 1.41–1.87 1.88 1.63–2.18

Gender
Female 0.85 0.75–0.98 – –
Male 1 (ref) – – –

Age
b10 0.97 0.46–2.04 0.54 0.23–1.26
10–64 2.09 1.72–2.53 1.50 1.24–1.81
65+ 1 (ref) – 1 (ref) –

Condition
Dental 1.32 1.16–1.51 1.65 1.47–1.85
LBP 1 (ref) – 1 (ref) –
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respectively). For both conditions the greatest predictor for receiving
analgesia or opioid medication was reporting severe pain. Of note, the
percentages of patients reporting severe pain among those with dental
pain and LBPwere similar (75% and 72% respectively).While therewere
no regional differences in ED administration and prescription at dis-
charge of opioids for patients with dental pain, use of opioids, both in
the ED and at discharge, in patients with LBP was generally less in the
Northeast region.

There are several possible explanations for the differences in the
rates of administration of analgesics and opioids while still in the ED
and the rates of prescription of the same agents at the time of ED dis-
charge betweenpatientswith dental and lower backpain. For dental pa-
tients, their pain is often due to a preventable, underlying condition that
requires definitive treatment by a dental professional [1,2]. These pa-
tients often do not have routine dental care, with Medicaid and unin-
sured patients over-represented in this population [2]. Due to the lack
of ability to pay for routine checkups and definitive care, these patients
often donot seek care until their pain reaches anunbearable level. These
patients also often present duringweekends and non-working hours for
dentists offices [12]. In our study, we also found that most patients with
dental complaints presented outside of normal business hours. This pre-
sents a unique problem for emergency providers. They often can't treat
the underlying condition because emergency departments often do not
staff dental professionals. Thus, they can only control the pain until the
patient seeks definitive care. It should also be noted that it is likely that
many patients are aware that the EDwill be unable to provide definitive
care, and that they specifically come seeking pain relief [13]. If said pa-
tient reports during hours where a dentist office isn't open the emer-
gency provider may feel inclined to give the patient a prescription that
will be able to last them long enough for them to get an appointment
or otherwise risk the patient coming back to the ED for more pain con-
trol. Conversely for patients with LBP, after any serious underlying etiol-
ogy is ruled out, the underlying cause is often self-limiting [14].
However, the pain often impairs the patient's mobility [14]. Due to the
lack of mobility, emergency providers may be more likely to administer
LBP patients analgesics and opioids while still in the ED in order to con-
trol their pain enough to be able to ambulate and discharge them and
may be less inclined to prescribe analgesics or opioids outside of the
hospital knowing the pain will be self-limiting.

These results support the idea that lack of access to definitive dental
care can have various possible implications [15].Most notably, it can po-
tentially lead to an increase in opioid prescriptions and the risk of unin-
tentional overdoses [16]. This is a particularly relevant topic given the
recent rise in opioid addiction and overdoses throughout the country
[17]. Opioid and heroin overdose has become the leading cause of acci-
dental death [17]. Increased rates of opioid prescription are a risk factor
for addiction and subsequently overdose, and this has prompted the
CDC to release new guidelines regarding opioid prescription in order
to minimize their use [18].

Emergency medicine practitioners should consider providing anal-
gesic approaches that do not involve opioid prescriptions, or minimize
the need for opioids. This may be accomplished by optimizing pain con-
trol while the patient is in the ED to break the cycle of pain, therefore
making it easier for the patient to manage their pain while waiting for
definitive care with NSAIDs and/or acetaminophen and any opioids
that are still necessary can be minimized. This may be accomplished
through the use of opioids, anti-inflammatory medications, local anes-
thetics, or a combination of the former while in the ED.

5. Limitations

Our study has several limitations. Most notable is the retrospective
study design. Thismay have introduced bias due to inadequate or incor-
rect original medical record charting or data entering by the data ab-
stractors. In addition, due to the limited data set, we cannot account
formultiple potential confounding variables, such as prior use of analge-
sics or opioids, presence of contraindications to various medications, or
patient preferences that may have affected choice of analgesia adminis-
tration and prescription. The data in our study is limited to the years
2010–2015. It is possible that patterns of administration and prescrip-
tion of analgesics and opioids in the ED may have changed in more re-
cent years due to public attention and efforts to reduce opioid use
[6,7]. Between 2010 and 2015 additional data was available in the
NHAMCS, specifically the number of listed diagnoses was increased
from 3 to 5 and the number of medications given in the ED and pre-
scribed was increased to 30. Therefore, it is possible that some
underreporting of the number of dental and LBP patients and theirmed-
ications occurred for the earlier years. It is widely appreciated that there
are significant delays before guidelines are translated into changes in
clinical practice.

6. Conclusions

Our study demonstrates that there was a reduction in opioid pre-
scriptions upon ED discharge for patients with dental pain and a similar
trend for those with LBP between 2010 and 2015. It also indicates that
patients with dental pain are more likely to be prescribed opioids at
the time of ED discharge than patients with LBP of similar severity. Na-
tionally, there has been an increase in the number of ED visits for pa-
tients with dental pain, and a high proportion of these patients receive
prescriptions for opioid medications upon discharge. Use of non-
opioid alternatives to manage patients with dental pain and LBP should
be considered.

Appendix 1. Reason for visit codes used to identify study patients
RFV code
 Definition
9050
 Back symptoms

9051
 Back pain, ache, soreness, discomfort

9052
 Back cramps, contractures, spasms

9053
 Limitation of movement, stiffness of back

9054
 Weakness of back

9055
 Swelling of back

9056
 Lump, mass, tumor of back

9100
 Low back symptoms

9101
 Low back pain, ache, soreness, discomfort

9102
 Low back cramps, contractures, spasms

9103
 Limitation of movement, stiffness of lower back

9104
 Weakness of lower back

9105
 Swelling of lower back

9106
 Lump, mass, tumor of lower back

1100
 Sprain and strain of back

5150
 Injury, other and unspecified of back
5
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