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Introduction: Reports examining opioid prescribing for dental conditions are limited and
do not examine patient-level factors. This study examines the association of patient age, sex,
race, ethnicity, Medicaid coverage, and the need for an interpreter in addition to procedure
type and dental provider type with receipt of an opioid prescription in dental care settings
within a large health system.

Materials and Methods: This study was conducted utilizing data from the electronic
health record of HealthPartners, a large dental practice embedded within a health care
system. The analytic sample consisted of all 169,173 encounters from 90,487 patients
undergoing a dental procedure in the baseline period (9/1/2018 to 8/30/2019), prior to
implementing a clinical trial to de-implement opioids in dentistry.

Results: Opioids were prescribed at 1.9% of all 169,173 encounters and rates varied by patient
factors, procedure category, and provider type. Opioid prescriptions were most likely for extraction
encounters (25.9%). In a multivariable analysis of 8760 extraction encounters, all patient age
groups were more likely than those age 66+ to receive an opioid prescription, particularly those age
18-25 (OR=6.94). Patients having a complex rather than simple extraction were more likely to
receive an opioid prescription (OR=6.31) and those seen by an oral surgeon rather than a general
dentist (OR=9.11) were more likely to receive an opioid prescription. Among 108,748 encounters
with a diagnostic procedure, opioid prescribing was more likely among male than female patients
(OR=1.20), Black patients relative to White (OR=1.69), patients with Medicaid coverage
(OR=1.86), and patients seeing an oral surgeon rather than a general dentist (OR=27.81).
Conclusion: Opioid prescribing rates vary considerably depending on procedure type.
Patterns of associations between patient factors and opioid prescribing also vary considerably
across procedure type. To understand which patient groups are more at risk of being
prescribed opioids, it is essential to consider the procedures they are receiving.

Keywords: dentistry, oral surgical procedures, analgesics, opioid, prescribing, practice
patterns

Background

The United States is in the midst of an epidemic of prescription drug overdose deaths,
with deaths associated with prescription pain relievers of particular concern.! Drug
overdose has become a leading cause of accidental death in the United States.*”
Opioids are currently the most commonly prescribed class of medications in the
United States.* Between 2000 and 2015, the rate of deaths from drug overdoses
increased 137%, including a 200% increase in the rate of overdose-related deaths
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involving opioids (opioid pain relievers and heroin).’
Inappropriate opioid prescribing, heroin use, and increased
illicitly manufactured fentanyl use have contributed to this
opioid epidemic,® and the Centers for Disease Control and
Prevention has strongly recommended fundamental changes
in prescribing practices to address this public health
emergency.’

Opioids have been among the most frequently pre-
scribed drugs by dentists.® In 2009, dentists wrote for
8.0% (6.4 million prescriptions) of the opioid prescriptions
in the United States, and for patients aged 10 to 19 years,
dentists were the main prescribers (30.8%, 0.7 million
prescriptions).” While the overall rate of dentist-prescribed
opioids has decreased across all age groups,'® from 2010
to 2015, the number of dentist-prescribed opioids for
11-18 year olds increased.'’ Estimated 5 million people
undergo third-molar extractions in the United States
annually.'> Many patients younger than 25 years are intro-
duced to prescription opioids for the first time after having
third-molar surgeries."? Use of these prescriptions for this
age group appears to be associated with an increased risk
of subsequent opioid use and abuse.'* Opioid prescribing
by dental professionals increased from 1996 to 2013 after
adjusting for personal characteristics and type of dental
procedure.'® There is a need to recognize the contribution
of dental prescriptions to the opioid epidemic when
opioids are prescribed to at-risk patients.'®

Friedman et al examined differential exposure to opioids
via health care systems to investigate racial differences in the
patterning of the opioid epidemic. They found that overdoses
tend to mirror prescription rates generated by the health care
systems.'” Differences also exist by provider type. A study
examining North Carolina Medicaid claims data found that
race-based differences in beneficiaries’ dispensed opioid pre-
scriptions for chronic non-cancer pain were more prominent
in certain specialties.'® A study examining opioid prescribing
during emergency department visits found that Blacks were
less likely to receive an opioid prescription for back pain and
abdominal pain, but not for toothache compared to Whites."”

Research investigating the prescribing patterns of den-
tists is sparse.”’ The NIH HEAL Initiative is funding
research to develop better pain treatments that reduce
reliance on opioids for various pain conditions and
procedures.”’ Most of the publications utilize claims and
administrative data that do not include patient character-
istics, which would help us better understand who might
be impacted and who is at greater risk for developing an
opioid use disorder. The primary objective of this study

was to identify specific factors (patient age, sex, race,
ethnicity, Medicaid coverage, need for an interpreter, pro-
cedure type and dental provider type) associated with
patient receipt of an opioid prescription in dental care
settings within a large health system.

Methods

The current study was supported by a Helping to End
Addiction Long-Term (HEAL) Initiative’® supplement to
the National Institute of Dental and Craniofacial Research
(NIDCR) supporting clinical trial testing approaches to de-
implement opioids related to dental extractions. The pre-
sent study draws upon clinical data from services delivered
prior to launching the parent trial’s intervention.

Description of Parent Trial

The parent study is a prospective, 3-arm, cluster rando-
mized trial in which dentists were randomized in a 1:1:1
allocation ratio to either standard practice (SP), clinical
decision support or clinical decision support plus patient
education. Opioid prescribing measured at the encounter-
level served as the primary outcome. A complete descrip-
tion of the study protocol has been published elsewhere.*

Setting and Data

The study is being conducted at HealthPartners, the largest
consumer-governed nonprofit health care organization in
the US. HealthPartners mission is centered on providing
care, coverage, research, and education to improve health
and well-being in partnership with its members, patients
and community. The organization includes a multispecialty
medical and dental group practice that included 75 dentists
and 24 dental clinics in Minnesota at the time when this
dataset was pulled. For the past 18 years, the medical and
dental clinics have fully implemented electronic health
records (EHRs) with integrated diagnosis codes. The
HealthPartners Institute utilizes these systems to conduct
research. All data for the present study were extracted
from the HealthPartners EHR.

Analytic Sample

The analytic sample consisted of all 169,173 encounters from
90,487 patients undergoing a dental procedure in the baseline
period (9/1/2018 to 8/30/2019), prior to implementing the
clinical trial interventions (Figure 1). This includes data from
22 HealthPartners dental clinics and 65 dental providers.
This total excludes encounters having orthodontic procedure
codes [D8000-D8999] and encounters exclusively having an
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172,482 encounters
(9/1/18 — 8/30/19)
90,602 unique patients
65 providers
22 clinics

3309 encounters with orthodontic procedures
or exclusively adjunctive procedures without a
palliative indicator

169,173 encounters
(9/1/18 — 8/30/19)
90,487 unique patients
65 providers
22 clinics

139,304 encounters with
one procedure category

109,318 Diagnostic
595 Preventive
21,807 Restorative
360 Endodontic
1,475 Periodontal
1,708 Prosthetic removable
722 Prosthetic fixed
145 Oral surgery, non-extraction
3,054 Extraction
120 Adjunctive (palliative only)

29,869 encounters with
2+ procedure categories

19,997 Diagnostic
6,922 Preventive
14,909 Restorative

2,855 Endodontic

236 Periodontal
1,334 Prosthetic removable
230 Prosthetic fixed
385 Oral surgery, non-extraction
6,689 Extraction
10,441 Adjunctive (palliative & other)

Figure | Analytic sample and distribution of patient encounter in procedure categories.

adjunctive non-palliative procedure code. These procedure
codes were excluded because pain is not an anticipated
sequela of these procedures.

The study summarized the likelihood of an opioid pre-
scription within 7 days of the encounter by patient, provider
type, and procedure-type factors. The 7-day window was
chosen because pain is most significant in the week following
the procedure. Analgesic prescribing occurs the day of the
procedure, but the patient could contact the provider if the pain
management is not adequate resulting in an additional pre-
scription. Opioid prescribing was computed for all encounters,
and within encounters based on specific procedure code cate-
gories (diagnostic [D0100-D0999], preventive [D1000-
D1999], restorative [D2000-D2999], endodontic [D3000-
D3999], periodontal [D4000-D4999], prosthetic removable
[D5000-D5999], prosthetic fixed [D6000-D6999], oral sur-
gery non-extraction [D7000-D7999], extraction [D7111,
D7140, D7210, D7220, D7230, D7240, D7241, D7250], and
adjunctive palliative procedures [D9000-D9999]).

To examine variation in opioid prescribing by patient
attributes and provider type, the percentage of encounters
with an opioid prescription was summarized descriptively
in terms of counts and percentages across patient charac-
teristics, including age group, sex, race (White, Black,
Asian, other [including multiracial, American Indian/
Alaskan Native Hawaiian or other Pacific Islander],
unknown), Hispanic ethnicity, insurance (Medicaid vs
other payment), need for an interpreter, and extraction
complexity (complex, simple). Likewise, encounter-level
opioid prescribing was examined by provider type (general
dentist, endodontist, oral surgeon, pediatric dentist, period-
ontist, or prosthodontist). These analyses were then
repeated within encounters having an extraction procedure
in order to summarize opioid prescribing for simple vs
complex extractions, and within encounters that have pros-
thetic fixed procedures in order to summarize opioid pre-
scribing for implant

procedures vs non-implant

procedures.
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Adjusted associations of opioid prescribing within 7
days of encounter, with patient factors and provider type,
were examined in logistic regression analysis predicting
opioid prescribing. Independent variables included patient
age group, patient gender, patient race, Hispanic ethnicity,
need for an interpreter, Medicaid vs other payment, extrac-
tion complexity (for the analysis of extraction procedures
only), and provider type (general dentist, oral surgeon,
other specialist). A generalized estimating equations
(GEE) approach with an exchangeable correlation struc-
ture for repeated responses was used to account for multi-
ple encounters from the same patient. These analyses were
conducted separately for encounters with diagnostic pro-
cedures and extraction procedures. This analysis was not
conducted within other procedure categories due to the
small number of opioid prescribing events relative to
degrees of freedom in the model, and was not conducted
for the pooled sample of all procedure categories due to
substantial variation across procedure types in opioid pre-
scribing levels. Analyses were conducted with SAS v9.4
(SAS Institute, Cary NC). Statistical tests and confidence
intervals used alpha=0.05.

Results

The 169,173 encounters in the analytic sample consisted
of 139,304 (82%) with procedures in a single category,
and 29,869 (28%) with procedures in two or more cate-
gories (Figure 1). Encounters with diagnostic or restorative
procedures made up 94% of all single-procedure category
encounters.

Patient Characteristics

Over half (57%) of patients were female, 22% were under
age 18, 32% were age 1845, and 46% were over age 45
(Table 1). Non-white patients made up 25% of the sample,
and 5% were of Hispanic ethnicity. One-third (33%) of
patients had Medicaid coverage and 5% needed an interpreter
at the encounter. A review of high-level patterns (frequencies
and percentages) in patient attributes across procedure cate-
gories suggests the age group distribution of patients varied
by the type of procedure conducted at the encounter. Patients
with preventive procedures were younger than the overall
sample, while patients with endodontic, periodontal, prosthe-
tic removable, prosthetic fixed, and adjunctive palliative
procedures were older. The racial and ethnic composition
of patients across procedure types were similar except for
patients with preventive procedures — of whom 37% were
white and 10% Hispanic, and prosthetic fixed procedures — of

whom 80% were white and 2% Hispanic. Patients with
preventive, prosthetic removable, extraction and adjunctive
palliative procedures were more likely than the overall sam-
ple to have Medicaid coverage, while patients with period-
ontal and prosthetic fixed procedures were less likely to have
Medicaid coverage. The need for an interpreter was highest
among patients with prosthetic removable procedures and
lowest for patients with prosthetic fixed procedures.

Provider Characteristics

Among the 65 providers linked to encounters, 49% were
women, median age was 42, and there were 50 general
dentists, 4 oral surgeons, 4 pediatric dentists, 3 prostho-
dontists, 2 endodontists and 2 periodontists. General den-
tists provided care at 88% of encounters in the overall
sample. Care at the remaining 12% of encounters was
linked to five specialist provider types. Provider types
varied considerably by the type of procedures conducted
at the encounter. General dentists provided care at more
than 87% of encounters for diagnostic, restorative, and
prosthetic removable procedures. Compared to care in
the overall sample, oral surgeons provided care more
often at prosthetic fixed (26%), oral surgery non-extraction
(58%), and extraction procedures (32%). Predictably,
pediatric dentists provided most of the care (52%) at
encounters with preventive procedures, endodontists pro-
vided care at 44% of encounters with endodontic proce-
dures, periodontists provided care at 95% of periodontal
procedures, and prosthodontists were more likely to be
involved in encounters with prosthetic removable (12%)
and fixed procedures (17%) than in the overall sample
(1%). Provider types involved in simple vs complex
extractions and involved in implant vs non-implant pros-
thetic fixed procedures are presented in Supplemental
Table 1.

Opioid Prescribing Patterns

Overall, 3229 encounters (1.9%) received an opioid pre-
scription within 7 days, with rates varying considerably by
procedure type (Table 2). Opioid prescribing at encounters
with a diagnostic and/or extraction procedure accounted
for 94% of all encounters at which an opioid was pre-
scribed. The percentage of encounters with an opioid pre-
scribed was highest in encounters involving extraction
procedures (26.0%), oral surgery non-extraction (25.1%),
and prosthetic fixed (9.2%) procedures, and the lowest in
preventive (0.03%), restorative (0.3%), prosthetic remova-
ble (0.6%) and diagnostic (0.8%) encounters.
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Among all encounters, opioid prescribing did not vary
by patient gender, but varied by other patient factors and
was directionally highest among patients aged 18-25
(6.8%) compared to younger and older age groups.
Opioid prescribing was directionally more likely for
patients who were non-white (Black, Asian, Other,
Unknown) (2.2% vs 1.7% for White), Hispanic (2.5% vs
1.9% for non-Hispanic), with Medicaid coverage (2.7% vs
1.5% for patients without Medicaid coverage), and who
did not need an interpreter (1.9% vs 1.5 for patients who
needed an interpreter). Many of these directional patterns
in the pooled sample were not consistent across encounters
having different procedure codes. For instance, among
encounters with an oral surgery non-extraction procedure,
30.9% of male patients received an opioid prescription
compared with 21.1% of female patients.

Opioids were prescribed at 40.1% of encounters involving
oral surgeons. Other providers prescribed opioid analgesics at

less than 1% of all encounters. Opioids were prescribed by
general dentists at 9.9% of encounters with an oral surgery
non-extraction procedure, and 7.9% of encounters with an
extraction procedure. Opioids were prescribed by periodon-
tists at 16.7% of encounters with an implant (see Supplemental
Table 2). Supplemental Table 2 illustrates opioid prescribing

for complex vs simple extractions overall and across patient
subgroups. All opioid prescribing for encounters with prosthe-
tic fixed procedures involved implants.

Multivariable Analysis Examining

Associations with Opioid Prescribing

In the adjusted analysis of encounters with a diagnostic
procedure (Table 3), patients in age groups 2645
(OR=1.87) and 46-65 (OR=1.71) were more likely than
patients age 66 and higher to receive an opioid prescription,
while patients age 12—17 were less likely (OR=0.20) to
receive an opioid prescription. Patients under age 12 were

Table 3 Adjusted Associations of Opioid Prescribing Within 7 Days of the Index Encounter with Patient Attributes and Provider Type,

Within Encounters Having Diagnostic and Extraction Procedures

N=108,748

Encounters with a Diagnostic Procedure

Encounters with an Extraction Procedure
N=8760

Age (REF 66+)

12-17 0.20* (0.12-0.33) 4.05% (3.17-5.18)
18-25 0.94 (0.69-1.28) 6.94* (5.47-8.82)
2645 1.87% (1.50-2.33) 3.30% (2.61-4.16)
46-65 1.71% (1.37-2.13) 2.12% (1.68-2.69)
Male (REF=female) 1.20% (1.05-1.38) 1.13 (0.99-1.28)
Race (REF=White)
Asian 0.74 (0.54-1.02) 1.12 (0.89-1.41)
Black 1.69% (1.40-2.03) 1.03 (0.85-1.24)
Other T 1.19 (0.82-1.74) 0.94 (0.68-1.32)
Unknown 1.05 (0.83-1.33) 0.99 (0.81-1.22)
Hispanic (REF=not Hispanic or 1.15 (0.80-1.68) 1.24 (0.90-1.71)
unknown)
Needs interpreter (REF=no) 0.83 (0.57-1.21) 0.76 (0.55-1.05)
Medicaid (REF=no) 1.86% (1.60-2.17) 0.96 (0.83-1.10)

Complex extraction (REF=no)

6.31% (5.42-7.35)

Provider type (REF=General
Dentist)

Oral surgeon

Other Tt

27.81% (23.81-32.40)
0.40% (0.17-0.90)

9.11% (7.91-1051)
142 (0.61-3.34)

Notes: *p<0.05; tOther includes Native American, Pacific Islander, multiple races, or other; T Other includes periodontist, prosthodontist, pediatric dentist, endodontist.
Cells contain odds ratios from GEE models containing all variables shown. Patients age | | and under (n=24,240 of all encounters) are removed from all analyses due to rare
opioid prescribing (N=7) which created convergence problems in the GEE analysis. Separate model results are not shown for other procedure code categories due to small
counts of opioid prescriptions relative to number of degrees of freedom for fixed effects in the model.
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removed from the analysis due to convergence problems
caused by rare opioid prescribing (n=7 encounters with an
opioid prescription) in this group. Opioid prescribing was
more likely among male than female patients (OR=1.20),
Black patients relative to White (OR=1.69), and patients
with Medicaid coverage (OR=1.86). Compared to patients
seeing general dentists, patients with encounters linked to
other providers types (endodontist, pediatric dentist, period-
ontist, prosthodontist) were less likely to receive an opioid
prescription (OR=0.40), while patients with encounters
linked to oral surgeons were more likely to receive an opioid
prescription (OR=27.81). In the adjusted analysis of encoun-
ters with an extraction procedure, all patient age groups were
more likely than those age 66+ to receive an opioid prescrip-
tion, particularly those age 18-25 (OR=6.94). Patients hav-
ing a complex rather than simple extraction were more likely
to receive an opioid prescription (OR=6.31) and those seen
by an oral surgeon rather than a general dentist (OR=9.11)

were more likely to receive an opioid prescription.

Discussion
Key Results

This study examined patterns of opioid prescribing for
dental procedures in a large health system, characterizing
differences based on patient factors, provider type, and
procedure type.

The patient sample for this analysis was diverse, with
25% being non-white and 33% being of lower socioeco-
nomic status as defined by qualifying for Medicaid cover-
age. Opioids were prescribed at 1.9% of encounters, yet
prescribing rates varied considerably by procedure type
and by patient factors across procedure type. To under-
stand which patient groups are more at risk of being
prescribed opioids, it is essential to take into account the
particular procedures they are receiving.

In diagnostic and extraction encounters, patient age
group and provider type were associated with receiving
an opioid prescription, with opioid prescriptions more
likely among encounters with oral surgeons than general
dentists. The pattern of association with age groups was
not consistent across diagnostic and extraction encounters.
Among diagnostic encounters, opioid prescribing was
more likely among male, Black, and Medicaid-covered
patients. These patient-level factors were not significantly
extraction

associated with opioid prescribing in

encounters.

Among extraction encounters, compared to patients
over age 65, patients in the 12—-17 age group were 4
times more likely to receive an opioid, while patients in
the 18-25 age group were nearly 7 times more likely to
receive an opioid. The most common procedure for this
age group is the removal of third molars. This pattern is
concerning because this age group is at greater risk of
developing an opioid use disorder.***

Individuals covered by Medicaid made up a small
percentage of encounters receiving fixed prosthetic and
periodontal procedures (Table 1). Benefits of these ser-
vices are limited under Medicaid, while extractions and
removable prosthetics are more often covered by these
programs.

Comparing Our Results to Other Data
Previous research examining Medicaid claims data found
that Whites and Blacks were approximately twice as likely
to receive opioids as were Hispanics. Our data showed that
Blacks but not Whites were more likely to receive an
opioid prescription among extraction, but not diagnostic,
encounters. Despite Hispanics being directionally more
likely to receive an opioid in descriptive analyses, there
were no significant differences in opioid prescribing on the
basis of Hispanic ethnicity in either diagnostic or extrac-
tion procedure types. In addition, prior research has shown
that patients receiving oral health care in an emergency
department were more than 7 times more likely to receive
an opioid prescription than were patients treated in a
dental office.”® Although that population is different from
ours, their results align with ours showing that African
Americans were more likely to receive an opioid. In con-
trast to this study, which found that females were more
likely to receive an opioid, our results showed that opioid
prescriptions were more common in male patients for
encounters with diagnostic procedures. They were also
only able to examine dental diagnoses, but not dental
procedures, creating a limitation in comparing our results
in this study.

A robust, evidence-based guideline for managing pain
after dental procedures does not currently exist. The
that
“Dentists should consider nonsteroidal anti-inflammatory

American Dental Association guidance states
analgesics as the first-line therapy for acute pain manage-
ment and should recognize multimodal pain strategies for
management for acute postoperative pain as a means for
sparing the need for opioid analgesics.”?’ The CDC also

provides guidance that applies broadly to clinicians:
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“Clinicians should prescribe the lowest effective dose of
immediate-release opioids and should prescribe no greater
quantity than needed for the expected duration of pain
severe enough to require opioids. Three days or less will
often be sufficient; more than seven days will rarely be

needed.”?®

Limitations

This study has a number of limitations. Although a
strength of the study is the large sample of dental encoun-
ters in a health system spanning multiple sites and provi-
ders, we were limited by the information available in the
EHR, which may not capture all relevant explanatory
variables or capture them completely. These include
other potential explanatory patient factors, such as disease
severity, and pain level prior to the procedure and limited
knowledge of the risks with opioids. Hispanic ethnicity
was missing for 30% of encounters and race information
was missing for 15% of encounters. Additional provider
factors of interest include prescribing behavior, perceived
benefits and harm from an opioid, the types of procedures
performed and insurance coverage. In addition, another
potential limitation is that we analyzed encounters rather
than patients, although the non-independence from repeat
encounters with the same patient was accounted for in the
multivariable adjusted analysis. In addition, multiple pro-
cedure categories within an encounter would result in an
opioid being associated with more than one procedure,
leading to less precision in determining which procedure
types may be driving opioid prescriptions.

The number of providers in each specialty was small,
increasing the risk that the reported prescribing practices
were influenced by individual variation rather than speci-
alty association. While segregation of procedure categories
gives some insight into the indications for opioid prescrip-
tions, the extent to which prescribing practices were deter-
mined by procedures performed at the encounter versus
the type of provider could not be determined by this study.

Future Directions

These results suggest further opportunities to reduce
opioid prescribing related to oral surgery procedures.
Given the known risks associated with opioid prescribing
in younger patients®® and the evidence supporting the use
of non-opioid postoperative pain management for third
molar extractions,***! further efforts to reduce the reliance

on opioids for post-extraction pain are warranted.

A growing body of evidence shows that opioids are not
needed for routine oral health care.*?

Conclusions

Considering the large number of dental encounters that
occurred in this time period, opioids were infrequently
(1.9%) prescribed. However, opioid prescribing rates
were still high (9-26%) for more invasive procedures
(prosthetic fixed, oral surgery non-extraction procedures,
extractions). Evidence supports the use of non-opioid com-
binations as they have similar efficacy to opioid combina-
tions. In addition, younger individuals are at greater risk of
developing an opioid use disorder if introduced to an
opioid by age 25. Current opioid prescribing by dentists
is low, but the profession still has opportunities to further
reduce opioid prescribing.
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