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Purpose: Problem drug-related behavior (PDB) among patients on chronic opioid therapy may reflect
an opioid use disorder. This study assessed PDB prevalence and the relationship between PDB and on-
going prescription of opioids at a primary care clinic that implemented a multifaceted opioid manage-
ment program.

Methods: A chart review of patients in a chronic opioid registry assessed prevalence of different
types of PDB over 2 years, and whether opioids were prescribed during the last 3 months of the 2-year
study period among patients with different levels of PDB.

Results: Among 233 registry patients, 84.1% exhibited PDB; 45.5% exhibited >3 types of PDB. At the
end of 2 years, most registry patients were still prescribed opioids, though patients with >3 types of
PDB were less likely than those without PDB to be prescribed opioids (62.3% vs. 78.4%, P � 0.016).

Conclusions: PDB was pervasive in this population of patients on chronic opioid therapy. Those with
the most PDB, and thus with the greatest likelihood of opioid use disorder and its social and medical
consequences, were the least likely to be prescribed opioids by the clinic after 2 years. Given the rising
rates of illicit opioid use in the U.S., it is important that clinics work closely with their patients who
display PDB, systematically assess them for opioid use disorder, and offer evidence-based treatment.
(J Am Board Fam Med 2016;29:718–726.)

Keywords: Ambulatory Care Facilities; Analgesics, Opioid, Opioid-Related Disorders; Prevalence; Primary Health
Care; Registries; Safety-Net Providers; Substance Abuse Detection

From 1990 to 2010, a steady increase in the use of
prescription opioid medications for the treatment
of chronic pain in the United States was accompa-
nied by a parallel increase in the rate of deaths
resulting from prescription opioid overdose which
reached a level rivaling that of deaths from motor
vehicle accidents.1 Professional organizations,2–4

legislative bodies,5 and the Centers for Disease

Control and Prevention6 have sought to reduce
harm from opioid medications by publishing opioid
management guidelines and setting limits related to
the prescribing of opioids.

While death from overdose is the most promi-
nent potential harm of chronic opioid therapy, less
catastrophic concerns that nevertheless cause dis-
tress for patients are the uncomfortable withdrawal
symptoms and increased sensitivity to pain often
associated with this category of medication.7 This
distress can lead patients to crave and use more
medication than prescribed, and some engage in
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maladaptive behaviors to obtain more of the drug.
Such problem drug-related behaviors (PDBs) can
include repeatedly requesting early medication re-
fills, engaging in deception such as untruthfully
reporting medications as lost or stolen, or display-
ing uncontrolled anger when denied a prescrip-
tion.8

Continued prescribing of opioids to patients ex-
hibiting PDB may have undesirable consequences.
For providers and clinic staff repeatedly encounter-
ing PDB, consequences may include inefficiency,
stress, and compassion fatigue.9 Ultimately, the
supply of primary care physicians may be adversely
affected: negative experiences during medical train-
ing with patients exhibiting PDB while receiving
chronic opioid therapy may discourage students10

and residents9 from a career in primary care. For
patients—many of whom may be struggling with an
opioid use disorder—continuation of opioid pre-
scriptions may reinforce their maladaptive behav-
iors. Failure of providers to identify and treat an
opioid use disorder in these patients risks the pa-
tients’ psychosocial deterioration, transition to il-
licit opioid use, medical complications, and death
from overdose.11

Estimates of the prevalence of PDBs among
patients on chronic opioid therapy have varied
widely.12–14 Most previous studies have been per-
formed in pain specialty settings and have at-
tempted to identify only the most severe problems.
There is little information about the range of clini-
cally significant problems encountered in the primary
care setting, where most patients on chronic opioid
therapy receive their prescriptions.

This retrospective cohort study describes the
scope and types of PDB in a primary care clinic that
initiated a prescription opioid management pro-
gram, and the relationship between the level of
PDB and opioid prescribing after 2 years of the
program.

Methods
Setting
This study took place in a primary care safety net
clinic within a family medicine residency, with 30
mostly part-time providers (27 physicians and 3
nurse practitioners) serving 8,000 patients in an
urban region with a population of roughly 140,000.

Prescription Opioid Management Program
In December 2009 the clinic’s management iden-
tified problematic behaviors of patients prescribed
chronic opioid therapy as an area of concern. A
quality improvement project was initiated to im-
prove the care of these patients. Clinic manage-
ment appointed a project workgroup that included
2 physicians (LAG and DS), a nurse practitioner, 2
registered nurses, 3 certified medical assistants, and
a staff assistant. The workgroup developed plans
for a program to increase adherence to opioid man-
agement guidelines.2–4 The program included a
registry of patients prescribed opioids and a set of
opioid-related support services offered by clinic
staff to providers and registry patients. The pro-
gram did not include provider education or rules
constraining the prescribing of opioids; individual
prescribing decisions were left to the providers.

Beginning in December 2009 the workgroup
developed a registry of patients who were routinely
prescribed opioid medications for chronic noncan-
cer pain. Information technology staff used the
electronic medical record to select patients with �3
opioid prescriptions over the previous year. From
that list, primary care providers identified patients
whom they considered to be prescribed opioids for
chronic noncancer pain. The staff assistant added
the International Classification of Diseases, 9th Re-
vision (ICD-9), diagnosis code 338.4 (chronic pain
syndrome) to the active problem list of each patient
in this subset, thereby designating registry status.
The clinic staff and providers added more patients
to the registry over time as they were identified, but
they did not remove the diagnosis code from an
existing patient’s problem list, even if opioids were
no longer prescribed.

The clinic’s support services included phone
calls by clinic staff to patients to schedule visits for
opioid monitoring via (1) semiannual provider vis-
its, (2) random quantitative urine drug testing
(UDT) twice yearly, and (3) annual treatment
agreement updates. Primary care providers re-
tained the privilege of excusing their patients from
this schedule. Additional support services were op-
tional periodic telephone check-ins by medical as-
sistants to monitor pain and function (at an interval
mutually agreeable to the patient, provider, and
medical assistant), and a protocol-driven prescrip-
tion refill program for patients when approved by
their provider. The workgroup chose to apply the
monitoring schedule without risk stratification of
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patients because of their perception of a high risk
for substance use disorders among this patient pop-
ulation. All urine samples were sent to a commer-
cial laboratory that performed quantitative analysis
by mass spectroscopy after initial screening by im-
munoassay (Ameritox, Midland, TX).

After the opioid management program was ini-
tiated, the project workgroup anecdotally observed
a reduction in the prescribing of opioids to patients
with frequent problematic behaviors. To determine
whether this observation was valid, members of the
workgroup collaborated with a larger academic
team in 2012 to design a study that would describe
the PDB of the registry patients and opioid pre-
scribing patterns. The hypothesis was that after 2
years of the program, discontinuation of opioid
prescribing was more common among patients
with more PDB.

Data Development
The study cohort included individuals who were (1)
designated as part of the registry (having a diagno-
sis of ICD-9, code 338.4 on the active problem list),
(2) prescribed opioids by the start of the study
period (at least 1 prescription on or before Decem-
ber 1, 2009), and (3) chronically prescribed opioids
during the study period (prescriptions for at least 6
individual months during the 2-year study period).
Patients in hospice or with a painful cancer, based
on review of medical record notes and problem list
diagnoses, were excluded.

Beginning in 2013, the primary researcher (LAG)
used a standard template to extract deidentified
data for all cohort patients from the electronic
medical record for the study period (December 1,
2009 through November 30, 2011). The extraction
process included review and interpretation of each
patient’s clinic visit notes, telephone encounters,
prescription records, and patient documents (e.g.,
reports from the emergency department and con-
sultants). Extracted data included (1) demographic
information (age at the beginning of the study
period, sex, race [white vs nonwhite]), (2) employ-
ment status at the end of the study period, (3)
insurance status at the end of the study period
(publicly insured [Medicare or Medicaid] vs other
or noninsured), (4) evidence of smoking, depres-
sion, anxiety, or post-traumatic stress disorder at
any time during the study period, (5) information
about opioid medications prescribed by providers
in the clinic (drug name, date, dose, quantity, and

number of refills), (6) UDT results, (7) treatment
agreement dates, (8) clinic visit dates, and (9) the
existence of different types of PDB. A patient’s
baseline duration of prescribed opioid therapy was
calculated as the number of months between the
patient’s first opioid prescription in the electronic
medical record (which was implemented in No-
vember 2005) and the start of the study period
(December 1, 2009).

Opioid formulations containing codeine, fenta-
nyl, hydrocodone, hydromorphone, methadone,
morphine, oxycodone, and oxymorphone were in-
cluded. Tramadol and propoxyphene were ex-
cluded. By convention, prescriptions in this clinic
during the study period were written for 30 days,
with or without refills. The total morphine-equiv-
alent dose (MED) was calculated for all prescrip-
tions for each patient for each month using a stan-
dard conversion chart.4 All prescription refills were
assumed to have been dispensed unless chart notes
indicated otherwise, and refills were attributed to
successive months following the month of the pre-
scription. The patient’s average MED was calcu-
lated as the sum of the MED in each nonzero
month over the study’s 2 years, divided by the total
number of nonzero months.

PDB types were defined to reflect the range of
problematic behaviors reported in other studies of
patients on chronic opioid therapy,12–14 since no
gold standard exists for determining problems with
prescription opioids. A PDB type was designated if
at least 1 occurrence was identified, except for the
“early refill” behavior, which required more than 1
prescription refill at least 5 days early, or more than
2 prescription refills at least 3 days early. The
“missed visit” behavior included either failure to
present for a scheduled appointment or a same-day
cancellation. We assigned patients to 1 of 2 mutu-
ally exclusive groups: any PDB (at least 1 type of
PDB identified) or no PDB. Approximately half of
patients with any PDB exhibited �3 types of PDB,
and we assigned them to a �3 PDB group to create
a subgroup of patients with the highest level of
PDB.

We further assigned patients to 1 of 2 mutu-
ally exclusive groups: those for whom the clinic
was still prescribing opioids after 2 years (defined
as a nonzero MED for at least 1 of the last 3
months of the study period), or those for whom
the clinic was no longer prescribing opioids (de-
fined as zero MED for all 3 of the last 3 months).
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The latter group included patients with many
different reasons for no longer receiving opioid
prescriptions at the clinic (e.g., the provider’s
judgment of decreased benefit or increased risk;
the patient’s decision to discontinue, move,
transfer to another clinic, undergo chemical de-
pendency treatment, or obtain opioids elsewhere;
or death of the patient).

A UDT was classified as inconsistent if (1) a
nonprescribed controlled substance, an illicit sub-
stance, or a metabolite of either was found in any
quantity; (2) an opioid prescribed for daily use
during the previous month was absent, which could
reflect diversion or overuse with a subsequent pe-
riod of abstinence; or (3) an opioid prescribed for
daily use during the previous month was found but
an expected metabolite was absent, which could
occur if the prescribed opioid was consumed
shortly before the test after a prolonged period of
abstinence, interpreted as potentially deceptive be-
havior in advance of an expected UDT. The pres-
ence of tetrahydrocannabinol was interpreted as
inconsistent only if chart notes indicated that mar-
ijuana use was unacceptable to the patient’s pro-
vider.

Analysis
We calculated simple frequencies of the demo-
graphic and clinical characteristics of patients
across the different PDB groups. Demographic
characteristics, clinical characteristics, and opioid-
related process and outcome measures were com-
pared between the no PDB and any PDB groups
using �2 tests and Fisher exact tests. Mean values
for age, opioid dose, and number of visits in 2010
were compared between the no PDB and any PDB
groups using Student t test and one-way analysis of
variance. Overall tests were also performed across
the no PDB, 1 or 2 PDB, and �3 PDB groups. For
characteristics and clinical care measures with sig-
nificant differences in the overall tests, additional
comparisons were made between the no PDB
group and the �3 PDB subgroup. The study re-
ceived exemption determinations from both the
Western Institutional Review Board and the Uni-
versity of Washington Human Subjects Review
Board, based on 45 CFR 46.101(b)(4), deidentifi-
cation of currently existing protected health infor-
mation.

Results
The study included 233 registry patients who had
received opioid prescriptions both by the start of
and during the 2-year study period (Figure 1).
PDBs were identified in 84.1% of patients, and
�3 types of PDB were identified in 45.5%. The
any PDB group was significantly younger than
the no PDB group (Table 1). Most patients were
female, white, without identified employment,
and publicly insured; there were no significant
differences in these characteristics between
groups. The average duration of opioid therapy
in the clinic before the study period was 37.8
months, with no significant difference between
groups. The prevalence of smoking, depression,
and anxiety was significantly higher in the any
PDB group, particularly in the �3 PDB sub-
group, compared with the no PDB group.

The clinic continued to prescribe opioids to
70.4% of the registry patients overall, with
78.4%, 68.9%, and 62.3% in the no PDB group,
the any PDB group, and the �3 PDB subgroup,
respectively; the difference between the no PDB
group and the �3 PDB subgroup was statistically
significant (Table 2). Two patients initiated
treatment for chemical dependence; both were in
the �3 PDB subgroup. Three patients died, 2 of
whom were in the �3 PDB subgroup. Average
opioid dose (MED) was lower in the no PDB
group (41.7) than the any PDB group (133.8; P �

.001) or the �3 PDB subgroup (169.0; P �

.001).
UDT and treatment agreements were more

common in the �3 PDB subgroup and the any
PDB group compared with the no PDB group (for
UDT: 87.7% vs 48.6% [P � .001] and 76.5% vs
48.6% [P � .001], respectively); for treatment
agreements: 89.6% vs 73.0% [P � .014] and 88.3%
vs 73.0% [P � .014], respectively). Patients visited
the clinic frequently; the average number of visits
in 2010 was higher in the �3 PDB subgroup and
the any PDB group compared with the no PDB
group (9.2 vs 4.2 [P � .001] and 8.1 vs 4.2 [P �

.001], respectively).
The most common types of PDB were inconsis-

tent UDT, missed appointments, and early refills
(Figure 2). Each of these 3 behaviors was exhibited
by �40% of registry patients during the 2-year
study period.
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Figure 1. Sample selection from a registry of patients prescribed chronic opioid therapy between December 1,
2009, and November 30, 2011. ICD-9, International Classification of Diseases, 9th Revision; PDB, problem drug-
related behavior.

Patients with ICD-9 338.4
(Chronic Pain Syndrome)

312 Excluded:
Less than 6 prescriptions

during the 2-year
study period

58

Excluded:
Painful cancer or

in hospice
5

Excluded:
First opioidprescription
after December 1, 2009

16

Selected for study
233

No PDB
37

Any PDB
196

1-2 PDB
90

3 PDB
106

Table 1. Demographics and Clinical Characteristics by Presence of Problem Drug-Related Behavior

No PDB Any PDB �3 PDB Total

P Value

Any PDB vs
No PDB

�3 PDB vs
No PDB

Patients 37 (15.9) 196 (84.1) 106 (45.5) 233 (100.0)
Age as of December 1, 2009 (years),

mean (SD)
56.4 (15.7) 47.1 (12.3) 45.1 (11.6) 48.6 (13.3) <.001 <.001

Female sex 24 (64.9) 147 (75.0) 81 (76.4) 171 (73.4) .201 —
White 36 (97.3) 183 (93.4) 101 (95.3) 219 (94.0) .698* —
Not employed (or unknown) 24 (64.9) 140 (71.4) 79 (74.5) 164 (70.4) .533 —
Public insurance (Medicare/Medicaid) 18 (48.6) 115 (58.7) 62 (58.5) 133 (57.1) .258 —
Duration of opioid prescription (months)

as of December 1, 2009, mean (SD)
38.4 (15.4) 37.7 (15.6) 38.0 (16.4) 37.8 (15.5) .793 —

Smoker 11 (29.7) 100 (51.0) 62 (58.5) 111 (47.6) .017 .003
Depression 18 (48.6) 143 (73.0) 84 (79.2) 161 (69.1) .003 <.001
Anxiety 9 (24.3) 105 (53.6) 64 (60.4) 114 (48.9) .001 <.001
PTSD 2 (5.4) 24 (12.2) 16 (15.1) 26 (11.2) .390* —

Data are n (%) unless otherwise indicated. Statistically significant P values are shown in boldface.
*Calculated using the Fisher exact test.
PDB, problem drug-related behavior; PTSD, post-traumatic stress disorder; SD, standard deviation.
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Discussion
PDB was pervasive among patients prescribed
chronic opioid therapy at this safety net clinic. The
84.1% prevalence of PDB was high relative to the
prevalence of problem behaviors and addiction
found in other studies (0% to 81%).12–14 One im-
portant reason may be this clinic’s patient popula-
tion: the high proportion receiving public assis-
tance and without employment could be associated
with a higher-than-average risk of an opioid use
disorder.15 Opioid use disorder is common among
medical users of opioids,11 and many patients dis-

playing problematic behavior may meet criteria for
it. Another important reason was the study’s meth-
odology. The use of objective criteria (quantitative
UDT results and chart notes) may have uncovered
more PDB than the subjective criteria (e.g., inter-
views with providers or patients) often used in
other studies.12–14 In addition, the combination of
UDT results and chart notes used in this analysis
may have produced a higher PDB detection rate
than either one alone.16 Manual review of chart
notes, sensitive criteria (e.g., a single missed visit or
dose violation, absence of the prescribed drug from

Table 2. Opioid-Related Clinical Care by Presence of Problem Drug-Related Behavior

No PDB Any PDB �3 PDB Total

P Value

Any PDB vs
No PDB

�3 PDB vs
No PDB

Patients 37 (15.9) 196 (84.1) 106 (45.5) 233 (100.0)
Disposition .051 .016

Clinic still prescribing opioids 29 (78.4) 135 (68.9) 66 (62.3) 164 (70.4)
Clinic no longer prescribing opioids* 8 (21.6) 61 (31.1) 40 (37.7) 69 (29.6)

MED, mean (SD) 41.7 (55.4) 133.8 (273.2) 169.0 (319.7) 119.2 (253.7) <.001 <.001
Treatment agreement 27 (73.0) 173 (88.3) 95 (89.6) 200 (85.8) .014 .014
Had UDT 18 (48.6) 150 (76.5) 93 (87.7) 168 (72.1) <.001 <.001
Visits in 2010, mean (SD) 4.2 (3.0) 8.1 (6.2) 9.2 (6.6) 7.5 (6.0) <.001 <.001

Data are n (%) unless otherwise indicated. Statistically significant P values are shown in boldface.
*Includes 2 patients who entered chemical dependency treatment and 3 who died.
MED, morphine-equivalent dose; PDB, problem drug-related behavior; SD, standard deviation; UDT, urine drug testing.

Figure 2. Rates of different types of problem drug-related behavior (PDB) between December 1, 2009, and
November 30, 2011, among registry patients. *Prevalence of inconsistent urine drug test (UDT) is calculated as the
fraction of patients who had at least 1 UDT. ED, emergency department.
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the urine), and a long study period allowed us to
identify problematic behaviors that may have es-
caped the notice of the patients’ own providers.

Demographic and clinical characteristics dif-
fered between the groups with and without PDB.
Higher rates of smoking and mental illness and
higher health care utilization (reflected by more
frequent clinic visits) were found among patients
with PDB, particularly in the subgroup with the
most PDB. These characteristics would be ex-
pected among patients who are more severely af-
fected along the broad spectrum of addictive be-
haviors described by Ballantyne and Stannard17 in
patients prescribed opioids for chronic pain.

Patients with multiple types of PDB were less
likely than those without PDB to continue receiv-
ing opioid prescriptions from the clinic at the end
of the study period, despite their similar duration of
opioid therapy in the clinic before the study period.
The clinic’s introduction of a population manage-
ment approach to opioid prescribing may have in-
creased provider awareness and recognition of
PDB. For example, because the clinic began to
conduct UDTs more frequently, the providers be-
came more likely to identify inconsistent UDTs. In
contrast to only 8% of patients undergoing UDT
in a study of 8 primary care clinics over 4 years,18

this clinic achieved an overall 72.1% rate of UDT
over 2 years. After a similar multifaceted opioid risk
reduction initiative, an integrated health system
increased its rate of UDT from 7% to 50% after 1
year.19 Another possible reason for reduced pre-
scribing to patients with more PDB is that more of
these patients chose to obtain opioids elsewhere
after close monitoring was begun.

At the end of the 2-year study period, the ma-
jority of registry patients, including the majority of
those with multiple types of PDB, were still being
prescribed opioids. Chronic prescription of opioids
to patients with PDB is widespread in primary
care.20 Patients and providers both consider pain to
be the primary issue for these patients.7 Providers
may continue prescribing opioids for pain even
when they recognize PDB and acknowledge a co-
morbid opioid use disorder.

Patients who are no longer prescribed opioids
may seek prescription opioids elsewhere. They may
find another clinic, obtain prescription opioids il-
licitly, or turn to heroin.11,21 For patients with pain
and a recognized comorbid opioid use disorder,
providers are therefore in the predicament of risk-

ing harm by either continuing or discontinuing
prescriptions. Continuing prescriptions reinforces
maladaptive behaviors and risks the adverse conse-
quences of uncontrolled opioid use. Discontinuing
prescriptions risks poorly controlled pain, a loss of
continuity of care and the adverse consequences of
illicit drug use. In either case, the risks include
death from overdose.

Providers have had little guidance on how to
help these patients beyond referring them else-
where for chemical dependency treatment when
PDB is extreme. The Philadelphia Veterans Ad-
ministration created an effective population man-
agement program within the clinic for patients with
problematic behaviors; they offered provider and
patient education, a dedicated team of specialists (a
nurse practitioner and a clinical pharmacist), more
frequent patient visits, and biweekly review of cases
by a multidisciplinary pain team including an ad-
diction psychiatrist and physiatrist.22 A comple-
mentary approach is endorsed by the Centers for
Disease Control and Prevention: “clinicians should
offer or arrange evidence-based treatment (usually
medication-assisted treatment with buprenorphine
or methadone in combination with behavioral ther-
apies) for patients with opioid use disorder.”6

There is ample evidence that medication-assisted
treatment is the most effective way to retain these
patients in treatment and improve social function.23

Recent evidence suggests it reduces the risk of
overdose death,24 and buprenorphine may reduce
pain severity.25,26 Unfortunately, referral is an in-
adequate plan for many. Patients often shun meth-
adone clinics because of stigma27 and inconve-
nience (particularly outside urban areas),28 and the
need for buprenorphine prescribers far outstrips
the supply.29

This report adds a new dimension to the sparse
literature on primary care clinics using population-
based opioid safety initiatives.19,22,30,31 Clinics im-
plementing safety initiatives should consider ensur-
ing access to evidence-based treatment for patients
with an opioid use disorder in order to protect
those patients from foreseeable harms when opioid
prescriptions are discontinued.11 To this end, they
can encourage and arrange for their physicians to
become trained and certified to prescribe bu-
prenorphine to their patients with an opioid use
disorder.32

This study has several limitations. The PDB
designations reflect the interpretation of a single
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reviewer. The generalizability of the study is lim-
ited by its conduct in a single clinic. The clinic’s
quality improvement project may have altered the
prevalence of PDB, though we could not evaluate
this with our data. The failure of some patients to
undergo UDT suggests our PDB prevalence esti-
mate may be low. Additional risk mitigation strat-
egies such as pill counting or the use of the state
Prescription Monitoring Program (which was not
available at the time of the project) might have
further increased detection of PDB. Some patients
with multiple opioid prescriptions during the study
period were not tracked in the registry since they
were not considered by their providers to be
chronic opioid users; these individuals may have
differed from registry patients in important ways.
Finally, the study was not able to examine the
longer-term outcome of patients whose opioids
were no longer prescribed by the clinic; this is an
important topic for further research.

Conclusion
This study identified a high rate of PDB among
patients receiving chronic opioid therapy in a safety
net primary care practice. Patients with the greatest
likelihood of an opioid use disorder were least
likely to continue receiving opioid prescriptions
from the clinic. With increasing awareness of the
rising risks of opioid addiction and overdose death,
medical clinics and their providers may be seeking
methods to reduce opioid prescribing. Population
management strategies and guideline-based moni-
toring may be helpful for clinics to identify patients
who have an opioid use disorder. To reduce the
morbidity and mortality of this chronic disease,
however, reduced opioid prescribing must be ac-
companied by increased access to evidence-based
treatment for patients at risk.
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