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Abstract
Objective—No evidence-based methods exist to identify prescription drug use disorder (PDUD)
in primary care (PC) patients prescribed controlled substances. Aberrant drug-related behaviors
(ADRBs) are suggested as a proxy. Our objective was to determine whether ADRBs documented
in electronic medical records (EMRs) of patients prescribed opioids and benzodiazepines could
serve as a proxy for identifying PDUD.

Design—A cross-sectional study of PC patients at an urban, academic medical center.

Subjects—264 English-speaking patients (ages 18–60) with chronic pain (≥3 months), receiving
≥1 opioid analgesic or benzodiazepine prescription in the past year, were recruited during
outpatient PC visits.

Outcome Measures—Composite International Diagnostic Interview defined DSM-IV
diagnoses of past-year PDUD and no disorder. EMRs were reviewed for 15 pre-specified ADRBs
(e.g. early refill, stolen medications) in the year before and after study entry. Fisher’s exact test
compared frequencies of each ADRB between participants with and without PDUD.
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Results—61 participants (23%) met DSM-IV PDUD criteria and 203 (77%) had no disorder;
85% had one or more ADRB documented. Few differences in frequencies of individual behaviors
were noted between groups, with only “appearing intoxicated or high” documented more
frequently among participants with PDUD (n=10, 16%) vs. no disorder (n=8, 4%), p=0.002. The
only common ADRB, “emergency visit for pain,” did not discriminate between those with and
without the disorder (82% PDUD vs. 78% no disorder, p=0.6).

Conclusions—EMR documentation of ADRBs is common among PC patients prescribed
opioids or benzodiazepines, but unsystematic clinician documentation does not identify PDUDs.
Evidence-based approaches are needed.

Keywords
Prescription drug use disorder; diagnosis; aberrant drug-related behaviors; primary care; chronic
pain

Introduction
Chronic pain is a common presenting problem in the primary care (PC) setting;
approximately 22% of PC patients report chronic pain.(1) Over the past two decades, opioid
prescribing for chronic non-cancer pain has dramatically increased, accompanied by rising
rates of opioid misuse, unintentional overdose, and legal prosecution of physicians.(2–6)
Benzodiazepine prescribing has similarly become a topic for debate, not only due to risks for
medication abuse and diversion, but also because of the association of benzodiazepines to
opioid-related deaths.(7) Given that primary care physicians (PCPs) provide the vast
majority of psychoactive substances nationally,(8) they must take great care in the decision
to prescribe these medications and monitor for side effects to avoid such negative outcomes.
In addition, PCPs must assess for risk of prescription drug use disorder (PDUD), defined as
abuse of or dependence on prescription opioids and prescription benzodiazepines and/or any
illicit substance and/or alcohol dependence while receiving opioid and/or benzodiazepine
pharmacotherapy.(9, 10) One suggested method of monitoring patients prescribed opioids
and benzodiazepines is assessing for aberrant drug-related behaviors (ADRBs).(9)

Experts in pain medicine define ADRBs as behaviors suggesting out of control use of
medications, one hallmark of addiction. Examples of such behaviors include insisting on a
medication by name, claiming non-narcotic medications “don’t work”, buying medications
off the street, making frequent emergency visits for pain medications, asking for an early
refill, and spending extensive time discussing medications.(11) ADRBs may also include
taking a medication in a manner not prescribed – e.g., taking someone else’s medication,
unsanctioned dose escalations, multiple prescription locations or different providers writing
prescriptions.(11) Finally, in addition to behaviors that are suggestive of a patient taking
medication in an out of control manner, some behaviors suggest medication diversion, the
transfer of legally obtained drugs into illegal channels –where patients exchange or sell their
prescription drugs to someone else.(4, 12) It is worth noting that when ADRBs do occur,
there can be multiple possible explanations for the behavior and hence consideration of a
differential diagnosis of their etiology is appropriate, with PDUD being one of several
plausible explanations.(13)

Currently, experts recommend monitoring patients prescribed chronic opioids for aberrant
drug-related behaviors, based on the assumption that ADRBs indicate medication misuse,
diversion, or addiction.(14–19) However, the evidence supporting this assumption is very
limited: studies using ADRBs have relied on physician recall and/or documentation of
ADRBs in a patient’s chart as a proxy for PDUD.(20–23) In order to establish an evidence
base for the use of ADRBs as a proxy for prescription drug use disorder in patients with
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chronic pain prescribed opioids and benzodiazepines, we compared chart documentation of
ADRBs to a systematically obtained patient diagnosis of prescription drug use disorder.

Methods
Study Design

This was a cross-sectional study of primary care patients with chronic pain who were
recruited from the PC clinics of an urban, academic, safety-net medical center.(24, 24–26)
Safety-net hospitals in the United States care for poor and vulnerable populations who may
be uninsured or underinsured, and includes disproportionate numbers of underrepresented
minorities.(26) We collected data from participants by an in-person interview with a trained
member of the research team and by a subsequent electronic medical record (EMR) review
for abstraction of prescription opioid and benzodiazepine data to assess entry criteria, as
well as to identify any documentation of fifteen pre-specified behaviors considered by
experts to be concerning for addictive disease.(10, 11) Further specific details of study
methods have been published previously.(24, 25)

Setting
Research interviewers recruited patients waiting for scheduled PC visits. Interviewers were
physicians, master-level professionals, college graduates, and college students who
underwent 60+ hours of interview training. All participants were approached in the waiting
rooms of the hospital-based primary care practice.(25)

Recruitment and Enrollment
Of the 833 (40.0%) patients eligible for the study based on explicit criteria, i.e. were 18 – 60
years of age, spoke English, endorsed pain of at least three months duration, reported use of
any analgesic medication, including over-the-counter or prescription, in the prior month, and
had a scheduled PC appointment, 589 patients (70.7%) agreed to participate. Informed
consent was obtained from eligible patients, and participants were compensated $10 for the
one time interview. The Boston University Medical Center Institutional Review Board
approved the study.

All electronic medical record entries from 12 months prior to study entry were reviewed
looking for documentation of any opioid or benzodiazepine prescription; a comprehensive
list of all included medications has been previously published.(24, 25) Standardized chart
abstraction forms were used. Electronic medical records were comprehensive including
notes from all clinic visits, all emergency department records, all inpatient discharge
summaries, phone calls, and an institutional prescription database. This data analysis was
based on the 264 (44.8%) study participants who were prescribed an opioid pain reliever
and/or a benzodiazepine in the 12 months prior to their interview.

Measures and Key Variables
Independent Variable: Prescription Drug Use Disorder (PDUD)—PDUD was
defined as per DSM-IV diagnostic criteria for current (past year) abuse of or dependence on
prescription opioids, prescription benzodiazepines. 26 Also included in this definition was
any illicit substance and/or alcohol dependence while receiving opioid and/or
benzodiazepine pharmacotherapy. During the interview portion, participants were assessed
using the Composite International Diagnostic Interview (CIDI) v.2.1 module on Drug
Disorders to diagnose drug use disorders.(28) Criteria for drug abuse included social,
physical or legal consequences from use. The criteria for drug dependence included
compulsive use, health consequences, and physical dependence (i.e., tolerance or
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withdrawal). Physical dependence alone did not suffice to meet the diagnosis. The CIDI-
short-form (CIDI-SF) was used to measure current alcohol dependence; current alcohol
abuse and past alcohol use disorders were not measured in order to reduce respondent time
burden.(28) Thus participants with PDUD may have a lone prescription opioid and/or
benzodiazepine disorder, a lone SUD (an illicit drug disorder and/or past year alcohol
dependence) while receiving prescription opioids and/or benzodiazepines, or a comorbid
prescription opioid and/or benzodiazepine disorder along with another SUD (i.e. comorbid
illicit drug disorder and/or past year alcohol dependence).(28)

While it may be questioned whether a lone SUD while receiving prescription opioids and/or
benzodiazepines truly constitutes PDUD, this is a definition that has been used clinically and
also suggested by experts in pain and addiction.(10, 29, 30) However, this was taken into
account and a sensitivity analysis was conducted, in which those with a lone other SUD
while prescribed an opioid and/or benzodiazepine were analyzed as a unique group. As this
analysis yielded similar results, for simplicity the data presented is from a two-group
analysis comparing those with PDUD as defined above to those with no disorder. Nicotine
dependence was not included in the variable SUD.

Dependent Variable: Aberrant Drug-Related Behaviors (ADRBs)—Two years of
electronic medical record data were reviewed for each participant in order to assess ADRBs,
records from twelve months prior to and post study entry, looking for documentation of
fifteen pre-specified behaviors. These behaviors were recognized in the published literature
as signs of potential addiction or diversion in patients prescribed controlled substances.(11)
While our list of behaviors was based on the work of Portenoy and meant to represent the
concepts he first put forward, our nomenclature was slightly modified. Standardized chart
abstraction forms were used.

Statistical Analysis
Using Fisher’s exact test, frequencies of each ADRB and cumulative numbers of ADRBs
were compared between participants with PDUD and no disorder.

Results
The demographic characteristics of the 264 participants, stratified by presence or absence of
PDUD, are presented in Table 1. Twenty-three percent (61/264) of study participants met
criteria for current PDUD. We found few demographic differences between the two groups
(i.e., age, gender, race, and education). Characteristics included mean age mid-40s, majority
African American, and over two-thirds with 12 or more years of education. At least 50% of
each group, with and without PDUD, were receiving disability payments and over 95% of
each group had severely disabling pain.(31) However, participants with PDUD were more
likely to have the following characteristics: post-traumatic stress disorder (PTSD),
depression, smoker, past time in jail, and a family history of substance abuse (Table 2).

Among patients receiving prescriptions for opioids in the prior 12 months, 15% received the
equivalent of 20 tablets of 5 mg oxycodone in ≤2 fills, 12.6% received 21–60 tablets in ≤3
fills, 22.7% received 61–150 tablets in ≤3 fills, and 49.6% received >150 tablets or >3 fills
of any amount (e.g. 4 prescriptions of 20 tablets each). The majority of those in the last
category received >6 fills. Of those receiving benzodiazepines in the prior 12 months in one
or more prescriptions (n=66), 17% received less than 30 pills, 15% received 30–100 pills,
15% received 101–200 pills, and 41% received >200 pills. Eight patients (12%) received
benzodiazepine prescriptions from outside psychiatrists, for which specific pill counts and
fills were unavailable.
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Of the fifteen behaviors assessed, only “appearing intoxicated or high“ was documented
more frequently in the EMRs of participants with PDUD (n=10, 16%) vs. no disorder (n=8,
4%), p=0.002. However, the frequency was low and this behavior was present in the charts
of those with no disorder (Table 2). Indeed most participants in both groups had at least one
ADRB (85%, p=1.0). With respect to the remaining fourteen behaviors, the frequency of any
one documented behavior was not significantly different among patients with PDUD and
with no disorder. An urgent visit for pain was the most common aberrant behavior, but
frequency did not differ between the two groups (PDUD vs. no PDUD - 82% vs. 78%
p=0.6). Early refill was present in about 15% of both groups of patients. The remaining
behaviors were present in 15% or less of participants. With respect to cumulative behaviors,
patients with PDUD do not have significantly more documented ADRBs in their EMR
(Figure). Rather, having one or two behaviors in the chart was common; over 80% of the
patients with and without PDUD had at least one behavior in their chart and almost 40% in
both groups had two ADRBs.

Discussion
By using patients’ electronic medical records and research interviews, this study
investigated whether aberrant drug-related behaviors (ADRBs) documented in patients’
charts reflected a diagnosis of prescription drug use disorder. If documented ADRBs were
indeed viable indicators of PDUD, then the EMR abstractions would have revealed
significant differences in patients’ charts; patients with a diagnosis of PDUD would have
had more ADRBs documented in their medical charts than those with no diagnosis. The data
reveal no differences; ADRBs as noted in routine primary care practice do not identify
patients with PDUDs. Despite the thoughtful clinical insight that went into the development
of these recommended “clinical pearls,” empirically they do not yield the desired outcome,
identification of patients that should be of great concern to the clinician. However, the
negative results of this study nevertheless do provide insight about physician recording in
the EMR and suggest that relying on non-systematic documentation to identify addiction or
diversion is not useful.

Clinicians prescribing opioids for patients with chronic pain are aware that some degree of
aberrant drug-related behaviors may occur during the course of treatment. Accordingly, the
provider should be aware that there is a differential diagnosis for ADRBs, of which PDUD
is only one potential explanation.(27) Included in this differential is pain that is not
adequately controlled, leading patients to increase their dose of medication without
authorization and the subsequent need for an early refill.(27) For example, randomized
controlled trials have demonstrated that opioid analgesia is not consistently effective; thus,
patients with uncontrolled pain may take additional medication in an effort to find relief.(32,
33) In addition, some patients with adequately controlled pain may hoard medications,
fearful of a time when the pain may suddenly worsen.(11, 34) This too can lead to early
refills and even use of multiple prescription locations. Finally, a pain flare can send a patient
to the emergency department in an effort to find relief. Thus, patients without PDUD can
also plausibly have ADRBs documented in their charts. This study found that this is in fact
the case, and these events do occur at a comparable frequency as ADRBs in patients with
and without PDUD. The presence of these behaviors in those without PDUDs has been
referred to as a pseudoaddiction, in which the aberrant behaviors will resolve once the pain
is adequately treated.(13) It is clear that the patients in this study did not have adequately
controlled pain, as over 95% of both groups of patients had severely disabling pain. Perhaps
if the pain were better treated, then a true difference in documented ADRBs would exist
between the groups. Alternatively, as suggested by Portenoy, Passik et al, perhaps many of
the behaviors considered to be concerning are really more benign and not truly associated
with addiction or diversion.(11, 27)
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One documented behavior warrants a deeper investigation. From the fifteen ADRBs
examined, only appearing intoxicated or high was documented more frequently in the EMRs
of patients with PDUD. Any time a clinician suspects a patient of being intoxicated or high,
further evaluation is warranted. Recently published guidelines offer clinicians a framework
for safely initiating and continuing to prescribe opioids.(9) It is suggested that at every
clinical visit, the patient be assessed for any risks associated with the opioids as well as any
benefits received from the medication. Prescribing ought to continue when the benefits of a
medication outweigh its potential risks, thus ensuring an ethically equitable distribution of
benefits and burdens.(35) If a patient seems to be intoxicated or high, concern arises that the
potential risks to the patient, as well as society, outweigh any benefits. In this situation,
titration off of the opioid or benzodiazepine combined with the provision of adjunctive
therapy for pain and/or anxiety, as well as referral to substance abuse treatment and/or
psychiatry, is likely most appropriate. (36)

The other fourteen ADRBs were not significantly different between the groups. Since this
study examined documented behaviors, the negative results suggest that relying on
unsystematic physician documentation is not useful for identifying patients with prescription
drug use disorder. Rather, in order to determine if ADRBs can be useful to monitor patients
for PDUDs, a reasonable next step would be to assess implementation of standardized
clinical assessment tools into clinical practice.

Although it may appear that ADRBs are not useful in detecting PDUD, the non-systematic
collection of ADRBs may be the problem rather than the ADRBs themselves.(37) Validated
tools have been studied to predict misuse of substances while being prescribed opioid
analgesia for chronic non-cancer pain.(9) For example, the Screener and Opioid Assessment
for Patients with Pain™ (SOAPP) is a tool to help risk-stratify patients at the initiation of
opioid therapy.(20) The results provide an idea of how closely a patient ought to be
monitored during treatment.(20) In addition, the Current Opioid Misuse Measure (COMM)
provides a means for ongoing risk estimation via standardized assessment of aberrant
behaviors.(38) The present authors have studied the COMM and caution that clinical
assessment tools may perform differently in distinct patient populations, as the sensitivity
and specificity of some tools may vary with the prevalence of disease.(24) As this study
demonstrates, ADRBs as recorded in a patient’s EMR are not associated with PDUD. Thus,
caution should always be utilized when monitoring any patient for the development of
PDUD, even when standardized assessment tools are in place. As Butler et al stress, the
purpose of these tools is not to serve as the basis for punitive measures.(38) Rather, they are
to help clinicians have a means for consistent patient assessment and to limit the need to rely
on haphazard documentation.

Finally, the results demonstrate that patients with PDUD were more likely to suffer from
post-traumatic stress disorder and/or depression, to be current smokers, to have ever been in
jail, and to have a family history of substance abuse. The present authors have previously
explored these clinical risk factors for PDUD.(25) In addition, as previously reported, over
30% of patients without PDUD also suffered from comorbid mental illness, smoked, had
been in jail, and had a family history of substance abuse.(25) Clearly there is a significant
burden of comorbid mental illness in patients with chronic pain, offering further support of
the need for an interdisciplinary approach to the management of chronic pain.(36)

This study has limitations. All participants with PDUD may not have been properly
identified, through inadequacy of the study instruments or through inaccurate reporting on
the part of study participants. This would lead to misclassification bias, in which patients
with PDUD are inappropriately labeled as having no disorder, serving to bias the results
towards the null hypothesis.(39) In addition, tolerance to, and withdrawal from, opioids and
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benzodiazepines can be naturally occurring phenomenon, but are nonetheless included in the
diagnostic interview for PDUD.(10) This would serve to bias results away from the null
hypothesis. Finally, the CIDI does not assess for drug diversion, a specific risk related to
prescription opioids and benzodiazepines.(5, 12, 40) Even with its acknowledged
limitations, the CIDI has been used widely and is considered to be a well-validated
diagnostic instrument.(28) The sample size was small, and included only 61 patients with
PDUD. Even if a larger sample size revealed statistically different findings, individual
ADRBs would likely have little predictive value in diagnosing PDUD, as the majority of
patients without a substance disorder also demonstrated each of the behaviors. Two years
worth of chart entries were reviewed for each study participant, thus providing data to
examine cumulative numbers of behaviors exhibited, which were not significant. However,
when we looked at a combined number of behaviors, we did not stratify them and look at a
hierarchy of more severe behaviors. Overall the results contribute to the recognition of the
potential limitations of documented ADRBs and suggest a need to utilize a standardized
approach to patient assessment as a potentially more informative way to gain clinical insight
from ADRBs.

Conclusion
Among primary care patients with chronic pain receiving prescription opioids and/or
benzodiazepines, having at least one ADRB documented in the EMR is almost universal. In
addition, frequencies of most individual behaviors are similar among those with and without
PDUD. Reliance on non-systematic documentation of ADRBs to identify PDUD in primary
care patients with chronic pain may not be useful. Based on these findings, physicians and
researchers should be cautious before using documented ADRBs in the EMR as a proxy for
PDUD. Prospective studies, in which ADRBs are systematically assessed, are needed. Only
then can we determine the true significance of these behaviors.
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Figure 1.
Figure Cumulative aberrant drug-related behaviors among participants with prescription
drug use disorder and no disorder.
No results were statistically significant.
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Table 1

Demographic characteristics of PC participants with chronic pain and analgesic medication use stratified by
prescription drug use disorder (PDUD) (n=264)

Variable PDUD n = 61 (23 %) No Disorder n = 203 (77 %) p-value

Mean Age, yr 45.9 47.3 0.24

Female Gender 49% 58% 0.24

Race

African American 54% 60%

0.26
Hispanic 13% 9%

White 28% 20%

Other 5% 11%

Education >12 yrs 66% 73% 0.26

On Disability 57% 51% 0.47

PTSD 49% 33% 0.02

Depression 56% 33% 0.002

Current Smoker 70% 45% <0.001

Ever in Jail 71% 33% <0.001

Family Substance Abuse 74% 48% <0.001
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Table 2

Frequency of Aberrant drug-related behaviors stratified by prescription drug use disorder (PDUD) (n=264)

Behavior PDUD n = 61 n (%) No Disorder n = 203 n (%) p-value

Appears intoxicated/high 10 (16%) 8 (4%) 0.002

Use someone else’s medication 3 (5%) 8 (4%) 0.8

Bought medication off the street 3 (5%) 3 (2%) 0.1

Extensive time discussing medication 3 (5%) 9 (4%) 1.0

Involvement in an accident 3 (5%) 29 (14%) 0.07

Number of prescription locations 3 (5%) 4 (2%) 0.2

Insists non-narcotics don’t work 1 (2%) 8 (4%) 0.7

Try to get scripts from other MDs 1 (2%) 3 (2%) 1.0

Urgent visit for pain 50 (82%) 159 (78%) 0.6

Early refill 9 (15%) 29 (14%) 1.0

Urgent visit for narcotic pain meds 9 (15%) 14 (7%) 0.06

Insists on medication by name 7 (12%) 22 (11%) 0.8

Lost medication 5 (8%) 11 (5%) 0.5

Increase dose w/o authorization 4 (7%) 12 (6%) 0.6

Reports stolen medication 3 (5%) 3 (2%) 0.1
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