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Abstract

Background—Despite increasing reliance on Prescription Drug Monitoring Programs (PDMPs)
as a response to the opioid epidemic, the relationship between aberrant drug-related behaviors
captured by the PDMP and opioid use disorder is incompletely understood. How PDMP data
should guide Emergency Department (ED) assessment has not been studied.

Study Objective—To evaluate a relationship between PDMP opioid prescription records and
self-reported non-medical opioid use of prescription opioids in a cohort of opioid dependent ED
patients enrolled in a treatment trial.

Methods—PDMP opioid prescription records during one year prior to study enrollment on 329
adults meeting Diagnostic and Statistical Manual 1V criteria for opioid dependence entering a
randomized clinical trial (RCT) in a large, urban ED were cross tabulated with data on 30-day
non-medical prescription opioid use self-report. The association among these two types of data
was assessed by the Goodman and Kruskal’s Gamma; a logistic regression was used to explore
characteristics of participants who had PDMP record of opioid prescriptions.

Results—During one year prior to study enrollment,118/329 (36%) patients had = 1 opioid
prescriptions (range 1-51) in our states’ PDMP. Patients who reported =15 out of 30 days of non-
medical prescription opioid use were more likely to have >4 PDMP opioid prescriptions (20/38;
53%) than patients reporting 1-14 days (14/38, 37%) or zero days of non-medical prescription
opioid use (4/38,11%); p=0.002. Female gender and having health insurance were significantly
more represented in the PDMP (p<0.05 for both).

Conclusion—PDMPs may be helpful in identifying patients with certain aberrant drug-related
behavior, but are unable to detect many patients with OUD. The majority of ED patients with
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OUD were not captured by the PDMP, highlighting the importance of using additional methods
such as screening and clinical history to identify OUDs in ED patients and the limitations of
PDMPs to detect OUDs.

Keywords

prescription opioids; prescription drug monitoring program; opioid prescribing; opioid use
disorder

INTRODUCTION

The rates of medical and non-medical prescription opioid use have increased markedly in
recent years, with a quadrupling of prescription opioid sales and overdose deaths between
1999 and 2012 and more than 33,000 fatal opioid overdoses in 2015.12 Local, state and
federal agencies have implemented numerous programs and policies to combat this
epidemic, including drug take-back programs, educational initiatives, naloxone access
legislation, increased access to treatment for substance use disorders and state-based
prescription drug monitoring programs (PDMPs).3-6 Emergency Department (ED)-based
initiatives to address the opioid use and overdose epidemics include prescriber and patient
education, take-home naloxone distribution and linkage of ED-patients to treatment for
opioid use disorders.”8 In 2016, the Centers for Disease Control and Prevention (CDC)
released the “CDC Guideline for Prescribing Opioids for Chronic Pain,” which includes
specific recommendations for initiating, continuing, and discontinuing opioid medications,
PDMP query before initiating chronic opioid therapy and periodically thereafter, as well as
assessing the risks and harms of opioid use.?

PDMPs are state-wide databases that collect patient-level information regarding the
dispensation of controlled substances by pharmacies and providers and are often used to
identify prescription patterns that may indicate aberrant drug-related behavior by the patient
(or “doctor shopping™) or aberrant prescribing practices by prescribers.1:1911 Though state-
to-state variation exists, PDMPs data are typically available to registered prescribers and
pharmacists, as well as registered law enforcement and state health officials under certain
conditions.11:12 “Robust PDMPs,” or those with daily or more frequent data reporting,
collection of a wider variety of medications (schedule 11-V vs. schedule 1), and PDMP
query mandates have been associated with decreased prescription opioid fatalities in one
analysis.13 Considerable variation exists between states with regard to virtually every aspect
of PDMPs, including types or “schedules” of medication information collected, frequency of
data uploading to PDMP, the time delay between query and when results are available, who
has access to PDMP data and who in each state is responsible for the implementation and
operation of the PDMP.1314 As of 2017, all 50 states and the District of Columbia have
operational PDMPs.11 While potential benefits of PDMPs include identifying prescription
forgery, aberrant drug-related behavior®16 and deviant opioid prescribing practices!’, it is
unclear if PDMPs are effective in identifying patients with specific substance use patterns or
substance use disorders, and how PDMP data should guide prescribing practices.5
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PDMPs have the potential to provide useful data and expedite care of challenging patients,
and their wide-spread use is bolstered by CDC recommendations, state and federal policy
maker interest and recent state-based legislation requiring prescriber PDMP registration and
PDMP query prior to opioid prescribing.18-20 For example, one of the priorities of the
published draft of the Interim Report of the White House Commission on Combating
Addiction and the Opioid Crisis was to request federal support for the data-sharing of
PDMPs nationwide by July 1, 2018.20 Multiple definitions for prescription pattern
concerning for non-medical prescription opioid use or aberrant drug-related behaviorl® have
been evaluated: ranging from 4 opioid prescriptions from 4 or more providers within the past
year, to the past year up to 8 or more prescriptions from 8 or more providers, with some
incorporating multiple pharmacies.1921-23 The importance of understanding how PDMP
data should inform opioid prescribing is paramount, as prior studies show that PDMP data
can either increase or decrease opioid prescribing practice, yet clear guidelines for how
PDMP data should be interpreted for individual patients do not exist.621:24 The importance
of evidence-based guidelines on how PDMP data should be integrated into clinical practice
and decision making are particularly important as PDMP utilization mandates become
increasingly common. As of December 2016, 35 states have mandatory PDMP use under
certain circumstances, 12 and no evidence based guidelines exist to guide how PDMP data
should be applied on an individual level.

Importantly, the Diagnostic and Statistical Manual of Mental Disorders (DSM) outlines
specific criteria for the diagnosis of opioid dependence (DSM-1V) and opioid use disorders
(DSM-V), which excludes the ability to diagnose either condition solely based on PDMP
data.2526 Aberrant drug-related behavior is only one of several indicators that may suggest
the presence of an opioid use disorder and is neither required nor sufficient to make a
diagnosis of opioid use disorder.26 Although multiple prescriptions from multiple providers
over a certain time period could be indicative of an opioid use disorder, it could also be a
characteristic of an individual with recurrent injuries or poorly controlled pain without
access to reliable primary care. Excellent correspondence between the DSM-4 diagnosis of
opioid dependence and the DSM-5 diagnosis of moderate or severe opioid use disorder have
been reported, supporting the application of treatments and interventions studied for DSM-
IV opioid dependence to patients with moderate or severe opioid use disorder.27:28

The aim of this study was to evaluate the ability of our state’s PDMP to aid ED practitioners
in identification of patients with potential opioid dependence by examining a degree of
agreement between self-reported non-medical prescription opioid use and the number of
prescriptions recorded in the PDMP in a population of ED patients meeting DSM-IV
diagnostic criteria for opioid dependence.

METHODS
Study Design

This study consists of an exploratory analysis of data from a cohort of 329 patients meeting
DSM-IV criteria for opioid-dependence previously enrolled in an ED-based randomized
clinical trial (RCT) of interventions for opioid dependence conducted in a large urban,
teaching hospital in New Haven, Connecticut.8
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Our states’ PDMP, the Connecticut Prescription Monitoring and Reporting System
(CPRMS), has same-day collection of schedule 11-V medication data from pharmacies and
prescribers, as well as legislative mandates for prescriber registration and PDMP query prior
to a new prescription for >72-hour supply.1911 While our PDMP collects information about
routine schedule 11-V prescribing including the use of methadone to treat chronic pain,
methadone prescribed for treatment of opioid use disorder is not reported. PDMP data on
opioid prescriptions for this cohort of DSM-1V opioid dependent patients were obtained for
the year prior to their RCT enrollment and cross-referenced with self-report of non-medical
prescription opioid use of collected at RCT enrollment. One year is the default time frame
for PDMP query in our state’s PDMP. This data analytical study was reviewed and approved
by the Yale University Human Investigation Committee (HIC). A data use agreement with
Connecticut’s Department of Consumer Protection, the state agency at which our PDMP
resides, was obtained.

RCT Setting and Population

The initial RCT was set in a large urban, teaching hospital in New Haven, Connecticut
between April 7, 2009 and June 25, 2013. All patients met criteria for opioid dependence on
the MINI-International Neuropsychiatric Interview (MINI) using the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition,2> and had urine toxicology screens
positive for opiates or oxycodone. Patients were excluded from the RCT if they were
currently enrolled in a drug treatment program, required hospitalization, were non-English
speaking, critically ill, unable to communicate due to dementia or psychosis, suicidal, in
police custody, had been engaged in formal addiction treatment within the past 30 days, had
a psychiatric or medical condition requiring hospitalization, or required opioid medication
for a pain condition.8

Protocol of the current data-analytical study

Two sources of de-identified data were created, linked, cross-referenced, and analyzed: a)
data collected at RCT enrollment including demographics, self-reported past 30-day non-
medical prescription opioid use using timeline follow back method, and healthcare
utilization characteristics such as insurance status and having a primary care doctor;2° b)
PDMP data on opioid prescriptions during the year prior to the RCT enrollment. RCT data
were collected by patient self-report and were coded in the following manner: age
(continuous variable), days of self-reported prescription opioid use out of past 30
(continuous variable), having a primary care doctor (binary), and past 30-day heroin use
(binary). The PDMP based data set was created by accessing and reviewing one by one
individual patient records in the State of Connecticut PDMP for the 329 patients enrolled in
the RCT. PDMP data for one year prior to study enrollment was collected based on prior
studies evaluating PDMP data over the past 12 months.1921 Data on prescriptions of opioids,
including oxycodone, hydrocodone, codeine, hydromorphone, oxymorphone, fentanyl,
morphine, tramadol, and methadone, consisting of the prescription date, medication name,
number of prescribers, and the number of prescriptions during the year prior to the RCT
enrollment were transcribed into a secure electronic data set using numerical ids
corresponding to the RCT enrollment record without patient identifiers.
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While buprenorphine prescription data is collected by our PDMP, during the study period we
assumed that buprenorphine was primarily prescribed for its’ FDA approved indication of
the treatment of opioid use disorder and not for other indications. Therefore, including
patients receiving prescriptions for buprenorphine in the current study would confound the
aim of the analytical approach. We assumed that buprenorphine prescriptions were not
indicative of potentially aberrant behaviors, but rather indicative of ongoing opioid use
disorder treatment compliance and participation. Of the 21 patients with buprenorphine
prescriptions in the PDMP, only a single patient received overlapping buprenorphine
prescriptions from more than one prescriber. This overlap appeared to occur during
transition from a hospital to a community provider. Therefore, potential illicit buprenorphine
use and diversion, which has been reported, did not significantly contribute to aberrant drug-
related behavior captured in this population during the study period.30

Outcome Measures and Statistical analyses

Descriptive statistics were used to characterize the study sample on past year overall
numbers and distributional characteristics of opioid prescriptions and prescribers in PDMP
and on self-reported days of non-medical prescription opioid use during 30 days prior to
RCT enrollment. Using data extracted form PDMP, the participants were categorized into 3
non-overlapping groups: 1) zero opioid prescriptions (nj=211), I1) 1 to 3 opioid prescriptions
(n;;=80), 111) 4 or more opioid prescriptions (n;;;=38) in the year prior to RCT enrollment.
This categorization scheme represents an ordinal gradient of potential risk of non-medical
prescription opioid use based on the least restrictive definition of prescription pattern
identified in the literature: from zero opioid prescriptions indicative of low or no risk, to 4 or
more opioid prescriptions indicative of potentially substantial risk.21 Using self-reported
data on the number of days with non-medical prescription opioid use in the prior 30 days,
collected at RCT entry and approximating other published classifications indicating potential
patterns concerning severity of non-medical prescription opioid use,2! participants were also
categorized into 3 non-overlapping groups based on ordinal gradient of severity of non-
medical prescription opioid use: A) zero days (np=131), B) 1 to 14 days (ng=91), and C) 15
or more days (nc=107). This categorization resulted in dividing the entire sample into
approximately teritles. Subsequently, measures of association or agreement between these
two ordinal categorization methods were evaluated using the cross tabulation method and the
chi-square test and the Goodman and Kruskal’s Gamma measure of association between
ordinal variables.3!

Additionally, characteristics including gender, age, race, insurance status, having a primary
care provider, and history of heroin use were analyzed using direct multivariate logistic
regression to evaluate for differences between patients who did and did not have past-year
opioid prescriptions in the PDMP. These covariates were chosen from previously collected
data based face validity and prior studies.32-34 Alpha was set at 0.05. Analyses were
conducted with STATA 13.1 (College Station, TX)
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RESULTS

Baseline demographic and clinical characteristics of patients have been previously reported
and are briefly summarized in Table 1.8 Of note, patients were primarily male, insured
(31.6% commercial, 43.2% Medicaid), and without a primary care physician (58.1%).

One hundred eighteen of the 329 (36%) enrolled participants had at least one opioid
prescription listed in the PDMP in the year prior to study enrollment. Of the 118 participants
with any past year PDMP opioid prescription, the median number of opioid prescriptions
was 2 and the maximum was 51 prescriptions [Interquartile Range: 1, 6]. Overall, 38 of the
329 (12%) patients had 4 or more opioid prescriptions in the past 12 months, with 23 (7%)
having 4 or more opioid prescriptions from 4 or more unique providers. Of the 211 patients
with no past year opioid prescriptions, 96 reported no past 30-day prescription opioid use
(45%), 55 reported between 1 and 14 days (26%) and 60 reported = 15 days of prescription
opioid use (28%). Of the 198/329 who reported any non-medical prescription opioid use in
the prior 30 days, 91 reported 1-14 days, and 107 reported 15-30 days of non-medical
prescription opioid use.

The cross-tabulation of patient categories based on PDMP and self-reported non-medical
prescription opioid use data showed significantly different distribution pattern for patients
with 4 or more opioid prescriptions in PDMP. In this PDMP category, there were
significantly more patients who reported 15 to 30 days of non-medical prescription opioid
use (20/38, 53%) as compared to patients reporting 1-14 days (14/38, 37%) or zero days
(4/38, 11%). In contrast, in the two other PDMP categories (0 prescriptions and 1-3
prescriptions), the distributions of patients who reported no use or 1-14 days of non-medical
prescription opioid use were comparable (chi-square=17.12, p=0.002). The measure of
ordinal association gamma=0.3 was also statistically significant for this cross-tabulation.
Figure 1 illustrates the distributions of past 30-day self-reported prescription opioid use
groups by each PDMP category.

In multivariate logistic regression analysis, patients that were female (OR=1.73,
95%CI1=1.02-2.97) or had insurance (OR=1.96, 95%CI=1.07-3.58) were more likely to
have at least one opioid prescription in the PDMP in the year prior to enrollment, and no
difference was detected based on primary care provider, age, or prior heroin use. (Table 2).
The Hosmer-Lemeshow test was used to evaluate the model fit. The value of the test was
small, and the p=0.1 indicates a good fit to the data. The overall significance of the model
was p=0.004.

Discussion

Cross-referencing PDMP opioid prescription data with self-report on non-medical
prescription opioid use, we found a significant association between these two independently
obtained indices: 53% of patients identified with 4 or more past year PDMP opioid
prescriptions endorsed non-medical prescription opioid use in more than half of the 30 days
prior to study enrollment. The overall measure of association between the ordinal categories
of risk for non-medical prescription opioid use was also statistically significant and
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indicative of a weak positive relationship (gamma=0.3). Of note, a total of 211 (64%) of
DSM-IV opioid dependent patients in our study had no prescriptions recorded in PDMP in
the year prior to enrollment. Additionally, only 23 (7%) of DSM-IV opioid dependent
patients enrolled in the study had 4 or more opioid prescriptions from 4 or more unique
providers, a criterion often used as indicative of aberrant drug-related behavior.2!
Collectively, these findings highlight the importance of using screening, good history taking,
clinician impression, electronic medical records, in addition to utilizing the PDMP to
identify patients with opioid use disorder. Also, the presence of buprenorphine prescriptions
in the PDMP should alert a provider to the potential diagnosis of opioid use disorder.

The relative absence of past-year PDMP opioid prescriptions in an opioid-dependent ED
patient population has not previously been demonstrated, although it is consistent with
previous reports of prescription opioid sources for non-medical use. Analysis of National
Survey on Drug Use and Health (NSDUH) data determined that approximately 1 out of 5 of
respondents reporting non-medical prescription opioid use within the past 30 days reported
one or more medical provider as their most recent opioid source.3%:36 Of those with frequent
non-medical prescription opioid use (= 200 days in the past year), 27.3% most recently
obtained opioids from a physician, 26.4% obtained them from a friend or relative for free,
23% purchased them from a friend or relative, and 15% purchased from a dealer or stranger.
35 Our findings that opioid-dependent women enrolled in our study were more likely than
opioid-dependent men to have any prescriptions in the PDMP has also not previously been
demonstrated, and a NSDUH analysis found that women were less likely to have a physician
source for non-medical prescription opioid use than men.36

Despite the promise of PDMPs and their potential to provide useful and practice-changing
information to prescribers, their ability to detect opioid use disorder has not been
characterized and the sensitivity of PDMPs to identify patients with opioid use disorder or
aberrant-drug related behavior is unknown.® We do identify a potential harm of PDMP
utilization if providers are “falsely reassured” about patients’ opioid use by the absence of
patient data in the PDMP concerning for aberrant or non-medical prescription opioid use,
because providers sometimes increase planned opioid prescribing after certain PDMP query
results.21:24.37 Two ED-based studies found that accessing PDMP data changes opioid
prescribing behavior, not infrequently resulting in increased opioid prescribing, presumably
based on a “reassuring” PDMP report of few or no prior opioid prescriptions.21:24 Another
study of prescribers across medical specialties found increased quantity of opioids
prescribed by attending providers after checking the PDMP in 37% of cases.3” Importantly,
these attending providers reported a high suspicion for drug diversion (47%) and
prescription drug abuse (89%), suggesting that the PDMP data may have outweighed
clinician impression, patient history or other clinical indicators.3”

Our results also shed light on a recent ED-based study that found only fair concordance
(kappa=0.3) between a PDMP definition and clinician impression of drug-seeking behavior.
21 1n addition to identifying some clinical factors such as “requesting opioid medication by
name”, “multiple visits for same complaint”, and “suspicious history”, this study found that
ED providers had a relatively low positive predictive value (41.2%) of identifying
prescription pattern concerning for non-medical prescription opioid use based on clinician
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impression in comparison to the PDMP definition of 4 or more opioid prescriptions from 4
or more providers within the past year. 21 The authors hypothesized that the low positive
predictive value was due to a large disconnect in the ability of ED clinicians or the PDMP to
detect drug seeking behavior or prescription patterns concerning for non-medical
prescriptions opioid use.2! Our results suggest that the deficit may lie in the ability of the
PDMP to assist in the detection of aberrant-drug seeking behavior in certain populations
(such as those who procure prescription opioids through non-physician sources), and
suggests a more prominent role for clinician impression and clinical history in the
development of safe prescribing practices.

Our finding that the number of self-reported days of non-medical prescription opioid use
correlates with number of PDMP opioid prescriptions in an opioid-dependent population has
not been previously demonstrated. This correlation, in combination with other studies
suggesting improved opioid-related outcomes after PDMP implementation, supports a role
of PDMP utilization in patient care.13.14:38 An interrupted time series analysis evaluating the
effect of PDMP implementation across individual states found that a state’s implementation
of a PDMP program was associated with an average reduction of 1.12 opioid-related
overdose deaths per 100,000 people in the year after implementation, although a prior study
found no such reduction in opioid-associated mortality.143% A reduction in prescription
opioid-associated mortality was found to be associated with PDMPs that are more robust,
such as those that require more frequent reporting or that include schedule Il IV and V
medications in addition to schedule Il medications, and those with laws mandating PDMP
use.13 Though the PDMP can accurately reflect the history of prescription opioids of a
patient, the ability to accurately differentiate between the phenotype of aberrant opioid use
or opioid use disorder and that of that of un or under treated pain based on PDMP
information alone, particularly amongst patients who are uninsured or do not have a primary
care provider, remains a challenge. Despite a small body of work suggesting a positive
benefit of PDMPs, multiple challenges limit the ability of PDMPs to exert their full potential
including robustness, ease of navigation and integration electronic medical records, further
research into how data associated with PDMPs should influence clinical care and changing
physician attitudes regarding PDMP utilization.8:40-42

Collectively, our results should be interpreted as a caution for over-reliance on the PDMP to
screen for aberrant drug-related behavior, and emphasizes the importance and role of good
history taking and ED-based screening. Our results should not be interpreted as a reason for
prescribers not to use PDMPs, but rather, be a reminder to consider the multitude of
scenarios resulting in a low number of PDMP opioid prescriptions, before increasing opioid
prescribing based on a paucity of PDMP prescriptions.

Limitations

Several limitations to this analysis and its interpretation in a broader medical context exist.
These findings are based on ED patients who agreed to enroll in an opioid treatment based
study and may not be generalizable to patient without opioid use disorder, or patients
unwilling to enter a treatment trial for DSM-IV opioid dependence. Individual opioid use
patterns of prescription opioids and heroin may vary significantly between the past 30 days
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and past year, and variations in individual patterns of prescription opioid use to non-medical
prescription opioid use to heroin use may not be adequately captured by this analysis. This
cohort reported high rates of heroin use (75%), which may limit the generalizability of our
findings to other patient populations, although they did not exclusively use heroin as >60%
of the cohort reported non-medical prescription opioid use within 30 days prior to study
enrollment. PDMPs are limited to interstate data-sharing agreements and may not reflect all
prescriptions obtained. It is also possible that data upload errors by pharmacies and provider
uploading prescription information to the PDMP may result in inaccurate PDMP data.
Additionally, it is possible that patients may have received prescriptions under an alias,
which would not be associated with the patients’ name and date of birth when searching the
PDMP. Finally, the results of the multivariate logistic regression model may be effected by
the presence of unmeasured covariates and or cofounders.

Conclusion

The PDMP may be helpful in identifying patients with opioid use disorder with certain
aberrant drug related behavior, but is unable to detect many patients with opioid use
disorders. In our analysis, only 36% of DSM-IV opioid dependent ED patients enrolled in a
treatment trial had one or more PDMP opioid prescriptions in the year prior to enrollment,
with only 7% meeting our criteria for prescription pattern concerning for non-medical
prescription opioid use. Although association or agreement between self-reported past 30-
day prescription opioid use and PDMP opioid prescriptions was detected, a paucity of
PDMP opioid prescriptions should be interpreted cautiously. This work highlights the
importance of using the PDMP in conjunction with other screening tools, including patient
history, biochemical analysis (when indicated), and other clinical indicators to identify
patients with non-medical prescription opioid use.
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. Days of self-reported
prescription opioid use
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Table 1

Baseline characteristics of study participants on enrollment

Baseline Characteristics

No.(%) of total patients (n=329)

Age, mean (SD) y 31.4 (10.6)
Men, N (%) 251 (76.3)
Hasa Primary Care Doctor (%) 138 (41.9)
Past 30-day Heroin Use (%) 247 (75.1)
White 248 (75.4)
Black 23 (7.0)
Race/Ethnicity, N (%)
Hispanic 54 (16.4)
Other 4 (10.6)
High School/GED/No College 136 (41.3)
Education, N (%) Some College 113 (34.4)
2College degree 20 (6.1)
Private/commercial 104 (31.6)
Medicare 6 (1.8)
Health Insurance, N (%)
Medicaid 142 (43.2)
None 71 (21.6)
Private Physicians Office 92 (27.9)
Usual Sourceof Care, N (%) Clinic 88 (26.7)
Emergency Department 149 (45.3)
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Table 2

Page 14

Logistic regression for having = 1 PDMP opioid prescription in PDMP in year prior to study enrollment using
the following co-variates: gender, having insurance, having a doctor, age, heroin use in past 30 days (n=329).

Adjusted Odds Ratio 95% ClI
Female Gender 1.73" 1.02-2.97
Has Insurance 1.96" 1.07-3.58
Has Primary Care Doctor 1.4% 0.86-2.26
Age (years) 1.01% 0.99-1.04
Heroin Use 1.01% 0.40-1.19
*
p=<0.05
1i‘p=>0.10
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