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Abstract Prescription opioid analgesic misuse and addiction are a significant public health concern in the
USA. Through their concurrent roles as prescribers and
public health stewards, medical toxicologists (MTs) have
a unique perspective on this issue. They represent a
physician group with a particular interest in prescription
drug monitoring programs (PDMPs) because of their
subspecialty knowledge of the negative consequences
of opioid overprescribing in terms of misuse, diversion,
addiction, and overdose death. This study surveyed a
national sample of MTs about their opioid prescribing
patterns and their knowledge and use of PDMPs. A link
to a Web-based survey was disseminated by email to
the physician membership of the American College of
Medical Toxicology. The survey assessed the circumstances and details of the respondents prescribing practices for opioids and their knowledge and use of
PDMPs. This included focused questions regarding their
perceived limitation of their current PDMP. Responses
were received from 205/445 surveys (46 %), representing
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responses from 35 states. The majority (78 %) of MTs
responding to the survey reported that they primarily
practice emergency medicine. Although awareness of
PDMPs, in general, was high, approximately 25 %
reported no knowledge of or did not have access to
their state’s PDMP. Barriers to use included time and
complexity required to access relevant information. MTs
prescribe opioids primarily to patients in the Emergency
Department (ED) for acute pain or acute exacerbations
of chronic pain. MTs are generally aware of PDMPs,
although many were unaware of or not using their statebased PDMPs when prescribing opioids in clinical
practice.
Keywords Prescription drug monitoring programs . Opioid
misuse . Safe opioid prescribing . Opioid diversion

Introduction
Opioid analgesics are commonly used in the management of acute pain and rescue treatment for acute exacerbations of chronic pain. Increasingly, opioid
prescribing is challenged by concerns over the rising
prevalence of opioid abuse and diversion [1]. The Centers for Disease Control and Prevention (CDC) estimates
that Emergency Department (ED) visits for nonmedical
use of opioid analgesics increased 111 % from 2004 to
2008 [2]. Nonmedical use was defined as use of a
prescription pain reliever without a prescription belonging to the patient or use for the experience or feeling
the drug induces. Legitimate sales of prescription
opioids increased fourfold between 1999 and 2010 [3]
and use of prescription opioids per person increased
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402 % from 1997 to 2007 [4]. This rise in opioid
prescribing has been accompanied by a parallel increase
in opioid addiction, diversion of these drugs for recreational or nonmedical use, and fatal overdose [2, 3].
National data show that, by 2009, drug-induced death,
the majority of which were due to opioid analgesics,
had become the number one cause of injury death in the
USA, exceeding the number of deaths from motor vehicle crashes [3].
Many solutions to curb this epidemic including those
based in educational, regulatory, and enforcement models have been proposed [5]. In particular, it is increasingly suggested that state-based prescription drug
monitoring programs (PDMPs), which exist in 44/50
states, can contribute to safer opioid prescribing, detect
and limit nonmedical opioid use, and thereby reduce
opioid poisoning and deaths [6]. A PDMP is a statemaintained database that collects patient-, prescriber-,
and pharmacy-level prescription information regarding
controlled medications and typically allows access to
prescribers to evaluate a patient’s medication history.
Although currently inadequately funded, of variable
functionality, and inconsistently used, PDMPs represent
a potentially beneficial but underutilized resource to
help control the misuse of prescription opioids.
Medical toxicologists (MTs) are frequently involved
in the care of opioid-poisoned patients through their
roles in poison centers as well as inpatient and outpatient medical toxicology consultation services. In addition, the majority of MTs maintain active patient care
responsibilities, primarily in EDs, and prescribe opioids
for pain in these clinical settings. Emergency physicians
are among the top five opioid prescribers in patients
under the age of 40 years [7].
Within this varied experience, we sought to characterize MT physician’s perspectives toward opioid prescribing and their knowledge and use of PDMPs. In
addition, we also surveyed MTs about their use of and
perceived limitations of their state’s PDMP. Ideally, this
information could be used to guide future development
and expansion of new and existing PDMPs. We hypothesized that MTs would demonstrate conservative
opioid prescribing practices and high awareness of
PDMPs.

survey tool (www.surveymonkey.com). A link to the
survey was distributed using an electronic mailing list
to the membership of the American College of Medical
Toxicology (ACMT) following approval of the ACMT
Research Committee (see Appendix for survey). At the
time of this survey members of ACMT were all physicians either board certified in medical toxicology or
currently in a fellowship training program, although
the primary training and current practice of members
vary. The survey contained an Internet-based consent
script, where the signature is replaced with the affirmative decision to continue the survey in lieu of written
informed consent. All recipients had the option of not
participating in the study with no repercussions to their
ACMT membership. There were no exclusion criteria.
Approximately 90 % of all board-certified MTs in the
USA are members of ACMT. The study was approved
by the IRB of the University of Pennsylvania.
The survey assessed the respondents’ frequency and
patterns of opioid prescribing and their understanding
and use of their state’s PDMP. The respondents were
provided discrete answer options appropriate for the
question along with a free text box. Examples of the
questions and answer options are provided in Table 1 and
Appendix. Several of the survey items allowed respondents to
select more than one option so that the cumulative response
may be greater than 100 %. Responses to most nondemographic questions did not require a response to progress.
Additionally the use of branching logic, in which different
responses direct the respondent to different subsequent questions, reduced the response rate for some questions.
The survey was initially emailed in November 2011 with
a reminder at 3 and 6 weeks after the initial survey was sent.
The anonymous online survey was utilized for 2 months to
collect responses.

Methods

Results

A survey of MTs was designed by the authors and
piloted through colleagues with iterative adjustment.
The anonymous survey was formatted using an online

Surveys were sent to 445 members and were completed by
205 respondents for an overall response rate of 46 %. Due to
the design of the study, the response rate to each question

Analysis Plan
Results were collated and reported in aggregated form
to determine overall provider attitudes toward opioid
prescribing and PDMP use. Aggregation of results assured that the data would remain anonymous. All analyses were performed using Excel (Microsoft Office
Excel 2003). Descriptive statistics were used.
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Table 1 Responses to selected
items on the prescription drug
monitoring program (PDMP)
online survey regarding opioid
prescribing patterns
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Do you prescribe long-acting or extended release opioids (e.g., transdermal fentanyl,
oral methadone, oxycodone sustained release)? (175 respondents)
Yes, based on my clinical judgment
Yes, but only for verified refills
(e.g., computer verification, appropriately timed empty container)
Yes, but if new prescription only in consultation with a patient's primary
care or pain management provider
Yes, to treat severe pain more continuously
No
Under what circumstances would you support the requirement for mandatory
review of a PDMP prior to writing a controlled substance prescription?
(95 respondents; may answer more than once)
Prescriptions for more than 3 days of medication
Prescriptions for more than 5 days of medication
Prescribing of a schedule II medication
Prescribing to any patient unknown to the prescriber
Prescribing to patients screening positive for risk factors for misuse

8.0 %
12.0 %
6.3 %
0.6 %
73.1 %

12.6
24.2
27.4
23.2
54.7

%
%
%
%
%

Under no circumstances should it ever be mandatory
How often have you altered your prescribing to a patient after accessing the
PDMP database? (90 respondents)
Given more of a controlled substance
Given less of a controlled substance

34.7 %

Occasionally changed practice (1–33 % of time accessed)
Often changed practice (67–100 %)

81 %
20 %

does not equal the total number of respondents. Surveys
were obtained from respondents in 34 states and the District
of Columbia and represented the spectrum of physician
practice experience from 3 to 46 (mean 16.8) years of
patient care including training.
Demographics and Physician Practice
Most of the respondents (78 %; 138/173) practice emergency medicine for a significant portion of their clinical responsibilities. Some physicians also practice in toxicology
outpatient settings and on toxicology inpatient services.
Almost three fourths (73.5 %; 128/174) of the respondents
report substantial clinical responsibilities, caring for more
than 30 patients weekly. Of those who practice in emergency medicine primarily, 66 % work in academic EDs and
31 % work in community ED settings. Respondents also
report working in poison centers (31 %; 54/173) and toxicology clinical consulting services (55 %; 95/173).
Opioid Prescribing
The majority of respondents who prescribe opioids
(80.4 %; 139/173) do so primarily in their clinical

68 %
87 %

practice of emergency medicine. When prescribing
opioids, most respondents prescribed short courses of
opioids for less than 7 days whether treating acute
(85.6 %) or chronic (61 %) pain. Some physicians
reported writing prescription of longer duration when
treating patients with cancer pain [1–7 days (49.1 %
of respondents), 8–14 days (28 %), 15–30 days (7 %),
and >30 days (6 %)]. The majority (73 %; 128/175) do
not prescribe long-acting or extended release opioid
formulation, although 12 % have done so when the
indication was verifiable (Table 1).
PDMP Knowledge and Use
Although only 27.3 % (47/172) of survey respondents
reported in-depth knowledge about PDMPs, the vast
majority (87.2 %; 150/172) had at least some knowledge. However, more than a quarter did not access their
state’s PDMP because they were either not knowledgeable about the availability of a PDMP in their state
(13.5 %; 23/170) or not registered for use of their
state’s PDMP access (12.4 %; 21/170). Approximately
half (50.6 %) of all respondents have used their state’s
PDMP, with 30 % of those accessing it daily, 47 %
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This survey confirms that knowledge of the existence
and utilization of PDMPs varies among MTs, most of
whom practice emergency medicine. In a small survey
of physicians from five specialties at one academic
medical center in Ohio, a state with a well-developed
PDMP, over 84 % were aware of the existence of their
monitoring program [11]. However, less than 60 % of
those who were aware of their PDMPs had ever used it.
This is similar to the findings in our study that 87 % of
MTs were aware of PDMPs, but about half had actually
accessed one.
We surveyed a national group with varied access to a
spectrum of state PDMPs; however, it was difficult to
classify physician’s responses based on the functionality
of their state’s PDMP. Despite this drawback, several

potentially modifiable barriers to use were frequently
identified (Fig. 1). Overall, “time” was the most often
cited limitation preventing their use, but password
requirements and applying for access were also identified as important barriers. Most respondents recommended simplifying the complexity of locating and accessing the
PDMP database. This parallels the concerns that
respondents are identified as hurdles to routine use of
the database, which were primarily related to time.
Although some of these obstacles require significant
infrastructural support and funding, such as computer
availability, other require more moderate efforts such
as creating a more user-friendly URL or user-modifiable passwords. Additional comments can be found in Table 2 (and in
Appendix).
More than half identified the need to improve the
delay to prescription data availability in the PDMP.
Oklahoma recently incorporated a system that integrates
pharmacy scanning of prescriptions in real time, keeping the database virtually current at all times. The
estimated cost of that software implementation was
$21,000 [12]. E-prescribing may similarly allow for
direct population of the PDMP by both the prescriber
and the dispenser.
An additional barrier identified to routine use of the
PDMP is the perception by the prescriber that it would

Fig. 1 Responses to the following survey items. A What prevents you
from checking the prescription drug monitoring program (PDMP) on
every patient for whom you prescribe controlled substances? (red). B

What would you like to change about your state’sPDMP? (blue). [See
Table 2 for selected additional responses in free text fields.] (Color
figure online)

weekly, and 23 % monthly. The reasons for not using it
“whenever they prescribe opioids” are shown in Fig. 1.
Respondent’s responses to the practical changes they
would make in their state’s PDMP are also shown in
this figure.
Additional details of the responses are provided in
Table 1.

Discussion
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Table 2 Selected responses to items noted in the figure
What prevents you from checking the PDMP on every patient
for whom you prescribe controlled substances?
Long lag between submitting a request and a response
Patient has an objective source of pain
False names or other identifying information limit utility
What would you like to change about your state’s prescription
drug monitoring program?
Cross state lines
National not state-based
Simplify the application process
Additional responses may be found in Appendix

not change their prescribing practice. This reflects the
concerns expressed over the time lag to data entry into
the PDMP. Other comments suggested that some
patients, even those known to be aberrant opioid users,
may not be “monitored” with the system due to multiple
aliases. Although only 20 % of our respondents indicated that the PDMP frequently altered their prescribing,
the majority suggested that it did so at least occasionally. When the amount of opioid analgesic prescribed
was changed, it was done so nearly equally in both
directions.
This study had several limitations. Although we had
data from 205 respondents, the overall response rate
was only 46 %. This may be expected given the varied
nature of the practices of ACMT members (e.g., inactive clinicians, international members). Whether those
who responded are distinct from those who failed to
respond is not readily known due to the anonymous
nature of the survey. The majority of MTs who
responded to this survey primarily practiced emergency
medicine and prescribed opioids in that capacity and
primarily for short-term pain relief. We did not have a
control group of nontoxicologist emergency physicians
as this study was designed to provide an overview of
the practices of MTs. Additionally, we were not able to
verify that each participant who reported that they used
their state’s PDMP practiced in a state with an available
program. However, at the time of this survey, PDMPs
were available in 44/50 states.
Medical toxicology is a discipline that incorporates
the diagnosis and management of patients exposed to or
adversely affected by a medication or drug of abuse.
The majority of board-certified MTs are initially trained
in emergency medicine, although a substantial minority
have backgrounds in pediatrics, occupational medicine,
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or internal medicine. In addition to providing direct
care to exposed patients, many MTs are involved with
the public health consequences of exposures through
work at poison control centers or in public health
education.
The properly designed and implemented PDMP has
several benefits including the potential to identify
patients with potentially high-risk or aberrant behavior
for further scrutiny or early addiction interventions.
Furthermore, providing assurance to prescribers that
the risk of nonmedical use is minimized allows increased opportunity for more judicious opioid prescribing to benefit patients. In addition, a PDMP could have
significant public health impact through a reduction in
opioid diversion, misuse, addiction, and overdose.
Although many states have “operational” PDMPs,
their functional attributes vary widely and their impact
on both public health and individual patients remains
unclear. An ED study of PDMP use demonstrated that
a PDMP can have a significant effect on an individual’s prescribing practice [8]; the clinical outcome of
this change was not evaluated. One outcome study
found that states with PDMPs did not demonstrate
lower prescription opioid mortality or opioid consumption rates than those without [9], although a different
study identified a slower rate of rise of opioid exposure calls to the poison center in the former group
[10]. However, all these studies are limited by confounding (e.g., states more likely to have a PDMP may
have higher abuse rates), and more importantly, these
studies combined results from various state PDMPs
despite the heterogeneous designs of the programs.
Additionally, since PDMP programs have undergone
substantial revision in recent years, including transformation into Internet-based platforms, these analyses
may be based on historical data that is no longer
current.

Conclusions
MTs are generally aware of the presence of PDMPs,
although they may not be utilizing their respective programs. Several limitations of existing PDMPs were
identified by the respondents to the survey. The largest
impediment is the time needed to access the PDMP. The
belief that the data will not be sufficiently current to
impact prescribing was also common. These findings
should be considered as PDMPs are redesigned and
enhanced.
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Appendix

Opioid Prescribing by Medical Toxicologists
A Prescription Drug Monitoring Program is a state administered program designed to
track certain types of DEA scheduled controlled substances for surveillance by physicians,
pharmacists, and law enforcement with the purpose of improving patient safety and public
health. Each state may refer to their PDMP with different proprietary names:New York:
Controlled Substance Information (CSI)California: Controlled Substance Utilization Review
and Evaluation System (CURES)Ohio Automated Rx Reporting System (OARRS)]
We are performing this brief research survey of medical toxicologists to gain insight into
their current awareness about PDMPs and of their opioid prescribing beliefs and practices.
The survey should take less than 10 minutes to complete. Thank you so much for taking
the time to participate in this research survey.

1. Your participation is voluntary.
By checking the box below, you agree that you have been informed of the purpose of
this research survey study and consent to participation. Your responses will be
tabulated and individual responses will NOT be linked to your name or email
account or any personal information. The benefit of your participation is to help
formulate a more effective Prescription Drug Monitoring Program.
The alternative is to not participate.
Questions and concerns can be addressed to the Investigator:

Jeanmarie Perrone, MD
Telephone: 215-662-6698
Email: jeanmari@mail.med.upenn.edu

Or to the University of Pennsylvania Institutional Review Board
3624 Market Street, Suite 301 S
Philadelphia, PA 19104
Telephone: 215-898-2614

I agree to participate!
Yes
No, Thank you

2. In which State do you primarily work?
State:
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3. In what specialty do you see the most patients for whom you prescribe opioid
analgesics?
Emergency medicine
Internal medicine
Pediatrics
Occupational medicine
Pediatric emergency medicine
Medical Toxicology
I don't prescribe opioids in my practice.
I don't have direct patient care.
Other (please specify)

4. How many years have you been in clinical practice, including training?
In years

5. Averaged over one month, approximately how many patients do you care
for in person per week?
0
less than 10
11-30
31-60
>60

6. In which of the following settings do you practice? (can have multiple answers if
necessary)
Academic ED
Community ED
Outpatient clinic (Toxicology)
Outpatient clinic (Non-toxicology)
Poison center
Inpatient hospital (e.g., hospitalist)
Toxicology Consulting service (clinical)
Toxicology Consulting service (non-clinical, e.g., forensic)
Other (please specify)
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7. How many days of opioid medication do you generally prescribe to an outpatient in
your office or an emergency patient being discharged from an ED visit? Differentiate
those patients who complain of acute (new) vs chronic (or exacerbated) pain or cancer
pain.
4-7
8-14
15-30
>30
Not
One
1-3
applicable

None dose only days

days

days

days

days

Acute pain
Chronic pain
Cancer pain

8. Do you prescribe long acting or extended release opioids (fentanyl patch,
methadone, OxyContin)?
Yes, based on my clinical judgment
Yes, but only for verified refills (e.g., computer verification,appropriatelytimed
empty container)
Yes, but if new prescription only in consultation with a patient's primary care or pain
management provider
Yes, to treat severe pain more continuously
No
Please provide additional information regarding your selection.

9. Prior to receiving this survey, what level of knowledge did you have regarding
Prescription Drug Monitoring Programs (PDMP)?
Little to none
Some but did not know details
Had moderate knowledge
Had in-depth knowledge
Please provide additional information regarding your selection.

10. Do you use the PDMP in your state?
No
I am confident that my state does not have a PDMP
I don' t know if my state has a PDMP
No, because it is too tedious to use
No, I have not applied for access
Yes, but have never used it
Yes, and have used it occasionally
Yes, and use it frequently
Please provide additional information regarding your selection.
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11. Can you answer questions regarding the PDMP in your state or
the PDMPs in general? Please click the appropriate button below.
I am not familiar with the PDMP in my state or PDMPs in general and cannot
aprovide additional input
I have prior knowledge/experience with PDMPs and can answer additional questions

12. If you had access to a PDMP, do you think it would be helpful in your practice?
Yes
No
I don't have enough information to answer

13. If you had access to a PDMP, do you think you would use it?
Yes
No
I don't have enough information to answer

14. What would you like to change about your state's Prescription Monitoring
Program? Responses will be blinded and/or summarized.
Make easier to find on the Internet
Simplify the login process
Reduce the lag in prescription data entry into the PMP
Increase the duration of prescription data persistence in the PMP
Include more than only schedule II drugs
Provide more raw data for end user analysis (e.g., all prescriptions)
Provide data in a more filtered manner (e.g., only those patients who reach a threshold)
Make it mandatory prior to writing for a controlled substance under all circumstances
Make it mandatory prior to writing for a controlled substance under some circumstances
(please clarify below)
Please provide additional information regarding your selection.
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15. Typically, how often have you utilized the PDMP in the past several months during
patient care?
Daily
Weekly
Monthly
Unable to answer

16. When writing prescriptions for controlled substances in patients with
acute or chronic pain, how often do you check the PDMP? In addition,
indicate if this is mandatory in your state.
For items below:
[Diverson = taken from their intended use and then misused or sold]
[Doctor shopping = visiting numerous physicians to obtain multiple prescriptions]
Never 0%

Approximately It is mandatory to
Rarely 1 Sometimes 20Most >80%
100%
check in my state
-19%
80%

Acute pain
Chronic non-canc
Cancer related pain
Concerns about d
Concerns about d
shopping
Concerns about
overmedication
Concerns about a

17. What prevents you from checking the PDMP on every patient for whom you
prescribe controlled substances? [may choose more than one]
Time
Computer availability
Difficult navigation to the right website
Remembering my password
Feeling that it would not change my practice for that patient
Never applied for access, e.g., don't have a password
Please provide additional information regarding your selection.
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18. How often have you altered your prescribing to a patient after accessing the PDMP
database?
[skip if you have never accessed]
Occasionally (1-33%) Sometimes (34-66%)
Often (67-100%)
I have given MORE
controlled substance
I have given LESS
controlled substance
I have had no change in
prescribing
Please provide additional information regarding your selection.

19. How many times in the past year have you received a letter or phone call from
the state “Narcotic Regulation Bureau” (or equivalent), an insurance company, etc.,
about a controlled substance prescription you wrote (for the following reasons)?
None
1
2
3
4
Prescription irregularity
(e.g.,prescription changed)
Patient had controlled
substance prescriptions from
multiple providers
Please provide additional information regarding your selection.

5

>5

Thank you so much for completing this survey. We hope that the results will have an impact
on making opioid prescribing more efficient and safer for both individual patients
and the overall public.
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