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Abstract

Objective. Prescription drug monitoring programs
(PDMPs) enable prescribers to review patient prescrip-
tion histories, and their use is mandatory in many
states. We estimated the cost of physicians retrieving
PDMP patient reports compared with a model where a
delegate (i.e., administrative staff) retrieves reports.

Methods. We performed a cost analysis with a one-
year time horizon, from the perspective of physi-
cians’ employers. We obtained specialty-specific
estimates of controlled substance prescribing fre-
quency from the National Ambulatory Medical Care
Survey, 2012–2014. We defined three PDMP usage
cases based on the frequency of queries: compre-
hensive (before every Schedule II–IV controlled sub-
stance prescription), selective (before new
Schedule II–IV prescriptions and every six months
for continuing medications), and minimal (before
new Schedule II or III prescriptions and annually for
continuing medications).

Results. The delegate model was less costly for all
specialties in the comprehensive usage case and most
specialties in the selective usage case, and it was simi-
lar to physician model costs in the minimal usage
case. Estimated annual costs of the physician model
to a large health care system (1,000 full-time equivalent
physicians) were $1.6 million for comprehensive us-
age, $1.1 million for selective usage, and $645,313 for
minimal usage. The delegate model was less costly in
the comprehensive (savings of $907,283) and selective
usage cases (savings of $156,216).

Conclusions. Relying on delegates vs physicians to
retrieve reports is less costly in most cases.
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Automation and integration of PDMP data into elec-
tronic health records may reduce costs further.
Physicians, health care systems, and states should
collaborate to streamline access to PDMPs.

Key Words. Prescription Drug Monitoring
Programs; Opioid Analgesics; Controlled
Substances; Primary Care; Cost Analysis

Introduction

Prescription drug monitoring programs (PDMPs) are
state-level registries of controlled substances dispensed
to patients. By allowing prescribers to query the data-
base for patients’ complete prescription histories,
PDMPs have the potential to help prescribers recognize
patterns of concerning behavior that suggest high-risk
use or misuse [1]. While PDMPs have received consid-
erable attention in the context of the opioid epidemic,
most state PDMPs also receive data on other controlled
substances such as stimulants, androgenic steroids,
benzodiazepines, and prescription sleep medications,
among others. As of December 2017, statewide PDMPs
are operational in 49 of 50 states, and creation of a
PDMP has been authorized in the remaining state [2,3].

Although physicians value information obtained from
PDMPs, they have low rates of use in routine clinical
practice [4–11]. In response, at least 39 states now
mandate that physicians retrieve a PDMP patient report
in certain situations, such as when prescribing chronic
opioid therapy [12], a policy supported by clinical guide-
lines [13]. These state mandates are varied: In New
York, for example, prescribers are required to retrieve a
PDMP patient report prior to all Schedule II, III, and IV
prescriptions, with few exceptions. Other states, like
Tennessee, only require retrieval of a PDMP patient re-
port before new prescriptions for a narrower set of med-
ications (i.e., opioid analgesics and benzodiazepines)
and annually for those receiving chronic therapy.

Despite considerable improvements to PDMP interfaces
in recent years, time burden remains a frequently
reported barrier to consistent PDMP use [4,5,7,8].
Simply retrieving patient reports from the PDMP sys-
tem—a clerical function—can be laborious given the fre-
quency of controlled substance prescriptions in clinical
practice. The time that physicians spend retrieving
PDMP patient reports may detract from other clinical
activities or contribute to burnout. In the current environ-
ment, where PDMP use is shifting from voluntary to
mandatory, this burden will be amplified. However, as
with other administrative activities, training of delegates
(e.g., administrative staff) to access PDMP patient
reports could reduce physicians’ workload. Currently,
47 of 49 states with operational statewide PDMPs au-
thorize delegates to obtain PDMP patient reports [14].

The goal of the current study was to estimate the time
burden and cost of retrieving PDMP patient reports for

primary care and specialty physicians. We estimated
this cost for three PDMP usage cases corresponding to
frequencies with which physicians check PDMPs. We
created these usage cases based on clinical guidelines
and existing state mandates. Further, to provide evi-
dence for health systems, we compared whether relying
on delegates to retrieve PDMP patient reports was more
or less costly than relying on physicians. Finally, we esti-
mated and compared the total cost of the physician
and delegate models for a large outpatient health care
system.

Methods

Time to Retrieve PDMP Patient Reports

For the purposes of this study, we focused only on the
time required to retrieve PDMP patient reports and did
not include the time associated with clinical functions
such as reviewing and interpreting the reports.
Retrieving a patient report consists of navigating to the
PDMP web portal, logging in, and typing in the patient’s
name and any relevant details (e.g., date of birth), sub-
mitting the query, and waiting for the results. As no
studies have specifically detailed the time required for
each of these steps, we directly timed a convenience
sample of 29 primary care and specialist physicians
from 13 states using a standardized script
(Supplementary Data). We asked each physician to log
in and retrieve a PDMP patient report five times each.
We used the overall mean values of each step:
27 seconds to log in and 37 seconds to retrieve a report
once logged in.

In addition to the time spent retrieving each PDMP pa-
tient report, we estimated that PDMP users have to pe-
riodically change their password (three minutes, twice
per year) and would occasionally lose or forget their
password and have to call the PDMP help desk to reset
it (15 minutes, once every other year).

PDMP Usage

We considered three different PDMP usage cases,
termed comprehensive, selective, and minimal. We cre-
ated these usage cases to represent meaningful clinical
variation and to be reflective of guideline recommenda-
tions and existing state mandates. We defined compre-
hensive usage as retrieving a PDMP patient report prior
to prescribing any Schedule II (e.g., stimulants and opi-
oid analgesics), Schedule III (e.g., androgenic steroids
and some opioid analgesics), or Schedule IV controlled
substance (e.g., benzodiazepines and nonbenzodiaze-
pine sleep medicines). This could be either a new or
continuing (renewal) prescription. We defined selective
usage as retrieving a PDMP patient report prior to pre-
scribing any new Schedule II, III, or IV controlled sub-
stance and every six months for patients taking
Schedule II, III, or IV controlled substances chronically.
We defined minimal usage as retrieving a PDMP patient
report prior to prescribing any new Schedule II or III
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controlled substance and annually for any patient taking
Schedule II or III controlled substances chronically.

Next, we obtained estimates of prescribing frequency.
To estimate the specialty-specific proportion of visits in-
volving a controlled substance prescription, we
extracted data from the National Ambulatory Medical
Care Survey (NAMCS) [15]. NAMCS is a national survey
designed to collect information about the provision of
ambulatory care services in the United States. Using
pooled data from 2012–2014 and for each physician
specialty as recorded by NAMCS, we first identified vis-
its involving a prescription for any Schedule II, III, or IV
controlled substances. As scheduling has changed re-
cently (e.g., hydrocodone combination products were
reclassified as Schedule II in 2014, and tramadol prod-
ucts were classified as Schedule IV in 2015), we
recoded all medications, such that our results reflect
current scheduling as of 2017. Next, for the compre-
hensive, selective, and minimal usage cases, we esti-
mated the relevant proportion of visits that would
require retrieval of a PDMP patient report. For example,
for comprehensive usage, we estimated the specialty-
specific proportion of visits where any Schedule II, III, or
IV controlled substance was prescribed either as a new
medication or as a continuation of chronic therapy. In all
analyses, to make estimates nationally representative,
we incorporated survey weights and variables to ac-
count for the survey’s design.

Physician and Delegate Models

For each usage case, we estimated the costs of retriev-
ing PDMP patient reports using a model where physi-
cians retrieve all information for their own patients and a
model where a delegate (i.e., administrative staff)
retrieves reports and provides them to physicians. There
are no consensus protocols for these models, and so
we based our parameters on the anecdotal experiences
of our clinician authors and discussions with other
clinicians.

For the physician model, prior to the start of each clini-
cal day, the physician retrieves a PDMP patient report
for each patient scheduled for that day who takes a
controlled substance chronically. Therefore, the physi-
cian needs to log in once per day and can check all
such patients at one time. As new controlled substance
prescriptions are not typically predictable (i.e., due to an
acute and unanticipated patient concern), physicians log
in separately and retrieve a PDMP patient report for
each new controlled substance that is prescribed.

For the delegate model, prior to the start of a clinical
day, the physician and delegate meet for five minutes in
which the physician indicates which patients are taking
controlled substances chronically (i.e., will receive a
continuing prescription). The delegate then obtains
PDMP patient reports on these patients, prints out the
reports (10 seconds per patient), and provides the
reports to the physician. In addition to these time costs,

the delegate model incurs additional costs of $0.05 for
paper, ink, and printer wear-and-tear per printed patient
report. As new controlled substance prescriptions are
not typically predictable, physicians log in separately
and retrieve a PDMP patient report for each new con-
trolled substance that is prescribed (i.e., the delegate
does not retrieve reports for new prescriptions).

Cost Estimation

The costs of retrieving PDMP patient reports are primar-
ily time costs. For physicians (if self-employed) or their
employers, these represent opportunity costs in that
physician time spent retrieving PDMP patient reports
could alternatively be spent on clinical activities such as
face-to-face interactions with patients or follow-up of
test results.

To estimate the total time spent retrieving PDMP patient
reports over one year, we considered a full-time equiva-
lent physician to have 4,200 patient visits per year,
which is the productivity standard set by the Centers for
Medicare and Medicaid Services and Health Resources
and Services Administration [16]. For each usage case
(i.e., comprehensive, selective, minimal) and model (i.e.,
physician, delegate), we summed the specialty-specific
amount of time spent retrieving PDMP patient reports
over a year, including logging in, submitting and receiv-
ing queries, routine password changes, lost/forgotten
passwords, etc.

Time spent retrieving PDMP patient reports was valued
according to physicians’ and delegates’ respective total
hourly compensation. We calculated total hourly com-
pensation by summing the specialty-specific hourly
wage [17–19] and benefits (33.5%) [20]. For physicians
of “other medical and surgical specialties” as defined by
NAMCS, we used the hourly wage of “other physicians
and surgeons” from Bureau of Labor Statistics data. For
delegates, we summed the mean hourly wage and ben-
efits (also 33.5%) for receptionists/information clerks
working in offices of physicians [17]. To compare the
specialty-specific physician costs of retrieving PDMP pa-
tient reports with the delegate model, we calculated the
difference between the specialty-specific physician
costs for each PDMP usage case and the delegate
costs.

Total Cost for an Outpatient Health Care System

Finally, although costs incurred by individual providers
are important, the aggregate cost over a health care
system may be sizeable. To estimate the magnitude of
costs for a health care system, we simulated a hypo-
thetical large health care system with 1,000 full-time
equivalent physicians. We based the composition of
physician specialties in this health care system on the
composition of the outpatient portion of one of our affili-
ated health care systems (Montefiore Medical Center).
We then multiplied and summed the specialty-specific
physician costs for each model and PDMP usage case.
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Sensitivity Analysis

At each visit, NAMCS reports medications “continued,”
defined as a renewal prescription or an explicit recom-
mendation that the patient continue the medication (i.e.,
review of the patient’s medication list). Therefore, we
may have overestimated the frequency of continuing
prescriptions for some specialties, for example, cardiol-
ogy, where 1.3% of visits resulted in a new prescription
but 16.8% of visits have a continuing medication.
Therefore, we conducted a sensitivity analysis limiting
the percentage of continuing prescription office visits to
three times the percentage of new prescription office
visits (the approximate ratio for internal medicine and
family medicine).

Results

For physicians, the estimated percentage of visits result-
ing in a new Schedule II, III, or IV controlled substance
prescription is highest for orthopedic surgeons (6.3%,
95% confidence interval [CI] ¼ 4.3–8.4), and the per-
centage of visits resulting in a continuing Schedule II, III,
or IV controlled substance is highest for psychiatrists
(36.3%, 95% CI ¼ 32.8–39.9) (Table 1). Total hourly

compensation varies between $118 (pediatrics) and
$284 (orthopedic surgery), with the total compensation
for delegates being $19. Psychiatrists spend the longest
estimated time retrieving PDMP patient reports
(21.9 hours annually), followed by neurologists (13.6),
family medicine physicians (13.5), and internal medicine
physicians (13.2) (Table 2).Time spent retrieving PDMP
patient reports decreases substantially with selective
PDMP usage and drops further with minimal usage
(e.g., 8.9 and 3.3 hours, respectively, for psychiatrists).

The annual time cost of retrieving PDMP patient reports
varies by physician specialty (Figure 1). For comprehen-
sive, selective, and minimal PDMP usage, orthopedic
surgeons incur the highest costs ($3,647, $1,859, and
$1,260, respectively), followed by psychiatrists ($2,720,
$1,108, and $405, respectively) and cardiologists
($2,601, $783, and $186, respectively). Comparing the
cost of the physician vs delegate model, use of the del-
egate model produces cost savings for all specialties in
the comprehensive usage case and all specialties ex-
cept for pediatrics and dermatology in the selective us-
age case (Figure 2). For the minimal usage case, the
physician and delegate models are roughly similar in
cost.

Table 1 Hourly total compensation and frequency of controlled substance prescriptions for physicians,

by specialty, and nonphysician delegate

Office Visits Resulting in a Schedule II, III,

or IV Controlled Substance Prescription*

Category Specialty

Hourly

Total

Compensation, $

No.

(unweighted)

New

Prescription

(95% CI), %

Continuing Prescription

(95% CI), %

Primary care Family medicine 123 31,337 6.2 (5.7–6.8) 16.5 (15.3–17.7)

Internal medicine 126 16,950 5.0 (4.3–5.8) 18.0 (16.3–19.7)

Pediatrics 118 21,468 1.2 (0.9–1.4) 3.3 (2.8–3.9)

Medical

subspecialties

Cardiovascular diseases 263 5,935 1.3 (0.6–1.8) 16.8 (14.7–18.9)

Dermatology 245 5,664 0.3 (0.2–0.5) 2.7 (1.9–3.6)

Neurology 155 4,039 4.1 (2.5–5.7) 20.5 (15.8–25.2)

Oncology 211 2,585 2.6 (1.7–3.6) 14.3 (10.5–18.1)

Psychiatry 124 7,632 6.1 (4.4–7.8) 36.3 (32.8–39.9)

Surgical

specialties

General surgery 207 6,192 2.8 (1.9–3.7) 9.9 (7.5–12.3)

Obstetrics and gynecology 143 10,373 1.4 (1.1–1.7) 4.6 (3.6–5.6)

Ophthalmology 198 9,814 0.5 (0.2–0.7) 4.2 (3.3–5.2)

Orthopedic surgery 284 9,744 6.3 (4.3–8.4) 14.8 (12.7–16.9)

Otolaryngology 237 4,400 1.7 (1.0–2.3) 6.7 (4.6–8.8)

Urology 236 4,687 2.8 (2.1–3.5) 11.3 (9.1–13.5)

Other Other medical and

surgical specialties†

127 29,978 4.2 (3.6–4.7) 16.2 (14.5–18.0)

Nonphysician Delegate‡ 19 — — —

CI ¼ confidence interval.

*Estimates obtained from the 2012–2014 National Ambulatory Medical Care Survey.
†Includes pain management, palliative care, and physical medicine/rehabilitation specialists, among others.
‡The delegate is a “healthcare receptionist” from Bureau of Labor Statistics wage estimates.
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For a large outpatient health care system consisting of
1,000 full-time equivalent physicians, the aggregate cost
of retrieving PDMP patient reports is shown in Figure 3.
Compared with the physician model, the delegate
model is less costly with comprehensive and selective
PDMP usage (savings of $907,283 and $156,216, re-
spectively). In the minimal usage case, the physician
and delegate model costs are similar. In a sensitivity
analysis accounting for possible overcounting of con-
tinuing prescriptions, the cost to a large health care sys-
tem is approximately 20% lower than the main analysis
for comprehensive PDMP usage, 13% lower for selec-
tive PDMP usage, and 5% lower for minimal PDMP us-
age (Supplementary Data).

Discussion

Using data on controlled substance prescriptions from a
national survey, combined with compensation data for
physicians and delegates, we estimated the time cost of
retrieving PDMP patient reports. Costs vary significantly
by specialty both due to compensation and frequency
of prescribing controlled substances, with orthopedic
surgeons and psychiatrists incurring the highest costs.
For most specialties, a model where delegates retrieve
PDMP patient reports is less costly than relying on
physicians to retrieve reports in the comprehensive us-
age case and in the selective usage case. While the
cost to individual providers is relatively small as a pro-
portion of providers’ yearly compensation, it represents
potential lost opportunities for other activities such as
patient care.

The rationale for PDMP mandates is intuitive, and a re-
cent study found that mandates that prescribers register
for, or both register for and use, were associated with
reductions in prescribing of Schedule II opioid analge-
sics in Medicaid [21]. However, the optimal frequency
with which physicians should check PDMP patient
reports is not known. In the current study, we found
large differences in the time spent retrieving PDMP pa-
tient reports by usage case, and, for many physicians,
the time saved by less frequent retrieval of PDMP pa-
tient reports will be used for clinical activities. Further,
physicians may retrieve PDMP patient reports during
uncompensated time, and a high burden of such ad-
ministrative tasks is linked with decreased satisfaction
and burnout [22,23]. Future research should delineate
the optimal frequency of PDMP patient report retrieval,
balancing time burden and the ability to detect high-risk
medication use.

While we found that the delegate model is less costly
than the physician model in most cases, the ability of
delegates to access PDMP systems varies by state. As
of December 2017, virtually all states authorize dele-
gates to obtain PDMP patient reports under the supervi-
sion of physicians [14]. We estimated costs for an
administrative staff member delegate (i.e., without a clin-
ical license), and this scenario is possible in 70%
(33/47) of states that have a statewide PDMP and au-
thorize delegate access; the remaining states require
delegates to have a clinical license (unpublished data,
Prescription Drug Monitoring Program Training and
Technical Assistance Center). A requirement that the
delegate be clinically licensed, and therefore have a

Table 2 Annual time spent retrieving prescription drug monitoring program patient reports by physicians

Usage Case Time, h

Category Specialty Comprehensive Selective Minimal

Primary care Family medicine 13.5 6.7 3.4

Internal medicine 13.2 5.9 2.7

Pediatrics 3.4 1.3 1.0

Medical subspecialties Cardiovascular diseases 9.9 3.0 0.7

Dermatology 2.3 0.6 0.3

Neurology 13.6 5.6 2.2

Oncology 9.8 3.7 1.6

Psychiatry 21.9 8.9 3.3

Surgical specialties General surgery 8.1 3.3 2.1

Obstetrics and gynecology 4.5 1.6 0.8

Ophthalmology 3.5 0.9 0.3

Orthopedic surgery 12.8 6.5 4.4

Otolaryngology 5.9 2.1 0.7

Urology 8.7 3.5 2.2

Other Other medical and surgical specialties 11.8 5.1 2.8

Nonphysician Delegate (mean) 11.8 3.4 1.7
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higher compensation, could reduce or negate the cost
savings we found for the delegate model. To reduce the
costs of PDMP use by delegates, physicians and health
care systems can advocate that unlicensed delegates
have PDMP access for the purposes of retrieving patient
reports for physician review. Furthermore, because dele-
gates do not generate revenue directly, health systems may
not invest in them unless it can be shown that delegates
will allow for greater throughput of visits by physicians.

In addition to the physician and delegate models de-
scribed here, models of retrieving PDMP patient reports

that harness the electronic health record (EHR) hold
promise. In collaboration with the Substance Use and
Mental Health Services Administration, the Office of the
National Coordinator for Health Information Technology
recently embarked on an initiative to explore integration of
PDMP data into EHRs [24]. Through pilot studies in sev-
eral states, this initiative found that EHRs could be suc-
cessfully configured to automatically retrieve PDMP
patient reports, triggered by events such as patient
scheduling or e-prescribing, and directly integrate that in-
formation into the EHR field containing patients’ prescrip-
tion history. While these were small-scale pilot projects
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Figure 1 Annual time cost for physician retrieval of prescription drug monitoring program patient reports by specialty.
Dark gray bars show the annual time cost, by physician specialty, in the comprehensive usage case (querying before
every Schedule II–IV controlled substance prescription). Medium gray bars show the cost in the selective usage case
(before new Schedule II–IV prescriptions and every six months for continuing medications), and white bars show the
cost in the minimal usage case (before new Schedule II or III prescriptions and annually for continuing medications).
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typically involving one clinical site, they were accomplished
with budgets of between $32,500 and $111,877, sug-
gesting that even when scaled up, EHR-PDMP integration
could cost health care systems less compared with physi-
cian or delegate retrieval of PDMP patient reports.

This study has limitations. First, our estimates rely on
several assumptions, but where possible, we produced
conservative estimates. For example, we assumed an
optimal workflow for physicians when retrieving PDMP
patient reports (i.e., batching of patients receiving con-
tinuing prescriptions). Therefore, we may have

underestimated physician costs. In addition, our esti-
mates for the time spent logging in and retrieving a
PDMP patient report are averages and may not be gen-
eralizable to all physicians. Second, for health care sys-
tem estimates, we could not extract specific data for
every specialty from NAMCS. The “other medical and
surgical specialties” category contains pain manage-
ment, palliative care, and physical medicine and rehabili-
tation specialists who tend to have a high rate of
controlled substance prescribing and therefore incur
considerable costs. Thus, our cost estimates may not
reflect costs for a health system consisting of more or
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Figure 2 Difference between annual cost of physician versus delegate retrieval of prescription drug monitoring pro-
gram patient reports, by specialty. Bars show the cost of the physician model minus the cost of the delegate model in
the comprehensive usage case (querying before every Schedule II–IV controlled substance prescription), selective usage
case (before new Schedule II–IV prescriptions and every six months for continuing medications), and minimal usage
case (before new Schedule II or III prescriptions and annually for continuing medications). A negative number indicates
that the physician model is less costly, and a positive number indicates that the delegate model is less costly.
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fewer of these specialists compared with the fraction
represented in NAMCS. Third, the most recent NAMCS
prescribing data available at the time of this analysis
was 2014; therefore our estimates may not reflect cur-
rent prescribing. Fourth, due to NAMCS limitations, we
may have overestimated the frequency of continuing
prescriptions. Our sensitivity analysis suggests that
health system costs may be lower than estimates from
the main analysis. Fifth, we did not estimate costs for
nurse practitioners or physicians’ assistants who pre-
scribe controlled substances because data for these
clinicians were not available in NAMCS; the ability to
prescribe controlled substances also varies by state.
Not including the costs experienced by these providers
may underestimate health care system costs. Similarly,
we did not estimate costs to pharmacists who may be
mandated to retrieve a report, so our estimates do not
reflect costs for health care systems with integrated
pharmacy services.

Conclusions

While physicians view PDMP information as important
for clinical care, retrieval of PDMP patient reports—a
clerical function—can detract from other clinical activi-
ties or contribute to burnout. Alternative models employ-
ing delegates to retrieve reports reduce time burden to
physicians and are less costly in most circumstances.
Integration of PDMP information directly into EHRs is a
promising model that may be less costly than relying on
physicians or delegates. Physicians find value in the

information obtained from PDMPs, clinical guidelines
recommend routine use, and states increasingly man-
date it. Therefore, physicians, health care systems, and
state governments should work together to streamline
PDMP access.
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