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The prescription drug monitoring program s

in a multifactorial approach to the opioid crisis:
PDMP data, Pennsylvania, 2016-2020

Jenna R. Adalbert"?"®, Amit Syal’, Karan Varshney??, Brandon George?, Jeffrey Hom?* and Asif M. llyas'?

Abstract

Background Prescription opioids remain an important contributor to the United States opioid crisis and to the
development of opioid use disorder for opioid-naive individuals. Recent legislative actions, such as the implementa-
tion of state prescription drug monitoring programs (PDMPs), aim to reduce opioid morbidity and mortality through
enhanced tracking and reporting of prescription data. The primary objective of our study was to describe the opioid
prescribing trends in the state of Pennsylvania (PA) as recorded by the PA PDMP following legislative changes in
reporting guidelines, and discuss the PDMP’s role in a multifactorial approach to opioid harm reduction.

Methods State-level opioid prescription data summaries recorded by the PA PDMP for each calendar quarter from
August 2016 through March 2020 were collected from the PA Department of Health. Data for oxycodone, hydroco-
done, and morphine were analyzed by quarter for total prescription numbers and refills. Prescription lengths, pill
quantities, and average morphine milliequivalents (MMEs) were analyzed by quarter for all 14 opioid prescription
variants recorded by the PA PDMP. Linear regression was conducted for each group of variables to identify significant
differences in prescribing trends.

Results For total prescriptions dispensed, the number of oxycodone, hydrocodone, and morphine prescriptions
decreased by 34.4,44.6, and 22.3% respectively (p <0.0001). Refills fluctuated less consistently with general peaks in
Q3 0of 2017 and Q3 of 2018 (p=0.2878). The rate of prescribing for all opioid prescription lengths decreased, ranging
in frequency from 22 to 30days (47.5% of prescriptions) to 31+ days of opioids (0.8% of prescriptions) (p <0.0001).
Similarly, decreased prescribing was observed for all prescription amounts, ranging in frequency from 22 to 60 pills
(36.6% of prescriptions) to 60-90 pills (14.2% of prescriptions) (p <0.0001). Overall, the average MME per opioid pre-
scription decreased by 18.9%.

Conclusions Per the PA PDMP database, opioid prescribing has decreased significantly in PA from 2016 to 2020.
The PDMP database is an important tool for tracking opioid prescribing trends in PA, and PDMPs structured similarly
in other states may enhance our ability to understand and influence the trajectory of the U.S. opioid crisis. Further
research is needed to determine optimal PDMP policies and practices nationwide.
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Introduction

Today’s opioid epidemic in the United States (U.S.) is
a public health crisis, instigated partly by healthcare
provider overprescribing [1]. While the U.S. consti-
tutes merely 5% of the global population, the nation
consumes 80% of the world’s entire opioid supply and
99% of hydrocodone [2]. Provider fear of undermanag-
ing patient pain and a lack of opioid prescribing guide-
lines drive excessive prescribing, a practice that confers
significant risks [3, 4]. Extensive opioid prescription
lengths increase the risk of long-term opioid depend-
ence for patients, with the additional consequence of an
increased number of opioid pills available for diversion
to unintended recipients in the community [5]. Over the
past two decades, increasing rates of opioid prescrip-
tions and opioid overdoses have quadrupled in parallel
[6] with opioid overdose prominently ranking as a lead-
ing cause of injury-related death in the U.S. [7]. While
opioid-related overdose deaths are now due predomi-
nantly to illicitly-manufactured fentanyl, and to a lesser
extent heroin, prescription opioids remain an important
contributor to today’s crisis and the development of
opioid use disorder for opioid-naive individuals [8, 9].

In response to the severity of the U.S. opioid cri-
sis, interventions targeted at the prescriber-level have
included initiatives such as opioid management recom-
mendations from government agencies [10] and the pub-
lication of specialty- and procedure-specific prescribing
guidelines [11]. In terms of measuring the efficacy of
these opioid stewardship interventions and monitor-
ing prescribing practices, a prominent legislative action
has been the development of state-specific prescrip-
tion drug monitoring programs (PDMPs). While PDMP
requirements for prescriber consultation and dispensary
reporting differ between states, the general goal of PDMP
implementation is to track controlled substance prescrib-
ing through a statewide database [12]. For opioids spe-
cifically, the potential of PDMPs to reduce the harms of
prescribed opioids exists in their ability to identify risky
healthcare provider prescribing behaviors and alert pro-
viders to patients with multiple opioid prescriptions or
co-prescribed controlled medications that may increase
overdose risk [13]. While studies assessing PDMP suc-
cess at harm reduction per these metrics have reported
variable outcomes [14, 15], PDMP data may be a valuable
tool for accurately visualizing longitudinal trends in opi-
oid prescribing.

Although the opioid epidemic is a nationwide popula-
tion health issue, the state of Pennsylvania (PA) consists
of a particularly vulnerable demographic. In 2016, the
state was third in the nation for opioid overdose mor-
bidity and mortality [16, 17]. There were 4314 deaths in
PA that involved an opioid in 2020, comprising 85% of
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all PA overdose deaths that year [17]. This number was a
16% increase in opioid-related deaths compared to 2019
(3728) and a 7 % decrease from 2017 (4645). Prescription
opioids contribute greatly to opioid-related morbidity as
well: nationally, after only a single day’s consumption of
an opioid prescription, the rate of persistent opioid use
is 6% at 1 year, and escalates to 13.5% if initial prescrip-
tion duration reaches a minimum of 7 days [18]. With
dependence or misuse initiated by prescription opioids,
individuals may be susceptible to transition to a more
potent illicit opioid and a subsequently increased over-
dose risk [19, 20].

Given the potential of PDMPs to serve as an impor-
tant tool for tracking opioid distribution and quantifying
areas of significant opioid distribution per population
in states with high opioid morbidity and mortality, the
purpose of our study was two-fold. First, we aimed to
publicly present the trends of the three most commonly
prescribed opioids in PA - oxycodone, hydrocodone,
and morphine — from August 2016 to March 2020, as
reported by the PA PDMP. In addition to presenting
these prescribing trends, we also aimed to provide data
on prescription lengths, quantities, and average mor-
phine milliequivalents (MME) for all 14 opioid medica-
tions recorded by the PA PDMP so that this data may
be utilized in further studies and compared to prescrib-
ing trends in other states for distribution mapping pur-
poses. The second aim of our study was to discuss PA’s
approach to regulating prescription opioids through the
PDMP from August 2016 to March 2020. During the
time period that coincides with our data, several key leg-
islations were enacted to promote opioid stewardship
that may offer harm reduction insight when compared to
interventions in other states [21-23]. In the context of
our findings, we then reviewed and explored the utility
of PDMPs in a multifactorial approach to opioid harm
reduction.

Methods

This retrospective, cross-sectional study using de-identi-
fied, aggregate prescription data was determined exempt
by the Thomas Jefferson University Institutional Review
Board.

Data source

Monitored by the PA Department of Health (DOH),
the PA PDMP is an electronic, statewide database
that obtains information on all controlled substance
(Schedule II-V) prescriptions filled at a dispensary
[21]. For opioids specifically, the PA DOH collects and
records several opioid prescribing metrics reported
through the statewide PDMP as state- and county-level
data. Prior to October 2014, the Office of the Attorney
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General operated the PA PDMP with required report-
ing limited to Schedule II substances [21]. PA legisla-
ture transferred operations and development of the
statewide PDMP to the PA DOH following Act 191
of 2014 [22] which led to the official launch of a new
PDMP by the PA DOH in August 2016. Starting Janu-
ary 1, 2017, all licensed dispensers in PA were man-
dated by the state government to report all dispensed
Schedule II-V prescriptions to the PA PDMP [23]. This
legislation was accompanied by the requirement that
all licensed prescribers with authorization to distrib-
ute, dispense, or administer controlled substances in
PA register for the PDMP and query its information at
select times to inform prescribing decisions [23].

Data metrics

For the purposes of this study, the PA DOH provided de-
identified state-level opioid prescription data summaries
recorded by the PDMP for each calendar quarter from
August 2016 (the official launch date of data collection)
through March 2020. The dataset used in this study came
from a database that provides statewide and countywide
surveillance of opioid prescribing. As the dataset used
statewide and countywide data, calculation of sample
sizes was not required.

Data summaries included prescribing metrics for
14 different prescription opioids: belladonna-opium,
codeine, fentanyl, hydrocodone, hydromorphone, lev-
orphanol, meperidine, methadone, morphine, oxy-
codone, oxymorphone, sufentanil, and tapentadol.
Buprenorphine was excluded from all provided metrics.
Metrics reported per quarter included the total num-
ber of each type of opioid prescribed, the total number
of each type of opioid prescription refill, the length of
these prescriptions categorized into five groups (3 days
or less, 4-7days, 8-21days, 22-30days, 31days or
more), and the quantity of these prescriptions cate-
gorized into four groups (21 pills or less, 22-60 pills,
60-90 pills, 90 pills or more). The average prescription
morphine milliequivalent (MME) calculated from all
opioids prescribed per quarter was also provided.

Data analysis

From the metrics of total number of prescription opioids
and their respective refill data, we selected to analyze
oxycodone, hydrocodone, and morphine. During any
quarter from August 2016 to March 2020, these three
prescription opioids comprised approximately 90% of
opioids prescribed by healthcare providers in PA and
represent a comprehensive demographic of prescrib-
ers by type and geography [24]. The remaining analyzed
metrics included all 14 opioid prescription variants. Data
were extracted, tabled, and graphed for longitudinal
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review of prescribing trends. Simple linear regression
was conducted to form best-fit lines and to compare if
there were significant differences between slopes, where
quarter & year was the predictor variable and total num-
ber of prescriptions was the outcome variable. An F-test
was run to determine if there was a difference in slopes
for lines of best-fit for each opioid. P-values, as well as
F-test values were reported. Graphs were created and
simple linear regression of data was conducted using
GraphPad Prism v.9.0.0 for Windows (GraphPad Soft-
ware, San Diego, CA).

Results

Table 1 is a comprehensive report of the five prescription
opioid metrics, as provided by the PA DOH for each cal-
endar quarter (August 2016 to March 2020), recorded by
the PA PDMP.

Total prescriptions

Overall, a total of 20,959,676 oxycodone, hydrocodone,
and morphine prescriptions were dispensed in PA from
the third quarter (Q3) of 2016 to the first quarter (Q1)
of 2020. Of these prescriptions, 11,680,654 were oxy-
codone, 7,432,538 were hydrocodone, and 1,846,484
were morphine (Table 1). For oxycodone, prescriptions
ranged from 961,172 in Q3 of 2016 to 630,888 in Q1
of 2020, displaying a consistent decline in prescribing
(34.4% decrease) (Fig. 1). Hydrocodone and morphine
demonstrated similar downward prescribing trends with
hydrocodone prescriptions ranging from 662,695 in Q3
of 2016 to 366,966 in Q1 of 2020 (44.6% decrease), and
morphine prescriptions ranging from 135,983 in Q3 of
2016 to 105,668 in Q1 of 2020 (22.3% decrease) (Fig. 1).
Regression analysis indicated that the slopes of oxyco-
done, hydrocodone, and morphine total prescription
amounts were different (p <0.0001; F=249.5, DFn=2,
DFd=39).

Number of refills

Following an initial opioid prescription, a total of
11,683 oxycodone, 5489 hydrocodone, and 7267 mor-
phine prescription refills were dispensed in PA from Q3
of 2016 to Q1 of 2020 (Table 1). There was a wide range
of oxycodone prescription refills, from a maximum of
1099 refills in Q3 of 2018 to a minimum of 262 in Q3
of 2016 (Fig. 2). For hydrocodone, prescription refills
reflected a more consistent pattern with a minimum of
161 in Q3 of 2016 that reached a maximum of 591 in
Q3 of 2018, with subsequent quarters reflecting a rela-
tively downward trend (Fig. 2). Morphine prescription
refills reached a peak of 687 in Q2 of 2017, with a low
of 300 in Q1 of 2019 and depicted a relatively variable
prescription refill pattern (Fig. 2). To create a general
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opioid prescription refill trend, consolidation of oxy-
codone, hydrocodone, and morphine prescriptions
refills revealed a trendline with notable peaks in Q3 of
2017 and Q3 of 2018 (Fig. 2). Regression analysis dem-
onstrated that the slopes of oxycodone, hydrocodone,
and morphine refills were not different (p =0.2878;
F=1.290, DFn =3, DFd =52).

Length of prescriptions

For all opioids prescriptions dispensed in PA from
Q3 of 2016 to Q1 of 2020, 3,866,781 (16.8%) were
prescribed for 3days or less, 3,832,481 (16.6%) were
4-7 days, 4,204,336 (18.3%) were 8—21days, 10,936,993
(47.5%) were 22-30days, and 174,029 (0.8%) were 31
or more days in length (Table 1). In general, all opi-
oid prescription lengths decreased in prescribing fre-
quency from Q3 of 2016 to Q1 of 2020 (Fig. 3). Opioid
prescriptions dispensed for 22-30days were by far
the most common prescription length, ranging from
898,432 prescriptions in Q3 of 2016 to 575,078 in Q1
of 2020 (36.0% decrease) (Fig. 3). The least common
opioid prescription length was 31 or more days, with
a range of 17,173 prescriptions dispensed in Q3 of
2016 and 7394 in Q1 of 2020 (56.9% decrease) (Fig. 3).
Regression analysis showed that the slopes of the five
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opioid prescription lengths were different (p <0.0001;
F=282.8, DFn=4, DFd =65).

Prescription quantities

In terms of individual opioid prescription amounts dis-
pensed in PA from Q3 of 2016 to Q1 of 2020, 5,993,229
(26.1%) prescriptions consisted of 21 pills or less,
8,432,979 (36.6%) consisted of 22-60 pills, 3,263,516
(14.2%) consisted of 60-90 pills, and 5,324,879 (23.1%)
consisted of 90 pills or more (Table 1). Overall, a decrease
in prescribing was identified for all prescription opi-
oid quantities from Q3 of 2016 to Q1 of 2020 (Fig. 4).
Prescriptions consisting of 22-60 pills were by far the
most commonly dispensed, trending downwards from
717,408 prescriptions in Q3 of 2016 to 428,840 in Q1 of
2020 (40.2% decrease) (Fig. 4). Conversely, prescriptions
consisting of 60-90 pills were the least commonly pre-
scribed, decreasing from 267,419 prescriptions dispensed
in Q3 of 2016 to 172,176 in Q1 of 2020 (35.6% decrease)
(Fig. 4). Regression analysis indicated that the slopes of
the four opioid prescription amounts were different
(p <0.0001; F=126.7, DFn=3, DFd =52).

Average MMEs
Overall, the average MME amount per opioid prescrip-
tion dispensed in PA from Q3 of 2016 to Q1 of 2020 was
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Fig. 3 Number of opioid prescriptions by length of prescription days dispensed in PA from August 2016 to March 2020 per the PDMP
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59.78 (Table 1). Average MMEs per opioid prescription  Discussion
trended downwards from 68.06 in Q3 of 2016 to 55.23 in  Our longitudinal review of the PA PDMP opioid pre-
Q1 of 2020 (18.9% decrease) (Fig. 5). scription data demonstrates that total prescriptions,
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length of prescriptions, prescription pill quantities, and
average MMEs have decreased significantly in the state
of PA. Per our complete annual data available following
attainment from the PA DOH from 2017 to 2019, the rate
of prescribing in PA was 53.7 per 100 population in 2017,
46.2 per 100 population in 2018, and 40.7 per 100 popu-
lation in 2019 [25]. To understand PA’s prescribing trends
in the context of available nationwide data adjusted per
population and provided by the CDC, the rate of opioids
dispensed nationwide has declined progressively since
2012, with 59.0 per 100 population in 2017, 51.4 per
100 population in 2018, and 46.7 per 100 population in
2019 [26]. During this time, PA’s overall state population
has remained relatively constant with a total population
of 12,788,468 individuals in 2016, 12,794,679 in 2017,
12,809,107 in 2018, 12,798,883 in 2019, and 12,989,625 in
2020 [25]. To provide context on the ranges of prescrib-
ing that exist between states, Alabama dispensed 108.8
and District of Columbia 28.4 per 100 population in
2017, Alabama dispensed 97.5 and District of Columbia
25.0 per 100 population in 2018, and Alabama dispensed
85.8 and Hawaii dispensed 30.3 per 100 population in
2019 [26]. Comparatively, PA’s 2017-2019 opioid pre-
scribing rates fall within the middle third of this national
prescribing range, reflecting the overall decrease in pre-
scribing trends observed at the national level. It is also
crucial to mention that the PA PDMP does not record
data on tramadol, a combination drug composed of opi-
oid and serotonin/norepinephrine reuptake inhibitor that
was not recognized as a Schedule IV controlled substance
until 2014 [27]. While tramadol is considered an effec-
tive analgesic with a low potential for abuse, it has been
associated with a higher risk of death in comparison to
other common analgesics such as naproxen or diclofenac
[28]. We emphasize this point given the discrepancy
between CDC PA prescribing rates and our PA PDMP
data — when adjusted for tramadol, PA opioid prescrib-
ing trends continued to reflect a consistent decrease, but
rates were increased to 58.3 per 100 population in 2017,
49.9 per 100 population in 2018, and 47 per 100 popula-
tion in 2019 [26].

While this decrease in national opioid prescribing rates
is attributed to awareness engendered by the opioid epi-
demic and interventions at federal and state levels target-
ing different levels of prevention [29, 30], the instillment
of state PDMPs and mandates accompanying their use
have been a key component of the U.S. approach to
opioid harm reduction. The transition of PA PDMP
operations to the PA DOH [21] in August of 2016 was
accompanied by several important measures passed by
PA legislature targeted at reducing harm from prescrip-
tion opioids specifically. Designed to enhance the rigor
of the PA PDMP, this legislation focused on restricting
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opioid prescription amounts and refills: Act 126 of 2016
[31] established a list of opioid initiation requirements
and set a seven-day limit on opioid prescriptions for
minors, while Act 122 of 2016 [32] set a seven-day limit
and banned refills on opioid prescriptions written by hos-
pital emergency department (ED) and urgent care center
providers. To complement these restrictions, PDMP-spe-
cific legislative changes focused on enhanced reporting of
controlled substance prescribing and increased provider
consultation of the database. Specifically, Act 124 of 2016
[33] mandates that providers consult patient prescription
records in the PDMP prior to every opioid or benzodi-
azepine prescription and refill, amending the previous
requirement of a single consult upon initial prescription
or at the prescriber’s judgement. This Act also amended
dispenser requirements, with pharmacies required to
submit dispensed opioid prescription data to the PDMP
within 24hours, in contrast to the previous 72-hour
requirement. Overall, these legislative changes focused
on several fundamental areas for prescription opioid
harm reduction in the PA healthcare system. At the
provider level, setting prescribing limits for vulnerable
populations such as children or patients with brief pro-
vider contact in urgent and emergent settings is valuable
for both protecting these groups and physically limiting
the number of opioids dispensed into the community.
Similarly, requiring regular provider consultation of the
PDMP informs responsible prescribing and may reduce
the overdose risk that accompanies multiple opioid pre-
scriptions or opioid and benzodiazepine co-prescribing
[34]. At the dispensary level, promptly inputting opioid
data supports these provider level harm reduction meas-
ures and eliminates “doctor shopping” in which patients
may surreptitiously visit numerous providers for multiple
opioid prescriptions [35].

Regarding the nationwide effects of the emergence
of PDMPs on opioid prescriptions, Bao et al. analyzed
national ambulatory care data during the emergence of
PDMPs from 2001 to 2010 and found that PDMP imple-
mentation was associated with a 30% reduction in the
rate of Schedule II opioid prescribing [36]. Importantly,
this reduction of opioids dispensed into the community
was immediate and sustained through the second and
third years following PDMP launch [36]. In the context
of other states that have similarly increased PDMP rigor,
our findings are generally consistent with the decrease
in opioid prescribing that follows this type of legislative
action [37-41]. Per our PA PDMP data and net values
calculated from Table 1, the largest decreases in pre-
scribing between 2016 and 2020 were the number of
90+ pills being prescribed (45.41% decline), 8—21day
length prescriptions (49.33% decline), and 31+ day
length prescription (56.94% decline). Additionally, it is
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important to denote that during this four-year period,
the number of refills of oxycodone increased (161.45%
increase), as did the number of refills for hydroco-
done (90.06% increase); while the number of morphine
refills did instead decrease, it decreased less compared
to any other metric analyzed in this study (13.65%
decline). While primary opioid prescription trends have
decreased consistently per the PA PDMP, the total num-
ber of prescription refills of oxycodone and hydrocodone
demonstrates an increasing trend, which contrasts the
findings of decreased refills following increased PDMP
rigor in other states [37, 40]. Importantly, this consti-
tutes a necessity for further research to understand the
rationale for this increase in PA. Monitoring for all met-
rics, but especially refill totals, will be integral in future
opioid surveillance in order to effectively guide policy
enactment (Table 2).
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While the PA PDMP mandates are an important part
of PA’s approach to opioid harm reduction, we empha-
size that these changes in prescription opioid regulations
in PA have been accompanied by initiatives targeted at
patients particularly vulnerable to opioid overdose risk as
part of a heterogenous approach. In November 2016, the
Drug Enforcement Agency 360 Initiative was launched
to combat the severity of opioid misuse and overdose in
Pittsburgh, PA [24]. Using Pittsburgh as a pilot city prior
to national implementation, the 360 Strategy brought
together experts in substance misuse disorder and pre-
vention to provide resources for educating youth about
the consequences of opioid misuse, with the long-term
goal of reducing overdose in the future [24]. This initia-
tive focused on establishing relationships between com-
munity partners, treatment providers, educators, and
policymakers, and currently fosters opioid misuse-related

Table 2 Summary of opioid prescribing in PA between 2016 and 2020 as per the PDMP and associated data

Summary of Findings

The PA PDMP has highlighted that across nearly every measure, prescriptions of oxycodone, hydrocodone, and morphine have declined between 2016 and

2020in PA.

High prescription quantities (904 pills) and long length of prescriptions (31+ days) had the largest decline over this period, with a 45.41% decrease and 56.94%

decrease respectively.

These findings highlight that legislative measures, alongside multimodal pain treatments and preventive interventions, have been effective at lowering rates of
opioid prescribing with monitoring of prescriptions by the PDMP integral in the tracking progress.

Death attributed to opioid overdose has similarly shown a decrease over this period, but further investigation is required to understand what measures have

effectively resulted in this change.

PDMP program utility is evident for tracking prescriptions, but further research is needed to delineate its overall effectiveness in helping to lower total opioid-

related deaths and crimes.
Prescription metric

Total number of prescriptions

Oxycodone 961,172
Hydrocodone 662,695
Morphine 135,983
Number of refills
Oxycodone 262
Hydrocodone 161
Morphine 557
Length of prescriptions
<3days 319,335
4-7days 320,389
8-21days 386,075
22-30days 898,432
314 days 17,173
Prescription quantities
<21 pills 483,247
22-60 pills 717,408
60-90 pills 267,419
90+ pills 473,329
Average morphine milliequivalents 68.06

Starting total (at Q3:2016)

Final total (at Q1: 2020) % Net change

from 2016 to

2020

630,888 —34.36
366,966 —44.63
105,668 —22.29
685 416145
306 +90.06
481 —13.65
211,834 —33.66
210,358 —34.34
193,295 —49.33
575,078 —35.99
7394 —56.94
338,537 —29.95
428,840 —40.22
172,176 —35.62
258,405 —4541
55.23 —18.51
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information sharing, integrated strategies, and resource
discussion between these entities [24]. Additionally, the
PA Centers of Excellence (COE) established a network of
45 facilities across PA that ensures individuals with opi-
oid use disorder (OUD) have access to integrated and
coordinated care and works to facilitate care for individu-
als with OUD who receive coverage through Medicaid
[24]. In tandem with prescribing regulations, these types
of initiatives create a supportive network to prevent the
development of OUD and protect patients with the goal
of a healthy and sustained recovery (Table 3).

Although available data on overdose deaths in PA
attributed to prescription opioids show a simultaneous
decrease congruent with our PDMP data trends start-
ing in Q4 of 2016 [42], we caution any assumption that
legislative action and enhanced PDMP rigor alone are
sufficient to reduce the morbidity and mortality from
prescription opioids. The PA PDMP’s association with
decreased overdose deaths during our study period has
likely been amplified by integration with interventions
such as enhanced provider education focused on reduced
opioid prescribing, increased use of multimodal pain
treatments, and other key aforementioned initiatives.
While the enactment of PDMP mandates may be associ-
ated with decreased prescribing, the literature supporting
PDMP utility in opioid harm reduction at the population
level is mixed. Multiple studies have shown no significant
reductions in opioid-related deaths or crime rates fol-
lowing the implementation of a PDMP [15, 43]. Recently,
a systematic review by Puac-Polanco et al. found that
PDMPs with mandatory consultation policies were asso-
ciated with reductions in prescribing behaviors, diversion
outcomes, hospital admissions, substance-use disorders,
and mortality rates [44]. Importantly, they identified
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that inconsistencies in the current PDMP evidence base
were due to the diversity of analytical approaches across
studies and heterogeneity in state PDMP policies [44].
This heterogeneity of state PDMPs creates barriers and
limitations to effective PDMP use by the U.S. healthcare
system. While a national PDMP database has been rec-
ognized as crucial for addressing opioid misuse activities
that cross state lines, discrepancies in PDMP legislation
related to consultation is a limitation to interstate data
sharing [45]. PDMP design is another prominent barrier
to their effectiveness in practice with providers in mul-
tiple states reporting difficulties with the lack of intui-
tive formatting and the time-consuming nature of data
[46—49]. This suggests an important role for technical
improvement in PDMP platform access for providers
— enhanced ease of use and efficiency may advance the
utility of PDMPs in the clinical environment and further
clarify their true effectiveness in harm reduction at the
population level when accompanied by legal mandates.

Limitations

To our knowledge, this study is the first to directly
report and analyze statewide prescribing trends using
the PA PDMP data in the context of legislative PA PDMP
initiatives via a multi-database review with PubMed,
Scopus, Ovid MEDLINE, CINAHL and ScienceDirect.
However, we warrant caution in drawing definitive con-
clusions from this data — rather, the effectiveness of the
PDMP and related legislation should be considered in
the context of multiple interventions. Other initiatives
such as increased provider opioid education and aware-
ness occurring amidst today’s opioid crisis have likely
impacted prescribing trends, hence our emphasis that
this significant decrease in prescribing is multifactorial.

Table 3 Opioid-related legislative measures/initiatives adopted in PA to address the opioid crisis

Name of Legislation/Initiative Year Summary of Purpose
adopted/
initiated
Act 191 (PA Legislature) 2014 Requires monitoring Schedule Il through Schedule V controlled substances; the PA DOH has
become responsible for the development and maintenance of the new PDMP system [22].
Act 126 (PA Legislature) 2016 Restricts total opioid prescription amounts and refills [31].
Act 122 (PA Legislature) 2016 Establishes a list of opioid initiation requirements and creates a limit of 7 days for prescribing
opioids to minors [32].
Act 124 (PA Legislature) 2016 Mandates that providers consult patient prescription records in the PDMP prior to prescribing
and refilling every opioid/benzodiazepine; amends dispenser requirements to submit data to
PDMP within 24 hours [33].
Drug Enforcement Agency 360 Initiative 2016 Provision of resources to educate youth about the dangers of opioid usage; developing rela-
tionships and discussions between various entities in order to lower rates of opioid overdoses;
creating networks to prevent opioid use disorder (OUD) and protect those who have OUD [24].
PA Centers of Excellence Network 2016 Ensures that individuals with OUD receive coordinated and integrated care, with coverage

through Medicaid; creates networks to prevent opioid use disorder (OUD) and protect those

who have OUD [24].
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Per the Drug Enforcement Agency, prescription opioid
sales have been declining since 2014 [50] which predates
our available PDMP data. Given that PA’s increased
PDMP rigor coincides with important legislative actions
in 2016, we cannot directly attribute decreases in pre-
scribing to the enhanced PDMP model and its sup-
porting legislation. However, similar legislative actions
supporting increased PDMP rigor in Ohio, Kentucky,
Florida, New York, Tennessee, and Oregon over the
past decade have demonstrated decreases in MME per
capita and prescription opioid-related overdose deaths
to varying degrees [51]. Further research is needed to
understand the state policies and practices that create
an optimal PDMP structure for opioid harm reduction,
and we aim to contribute by transparently reporting the
PDMP legislative changes and data in PA. While today’s
opioid overdose deaths are driven by illicitly manufac-
tured fentanyl nationally, reducing the prescribing rate
and amount of prescription opioids remains an impor-
tant strategy, particularly for opioid-naive individuals.
Additionally, omitting data on tramadol from the PA
PDMP is a limitation that prevents direct comparison
of opioid prescribing trends with national databases
or other state PDMPs that include this controlled sub-
stance. Given that tramadol is trended on a national level
and linked to a higher risk of death in certain popula-
tions [28], we recommend that PA include this metric in
the available PA PDMP data. We also recommend that
the PA PDMP data on opioid quantity be presented more
granularly than <21 pills. A breakdown of prescription
quantities in categories such as 0-5, 6-10, 11-15, and
16-20 pills may provide important distinctions in opioid
consumption from this patient group and improve pre-
scribing practices.

Conclusion

Based on a longitudinal review of dispensed opioid
prescriptions reported to the PA PDMP database from
2016 to 2020, opioid prescribing has decreased signifi-
cantly in PA. Although we cannot attribute decreased
prescribing directly to the PDMP but rather to a collec-
tion of legislative actions and increased provider edu-
cation, we show that PDMP data is an important tool
to track the prescribing of controlled substances and
measure the impact of prescription opioid harm reduc-
tion initiatives. Additionally, the implementation of
mandatory PDMP reporting for controlled substances
creates the potential for a nationally linked database
that may enhance opioid prescription tracking. Further
research is needed to compare and improve the effec-
tiveness of different legislative PDMP policies and prac-
tices nationwide.
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