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ABSTRACT

BACKGROUND: Several US states have introduced legislation to support the legitimate medical use of opioids while limiting misuse and diver-
sion. One concern which has been addressed through legislation is preventing individuals from seeking opioid prescriptions concurrently from
multiple providers. However, the impact of this legislation on the incidence of patients receiving concurrent prescriptions remains relatively unex-
plored. This study examines this phenomenon based on claims data from Medicaid enrollees and the enactment of legislation in Indiana.

METHODS: Indiana Medicaid claims data over the period of January 2014 to December 2019 were used to determine the changes in the
percentage of individuals receiving opioid prescriptions from multiple providers within a 30-day period, that is, concurrent opioid prescrip-
tion (COP) individuals. Indiana Medicaid enrollees with a diagnosis of opioid use disorder (OUD) receiving opioid prescriptions, that is, the
OUD-group, were identified and separated from the enrollees without a diagnosis but receiving opioid prescriptions, that is, the non-OUD
group. The mean percentages of COP individuals (with or without an OUD diagnosis) within the subset of individuals that received opioid
prescriptions were compared before and after the passage of Indiana Public Law 194.

RESULTS: There were 5336 who met the criteria of COP individuals, and 2050 of those were in the OUD-group. In either group, there was a
significant difference in the change in percentages (slope) before and after Indiana Public Law 194 passed. In addition, there was a significant
decrease in the mean percentage of COP individuals in the non-OUD group, while the difference was not significant in the OUD group.

CONCLUSION: Our study suggests that Indiana Public Law 194 had a positive impact on curbing COP. This study is limited by the level of
details available from claims data and suggests additional studies to evaluate prescription use and prescribing practices are warranted.

KEYWORDS: Prescription opioids, perception drug monitoring programs, concurrent prescriptions, legislation, reimbursement claims data,

Medicaid

RECEIVED: November 21, 2022. ACCEPTED: March 23, 2023.
TYPE: Original Research

FUNDING: The author(s) received no financial support for the research, authorship, and/or
publication of this article.

DECLARATION OF CONFLICTING INTERESTS: The author(s) declared no potential
conflicts of interest with respect to the research, authorship, and/or publication of this
article.

CORRESPONDING AUTHOR: Nan Kong, Weldon School of Biomedical Engineering,
Purdue University, 206 S. Martin Jischke Drive, West Lafayette, IN 47906, USA.
Email: nkong@purdue.edu.

Introduction

The US is currently experiencing an opioid epidemic. In 2020,
9.3 million individuals aged 12 and older reported misusing
prescription pain relievers.! Misuse of prescription opioids
poses a serious threat to public health, resulting in a rising
number of overdose deaths and emergency department visits.?
Prescriptions for opioid pain relievers played a significant role
in the early part of the epidemic.3® Opioid overdose deaths
increased in 2020 due in part to COVID-19-related social iso-
lation and stress.” Marion County, the largest county in the
state of Indiana, reported a 47% increase in drug overdose
deaths and a 61% increase in EMS calls for suspected overdose
after a pandemic stay-at-home order was enacted.?

Some individuals seek opioid prescriptions from multiple
providers.2? Patients that receive concurrent opioid prescrip-
tions (termed COP individuals in this paper) were reported to
be at a higher risk of opioid use disorder (OUD) and overdose.?

These COP individuals, referred to as “doctor shoppers” in
many previous studies, were also reported to be at risk for
increased incidence of injury, mental health disorders, alcohol
misuse, and death.” A California study using a cross-sectional
analysis of opioid prescription patterns between 2015 and 2018
found that COP individuals were at a high risk of OUD but
made up only a small fraction (1% to 2%) of those at risk of
dangerous opioid use.!® A recent study examining opioid pre-
scriptions found that COP individuals in Arkansas had higher
odds of engaging in high-risk opioid use.!

State-wide mechanisms have been developed to identify
COP individuals, which are intended to support the legitimate
medical use of controlled substances while limiting medication
misuse and diversion. As of June 2021, every state has enacted
legislation creating Prescription Drug Monitoring Programs
(PDMPs).12 Some evidence suggests that these programs may
have helped reduce overall opioid prescriptions.’* However,
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INSPECT

provides summaries of controlled
substance prescriptions (CSPs) for
each patient, as well as the
information about prescribing
practitioner(s)

Indiana Administrative

Code 844 IAC 5-6

established standards and protocols
for physicians in prescribing opioid-
controlled substances for pain
management treatment

Indiana Public Law 194

In March 2018, the Indiana Public
Law 194, was passed, which
required that beginning in January
of 2019, prescribers were required
to review the guidance suggested
by INSPECT before prescribing

Figure 1. Indiana’s legislation timeline.

there is insufficient evidence to determine if PDMPs have
had a similar effect on the number of COP individuals.10:1415
A recent study found an increase in the number of COP
individuals among Medicaid-enrolled pregnant women in
Indiana’® after the implementation of a state-wide PDMP
program in Indiana, while a national study found a decrease in
the rate of multiple provider episodes for those commercially
insured after the implementation of state PMDPs.'7 The
effects of state rules on prescribing in Indiana have also been
studied in the general population. For instance, Al Achkar
et al'® studied the volume of prescribed opioids before and after
Indiana implemented opioid prescribing rules in 2013. At the
national level, a recent study assessed the impact of PDMP
policies on adverse opioid-related events among patients with
prescription opioid use.?

In Indiana, a PDMP program called the Indiana Scheduled
Prescription Electronic Collection and Tracking Program
(INSPECT), was implemented in 2004.13 INSPECT provides
summaries of controlled substance prescriptions (CSPs) for
each patient and information about prescribing practitioner(s).
In 2013, the Indiana Medical Licensing Board enacted emer-
gency prescribing rules, which became permanent in 2014 as
the Indiana Administrative Code 844 IAC 5-6.20 This code
established standards and protocols for physicians prescribing
opioid-containing medications for pain management treat-
ment.?! In Indiana, these prescribing rules are only applicable if
patients have been prescribed for more than 3 consecutive
months with more than 60 opioid-containing pills per month
or with a morphine equivalent dose (MME) of 15 mg/day or
greater.?? In January 2017, Senate Bill 226 was introduced,?!
which limited the amount of an opioid prescription a prescriber
may use for an adult who is being prescribed an opioid for the
first time. In March 2018, Senate Bill 221 was passed and
became Indiana Public Law 194 (PL 194), which required that
beginning in January of 2019, prescribers were required to
review a patient’s recently filled prescriptions in INSPECT
before prescribing opioids?? see Figure 1. In addition to review-
ing the patient’s drug prescription history in state-wide

databases, these rules issued by the Medical Licensing Board
require prescribers to (1) evaluate opioid recipients for psychi-
atric conditions, (2) perform regular drug screening, and (3)
obtain a signed controlled-substance agreement.!8

There has been limited analysis of utilization patterns of
individuals visiting multiple providers, which could help
inform future initiatives on opioid prescribing. The purpose of
this study is to determine whether the reduction in the per-
centage of COP individuals among Indiana Medicaid enroll-
ees was associated with the passage of PL 194. We utilized
Indiana reimbursement claims data to assess the impact of the
PL 194 for individuals with a diagnosis of OUD who also
received opioid prescriptions, and for those without an OUD
diagnosis. The objective of comparing the OUD versus the
non-OUD groups is to better understand the behavior of indi-
viduals with an opioid-related diagnosis when there would be
a decrease in their access to controlled substances with the
announcement and passage of opioid prescription regulations.
However, OUD is likely to be underdiagnosed in the health
system for numerous reasons. For instance, many medical pro-
viders lack specialized training to diagnose and treat opioid
use disorder, and so may not recognize early signs of depend-
ence.?* In addition, claims data have been found to underesti-
mate opioid use disorder.?

Materials and Methods
Study data and population

In this study we used Medicaid reimbursement claims data
obtained from the Indiana Family and Social Services
Administration (FSSA) to identify COP individuals. This
database contains information regarding the type of opioids
prescribed, which is identified with the national drug code
(NDC), and information of the national provider identifier
(NPIs) for each provider. Electronic claims records are also
available and include diagnosis and procedure information.
Patient demographic data includes age, sex, race/ethnicity, and

3-digit ZIP codes.
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We identified all prescriptions involving opioid analgesics
between January 2014 and December 2019. A complete list of
opioid analgesics is in the Supplemental Table S1. We excluded
opioids prescribed for opioid use disorder. Claims records were
excluded from the study if there was no information regarding
the NPI and date of service.

Measurements

Concurrent opioid prescriptions behavior. For the primary out-
come, we identified concurrent opioid prescription behavior
among Medicaid enrollees in Indiana. We recorded the NPI
information for each individual in our analytical sample to
identify unique providers. Using the provider information, we
identified COP individuals as those with at least a pair of con-
secutive claims less than 30 days apart and prescribed by differ-
ent NPIs. Note that there are different definitions on COP
individuals, depending on the study design and patient sam-
pling. For example, Schneberk et al'® defined COPs as those
who received greater than 6 or more prescriptions from at least
6 different prescribers within 6 months. Kaboré et al?® defined
a COP as an individual with at least 1 day of overlapping pre-
scriptions written by at least 2 different prescribers and filled in
at least 3 different pharmacies. Our selection of the time win-
dow to identify COP considered the average number of days of
opioid analgesic supply to treat acute pain. Studies have shown
that an opioid analgesic supply of <7days appears sufficient
for many patients in primary care settings.”’ Therefore, 2 or
more consecutive claims for an opioid analgesic prescription
from different providers 30 days apart indicate unconventional
multiple opioid prescription-seeking behavior.

For the second outcome of our analysis, we identified the
number of COP individuals who received a diagnosis for opi-
oid use disorder (OUD). We classified those diagnosed with an
OUD, that is, diagnosed with opioid misuse, and opioid
dependence, and/or patients who had an emergency room visit
or hospitalization with a diagnosis of poisoning within the
study period, and those who were diagnosed with non-OUD
causes. We based our OUD population extraction on ICD-9
and ICD-10 diagnosis codes (see Supplemental Table S2).

Standardized percentage of COP individuals. We dated the
claims of each extracted individual in either group (OUD and
non-OUD groups), which includes those COP individuals, by
bimester subsets (ie, each subset representing a 2-month
period). In each bimester, we computed the percentage of COP
individuals among those individuals with or without a diagno-
sis of OUD as (1) OUD =100 X (number of classified COP
individuals/number of individuals that received an opioid pre-
scription and had a diagnosis of OUD) and (2) No-
OUD =100 X (number of classified COP individuals/number
of individuals that received an opioid prescription and had no
diagnosis of OUD). We also explored stratifying the data into
quarters and months; however, bimesters provided better reso-
lution of changes throughout the study horizon.

Our study time horizon consisted of 36 bimesters and was
divided into a period before the passage of PL 194 (ie, January
2014 [B1] to February 2018 [B25]) and a period after the
passage of the Law (ie, March 2018 [B26] to December 2019
[B36]). Note that although PL 194 was not enacted until
January 2019, prescribers may have become aware of the pas-
sage in March 2018, and hence may have already started to
change prescribing behavior at that point.

Statistical methods

To determine if there was a change in the percentage of COP
individuals over time, we performed 2 sets of statistical tests:
(1) for each population subgroup we performed a mean com-
parison on the COP individual percentage before and after the
passage of PL 194, and (2) for each population subgroup we
compared the slopes of the percentage changes before and after
the passage of PL 194. In addition, we compared the slopes
between the 2 population subgroups.

For the behavior of each population subgroup, we standard-
ized each bimester-specific COP individual percentage (ie, com-
puting a z-score) based on the mean and standard deviation of
the sample population of bimester-specific percentages. For each
population subgroup, we then performed a dependent sample
mean test to compare the 2 corresponding mean percentages
associated with the periods before and after the law passage.

Next, for each population subgroup, we performed linear
regression on COP individual percentage against the bimester
index. The simple linear regression model we used was:

y; =a+ Bx; +e;

where «x; is the bimester index 4, y; is the corresponding
bimester-specific percentage of COP individuals,and  quan-
tifies the slope of the linear regression model. We fitted this
regression model to the sample data before the passage of PL
194 (index variable from 1 to 25) and one to the sample data
after the law passage (index variable from 26 to 36). To com-
pare the slopes for the 2 samples, we tested the following
hypotheses: H : 8, = B, and H,: B, # B,,where f, and f,
correspond to the periods before and after the passage of the
law, respectively. To estimate the uncertainty in the slope for
either population subgroup, we computed the standard error of
the standardized percentage of COP individuals given the cor-
responding bimester and the standard error of the slope.

Results

In our study, there were 156869 individuals that received at
least 1 opioid prescription between B1 in 2014 and B36 in
2019. A high percentage of opioids were prescribed to females
(102630, 65.4%), most were in the age group “between 18 and
347 (44001, 28.0%), and the majority were among Whites
(116615, 74.3%) (Table 1). Of these, 5336 met our definition
of a COP individual. Among individuals classified as COP,

66.7% were females (3561), most concurrent prescribing
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Table 1. Demographic information stratified by the number of individuals that received at least 1 opioid prescription, and stratified by individuals who
met the criteria of concurrent opioid prescribing and who were diagnosed with opioid use disorder.

VARIABLES RECEIVED OPIOID
PRESCRIPTIONS
Total number of individuals 156869
Sex (%)
Female 102630 (65.4)
Male 54239 (34.6)
Age (%)
0-17 14659 (9.3)
18-34 44001 (28.0)
35-49 42614 (27.2)
50-64 42130 (26.9)
65+ 13465 (8.6)
Race (%)
Black 27058 (17.2)
Hispanic 7980 (5.1)
White 116615 (74.3)
Other 5216 (3.3)

occurred between ages 35% and 49%, and 79.4% (4235) were
White individuals. Further, 2050 COP individuals were diag-
nosed with an OUD. Females had a higher percentage of OUD
diagnoses among COP individuals, with 65.7% (1346). A big
portion of OUD cases occurred between ages 35 and 49 (830,
40.5%), and more than 80% were White individuals (1694).
We report changes in the standardized percentage of COP
individuals among Medicaid enrollees in Figure 2. We also dif-
ferentiated between individuals prescribed with opioids and
also diagnosed with OUD and those with prescription but
without OUD diagnosed. From Figure 2, the adjustment seems
to have come in 3 phases. First, between the announcement
(B25) and passage (B26) of the PL 194, we noticed a slight
increase in the COP individual percentage for the OUD group.
Although our study cannot comment on the reasons behind
the rapid adjustment, our results suggest that changes appear to
be associated with the passage of PL. 194. However, we were
unable to differentiate whether this was purely due to natural
fluctuation in demand. In the second phase (between B26 and
B29), we noticed a clear decreasing trend among individuals
prescribed opioids and with OUD, and those without OUD,
which implied the effect of PL. 194 even before its enactment.
In the third phase (between B30 and B31), we in fact observed
an increase in the percentage of COP individuals in both
groups. We speculated that the spike could correspond to pre-
scribers acquiescing to patients before PL 194 took effect,
though additional research is needed. The overall trend of
COP behavior also showed an increase in the percentage of

COP WITH OPIOID
USE DISORDER

CONCURRENT OPIOID
PRESCRIBING (COP)

5336 2050
3561 (66.7) 1346 (65.7)
1775 (33.3) 704 (34.3)

136 (2.5) 6 (0.3)
1740 (32.6) 672 (32.8)
1965 (36.8) 830 (40.5)
1307 (24.5) 500 (24.4)

188 (3.5) 42 (2.0)

804 (15.1) 279 (13.6)

170 (3.2) 39 (1.9)
4235 (79.4) 38 (1.9)

127 (2.4) 1694 (82.6)

individuals diagnosed with OUD or without OUD between
B13 and B15. Although our study did not focus on assessing
the impact of other state-wise regulations besides PL 194,
Senate Bill 226, introduced in July 2017, could have influenced
the behavior of some COP individuals by imposing a 7-day
limit on opioid prescribing, and they reacted by increasing their
intend to access opioid analgesics from multiple sources.?!

The results of the #-test for the slope comparison are shown
in Tables 2 and 3. We found a significant difference in the
percentage of COP individuals before and after the passage of
PL 194 for both those diagnosed with OUD and those with-
out OUD (P<.05). For the group diagnosed with OUD, we
observed a significant decrease in the slope from 0.176 to
-0.071 (P<.05); for the non-OUD group, there was a similar
decrease in slope from 0.045 to -0.101 (P<.05). The differ-
ences imply that regardless of having an OUD diagnosis, the
passage of PL 194 reduced the number of individuals receiving
concurrent opioid prescriptions.

The results of the #-test for the mean comparison are shown
in Table 4. We tested the difference in means for each group
before and after March 2018. There was a significant drop
(P<.05) in the mean percentage of COPs for the non-OUD
group (from 0.799 to -0.767), though this difference was not
significant for the OUD group.

Discussion
Medicaid enrollees are part of a healthcare group exposed to a
high risk of prescription opioid-related mortality compared to
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Figure 2. Standardized percentage of COP individuals between individuals prescribed with opioids that had a diagnosis of OUD and those without OUD
over the planning horizon. B25 (January 2018) was the bimester where Public Law 194 was announced, and B26 (March 2018) was the bimester it was
passed. B1, the starting bimester in our study, was January 2014; and B36, the ending bimester, was December 2019. See the Supplemental Appendix for
our raw data (Supplemental Figures S1 and S2).

Table 2. Results for slope comparison between groups.

ouD NO-OUD CHANGE ASSOCIATED WITH PUBLIC LAW 194
B, (95% Cl) B, (95% Cl) B,-B, (95% Cl) P VALUE

Before passage 0.176 (0.043-0.279) 0.045 (~0.036 to 0.126) 0.131 (0-0.263) <05

After passage -0.071 (-0.096 to ~0.047) ~0.101 (-0.117 to —0.084) 0.029 (0-0.058) 675

Table 3. Results for the slope comparison for each group before and after the passage of the law.

BEFORE PASSAGE AFTER PASSAGE CHANGE ASSOCIATED WITH PUBLIC LAW 194
B, (95% Cl) B, (95% Cl) B,-B, (95% Cl) P VALUE

ouD 0.176 (0.065-0.287) ~0.071 (~0.294 to 0.150) 0.248 (0-0.496) <05

No-OUD 0.045 (-0.029 to 0.120) ~0.101 (~0.227 to 0.024) 0.146 (0-0.292) <05

Table 4. Results for the mean comparison for each group before and after the passage of the law.

BEFORE PASSAGE AFTER PASSAGE CHANGE ASSOCIATED WITH PUBLIC LAW 194

X, (95% Cl) X, (95% Cl) X,-X, (95% Cl) P VALUE

ouD 0.225 (~0.294 to 0.746) 0.032 (-0.367 to 0.432) 0.193 (-0.525 to 0.911) .301
No-OUD 0.799 (0.549-1.050) ~0.767 (~1.089 to —0.444) 1.566 (1.162 to 1.972) <05
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those not enrolled in Medicaid.?® Engaging in COP behavior
increases their exposure to unintended health consequences.

Therefore, state-based regulations are designed to limit opi-
oid prescribing to control potential opioid misuse. Our results
show an association between passage of Indiana Public Law
194 and a decrease in the percentage of COP individuals
enrolled in Medicaid. Even though Public Law 194 was not
put into effect until January 2019, it appears that prescribers
adjusted their practices once the law was passed in March 2018.
Although our study could not determine the reasons behind
the adjustment, we speculated that prescribers anticipated the
eventual effect of the law and adjusted their prescribing
behavior proactively.

Prior to the adjustment, there was a significant drop in
2017, which coincided with the enactment of Senate bill 226.
However, because it was a single data point, we cannot draw
conclusions about whether it created a latent impact on limit-
ing the number of opioid prescriptions in early 2018.

Prescribing potentially addictive medications such as opi-
oids to individuals with a history of opioid use disorder must be
done thoughtfully, weighing the benefits of treatment with the
increased risk of misuse of prescription opioids. We found that
38.4% of individuals classified as COP had a diagnosis of
OUD. Moreover, when comparing the slopes of OUD and
non-OUD groups, we observed a significant difference in the
COP individual percentages between the groups before the
passage of the PL 194 (Table 3). There was, however, no sig-
nificant difference after passage between the OUD and non-
OUD groups (Table 2). We are uncertain why such differences
between the groups existed before the passage of the law. COP
behavior involves multiple prescribers, some of whom may be
unaware of OUD diagnosis or have failed to identify concur-
rent prescribing. Electronic health records and PDMPs have
the potential to decrease overlapping prescribing and reduce
the risk of opioid misuse for individuals with OUD.

Reduction in COP behavior after state-based regulations
also reinforces the need for further research examining the per-
centage of COP individuals who transition to misusing illegal
opioids due to limited opioid prescriptions. Additionally, future
studies should characterize the population that misuses pre-
scription opioids and transitions to heroin use, including the
individuals’ demographic information, identifying whether
they frequent multiple substances, and whether they are injec-
tion drug users. Initiatives targeting such populations may
increase efficiency while decreasing unintended consequences.

Our study has several limitations. First, we were unable to
cross validate our findings with alternative prescription opioid
databases such as the INSPECT registry. This is a limitation
because we cannot know that these are the only prescriptions
filled by the patients. Patients may choose to fill prescriptions
and pay in cash, in which case those prescriptions would not be
recorded in the Medicaid claims. Second, the data is limited to
Medicaid enrollees and is unlikely to be representative of the

entire population of Indiana. Third, we did not have enough
data points to evaluate the impact of the PL 194 pre- and post-
enactment. Thus, we had to use the date of the announcement
in March 2018 to predict how prescribing behavior will change
to accommodate strict directions. Lastly, community character-
istics among Medicaid enrollees can affect the care received,
and COP behavior can also explain visiting multiple providers
as a consequence of a fragmented healthcare system. Under our
definition for COP individuals, there is the possibility that a
patient may have legitimate reasons for receiving a concurrent
prescription from a different provider in less than 30 days. For
example, an individual may go to an emergency department
and receive a 7-day prescription before being referred to a spe-
cialist that prescribes a 1-month supply. Future directions could
include an operationalized study on the number of days and
frequency between opioid prescriptions to further characterize
COP behavior. Using different thresholds on the number and
frequency will impact our understanding of COP behavior and
how researchers decide how to measure potential prescription
opioid misuse.

Conclusions

Three approaches to reduce prescription opioid misuse and
improve safer prescribing were presented in a qualitative study
by Walker et al.?? The first opportunity focuses on increasing
access to provider education and including the providers as
part of the solution. The second opportunity highlights the
challenge that many providers face when not adhering to safe
opioid prescribing guidelines and the concern of not being
able to identify appropriate opioid misuse. Lastly, the third
opportunity provides insights into action items that commu-
nities can implement, such as educating patients about safer
use and proper disposal of opioids and expanding prescriber
and pharmacist education. These opportunities provide a
path for further community-based improvement in the design
of prescription opioid regulations and the incorporation of
data-informed efforts that can propel the understanding of
prescription patterns and behaviors.

Our study suggests an association between the passage of
Indiana Public Law 194 and a reduction in Medicaid-enrolled
COP individuals, with no difference between those with or
without an OUD diagnosis after March 2018. Further, even
1year after the law was enacted (December 2019), there was a
significant reduction in the percentage of COP individuals in
Indiana among Medicaid enrollees. The opportunity remains,
therefore, of developing approaches to help alleviate overpre-
scribing of prescription opioids in the US.
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