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Introduction 
Opioids are a class of drugs that include prescription 
opioid medications for pain relief —such as oxycodone 
(OxyContin®), hydrocodone (Vicodin®), codeine, morphine, 
and fentanyl—as well as illicitly produced drugs like heroin 
and fentanyl-related substances (also called fentanyl 
analogs).1 While prescription opioids play a role in the 
management of some types of severe acute, cancer-related 
and end-of-life pain, increased opioid use since 1990, 
including for chronic pain unrelated to cancer, has resulted 
in sharply rising opioid addiction and overdoses, as well as 
increased healthcare utilization and costs. Recent Centers 
for Disease Control and Prevention (CDC) guidelines point 
out the limitations of the evidence base in support of 
opioid therapy for pain, recommend non-opioid therapy 
for chronic pain, and emphasize the risks associated with 
opioid therapy.2 In Minnesota, opioids—both prescription 
and illicit—were responsible for 336 overdose deaths 
in 2015, more than a six-fold increase since 2000.3 In 
2016, opioid use accounted for 395 overdose deaths in 
Minnesota—a one-year increase of nearly 18 percent.4 

Forty-nine percent of the opioid overdose deaths in 
Minnesota in 2016 were from prescription opioids.5 In 
addition to overdose deaths, opioids play a causal role in 
other deaths, including automobile accidents. 

As Minnesota, like other states, struggles with the 
economic, community and individual impacts of the opioid 
epidemic, this issue brief looks to bring new empirical 
evidence specific to Minnesota to discussions about the 
shape of the problem, contributing factors, and options 
for addressing them. This issue brief focuses on opioid 
prescription patterns among Minnesotans with private or 
public insurance coverage in 2012 and 2015. We explore 
opioid prescription trends by payer, patients’ diagnoses 
preceding a prescription opioid fill, number of prescribers, 
and patients’ geographic location. The results may offer 
insights to policy makers and payers about opportunities 

Key Findings: 
• Overall rates of opioid prescribing declined in

Minnesota from 2012 to 2015, but the morphine
milligram equivalents (MME) per prescription
increased.

• Medicare and Medicaid, where eligibility is determined
by age, disability status, and/or income, covered
approximately one-third of Minnesotans with general
health coverage and accounted for two-thirds of opioid
prescriptions filled in 2015.

• Nearly one in three Minnesotans with an opioid
prescription in 2015 had multiple prescribers.

• In both 2012 and 2015, 6 in 10 opioid prescriptions
were filled within 15 days of the patient’s last medical
visit; however, 1 in 10 opioid prescriptions were filled
without a medical visit in the past 90 days, suggesting
closer patient-prescriber communication or opioid
oversight may be needed in some cases.

• Prescription opioid use varied across counties. In some
counties, prescription opioid use in 2015 was over 3
times the statewide average of 523 MME per resident.

to reduce unnecessary use and overuse of prescription 
opioids. They may also help identify additional analytic 
questions and contribute to assessments of the impact 
of policy changes currently debated by the Minnesota 
Legislature. 

The research in this issue brief relies on the Minnesota 
All Payer Claims Database (MN APCD), a comprehensive 
state repository of health care transactions for Minnesota 
patients.6 The MN APCD is derived from health care 
claims records submitted by private insurers, Medicare, 
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Measures used in this issue brief: 
Opioid prescription rate - The number of opioid 
prescriptions per 100 covered persons in the MN APCD. 
A lower opioid prescription rate indicates a reduced 
likelihood that covered Minnesotans fill an opioid 
prescription. 
Schedule II opioid prescription rate - The number of 
prescriptions per 100 covered persons in the MN APCD
for opioids classified by the U.S. Drug Enforcement 
Administration as having elevated potential for 
producing severe psychological or physical dependence, 
compared with other opioids. 
Average morphine milligram equivalents (MME) per 
prescription - MME is a standard measure of opioid 
potency relative to morphine. An increase in average 
MME per prescription indicates an increase in opioid 
potency per day, the number of days prescribed, or 
both. 
Average MME per covered person - Average opioid 
potency per covered person in the MN APCD. An 
increase in average MME per covered person indicates
an increase in the potency of opioid fills per covered 
person, an increase in potency per prescription, or both. 
Rate of high-dose opioid prescriptions - The number of 
opioid prescriptions of at least 90 MME per day, per 
covered person in the MN APCD. High-dose opioid 
prescriptions have been associated with a greater
chance of opioid overdose and death. 
Average MME per covered resident - Average opioid 
potency prescribed per person in the MN APCD, 
attributed to the person’s county of residence. 
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and Medicaid and other state public programs such as 
MinnesotaCare (here, collectively called Medicaid).7

These unique data cover interactions with the health 
care system for nearly 90 percent of insured 
Minnesotans,
thereby permitting analyses that are generalizable to 
most population groups and areas of the state. 
Nevertheless, opioid prescription rates in this issue brief 
somewhat underestimate the complete statewide 
burden because the MN APCD does not include claims 
from plans that do not cover general medical care (such 
as accident-only or dental plans) or from Workers’ 
Compensation, Veterans Affairs, Indian Health Service, or 
Tricare; nor does it include services provided to 
uninsured persons. The MN APCD does include pharmacy
claims for prescriptions written
by dentists. Further, the analyses in this issue brief were 
limited to patient populations for whom current CDC and 
proposed Minnesota guidelines are intended to apply; 
thus, opioid prescribing for cancer patients or those in 
hospice care settings was excluded.
This issue brief includes prescriptions for all Schedule II-V 
opioids, which are identified by matching the National 
Drug Code (NDC) associated with the prescription to the 
CDC’s list of Schedule II-V opioids.8,9 Clinically, Schedule
II opioids have a greater potential for producing severe 
psychological or physical dependence, compared with 
other opioids. Examples of Schedule II opioids include 
hydrocodone, hydromorphone, oxycodone, and fentanyl.

Results
Overall rates of opioid prescribing declined from 2012 to 
2015, but morphine milligram equivalents (MME) per 
prescription increased.
In 2015, 60.0 opioid prescriptions were dispensed for 
every 100 covered Minnesotans—a lower rate than in 
2012 (Table 1) and consistent with the national trend.10 
In both years, the rate of opioid prescriptions was highest 
among Minnesotans age 65 or older (103.3 per 100 
covered persons in 2015) and adults age 45-64 (95.3), 
and lowest among children under age 12 (2.1) and 
adolescents age 12 to 19 (13.5).

and Medicaid and other state public programs such as 
MinnesotaCare (here, collectively called Medicaid).7

These unique data cover interactions with the health care 
system for nearly 90 percent of insured Minnesotans, 
thereby permitting analyses that are generalizable to most 
population groups and areas of the state. Nevertheless, 
opioid prescription rates in this issue brief somewhat 
underestimate the complete statewide burden because 
the MN APCD does not include claims from plans that do 
not cover general medical care (such as accident-only or 
dental plans) or from Workers’ Compensation, Veterans 
Affairs, Indian Health Service, or Tricare; nor does it include 
services provided to uninsured persons. The MN APCD 
does include pharmacy claims for prescriptions written 
by dentists. Further, the analyses in this issue brief were 
limited to patient populations for whom current CDC and 
proposed Minnesota guidelines are intended to apply; 
thus, opioid prescribing for cancer patients or those in 
hospice care settings was excluded.    

This issue brief includes prescriptions for all Schedule II-V 
opioids, which are identified by matching the National 
Drug Code (NDC) associated with the prescription to the 
CDC’s list of Schedule II-V opioids.8,9 Clinically, Schedule 
II opioids have a greater potential for producing severe 
psychological or physical dependence, compared with 
other opioids. Examples of Schedule II opioids include 
hydrocodone, hydromorphone, oxycodone, and fentanyl.

Results 
Overall rates of opioid prescribing declined from 2012 
to 2015, but morphine milligram equivalents (MME) per 
prescription increased.

In 2015, 60.0 opioid prescriptions were dispensed for every 
100 covered Minnesotans—a lower rate than in 2012 
(Table 1) and consistent with the national trend.10 In both 
years, the rate of opioid prescriptions was highest among 
Minnesotans age 65 or older (103.3 per 100 covered 
persons in 2015) and adults age 45-64 (95.3), and lowest 
among children under age 12 (2.1) and adolescents age 12 
to 19 (13.5).

Measures used in this issue brief:
Opioid prescription rate - The number of opioid 
prescriptions per 100 covered persons in the MN APCD. A 
lower opioid prescription rate indicates a reduced likelihood 
that covered Minnesotans fill an opioid prescription. 

Schedule II opioid prescription rate  - The number of 
prescriptions per 100 covered persons in the MN APCD 
for opioids classified by the U.S. Drug Enforcement 
Administration as having elevated potential for producing 
severe psychological or physical dependence, compared 
with other opioids.

Average morphine milligram equivalents (MME) per 
prescription - MME is a standard measure of opioid 
potency relative to morphine. An increase in average MME 
per prescription indicates an increase in opioid potency per 
day, the number of days prescribed, or both.

Average MME per covered person - Average opioid 
potency per covered person in the MN APCD. An increase in 
average MME per covered person indicates an increase in 
the potency of opioid fills per covered person, an increase 
in potency per prescription, or both.

Rate of high-dose opioid prescriptions  - The number 
of opioid prescriptions of at least 90 MME per day, 
per covered person in the MN APCD. High-dose opioid 
prescriptions have been associated with a greater chance 
of opioid overdose and death.

Average MME per covered resident - Average opioid 
potency prescribed per person in the MN APCD, attributed 
to the person’s county of residence.
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TABLE 1: Total and Schedule II opioid prescriptions filled per 100 covered persons in 2012 and 2015 

Age group 

2012 2015 

Opioid 
prescriptions 

per 100 
persons 

Schedule II opioids Opioid 
prescriptions 

per 100 
persons 

Schedule II opioids 

Prescriptions 
per 100 
persons 

Percentage 
of opioid 

prescriptions 

Prescriptions 
per 100 
persons 

Percentage 
of opioid 

prescriptions 

Total 67.8 51.5 76.0% 60.0 45.0 75.0%

 2 – 11 years 2.5 0.8 33.4% 2.1 1.3 64.9%

 12 – 19 years 17.2 13.7 79.7% 13.5 11.2 82.8%

 20 – 44 years 69.5 54.2 77.9% 55.8 43.0 77.2%

 45 – 64 years 103.9 80.9 77.9% 95.3 73.6 77.3%

 65+ years 108.5 76.2 79.2% 103.3 70.1 67.9% 

SOURCE: Mathematica Policy Research analysis of claims and encounters data from the Minnesota All Payer Claims Database extracts 19 and 20v1. 

NOTES: Opioids and DEA Schedule (II-V) were identified using CDC’s list of opioids with oral MME conversion factors (2016). Available at [www.pdmpassist.org/pdf/BJA_ 
performance_measure_aid_MME_conversion.pdf], accessed April 19, 2018. 
Hydrocodone became a Schedule II opioid in 2014, after previously being designated Schedule III. For the purposes of this analysis, it was categorized as Schedule 
II for both 2012 and 2015. 

In 2015, three-quarters of opioid prescriptions in Minnesota 
were for Schedule II opioids (equal to 45.0 prescriptions per 
100 covered persons) (Table 1). Schedule II opioids include 
hydrocodone,11 hydromorphone and oxycodone, among 
others, and have a greater potential than other prescription 
opioids for producing dependence. From 2012 to 2015, 
Schedule II opioid prescription rates decreased for all age 
groups except for children age 2-11. The rescheduling of 
hydrocodone from Schedule III to Schedule II may have 
contributed to a reduction in prescriptions for hydrocodone 
during and after 2014.  

The rates of opioid prescriptions shown in Table 1 reflect 
both the number of persons who were prescribed an 
opioid and the number of prescriptions filled per person. 

In 2012, 16.5 percent of covered Minnesotans (or 626,470 
individuals) were prescribed opioids (Figure 1). The 
percentage of persons with at least one opioid prescription 
increased with age—ranging from 2.1 percent of covered 
children age 2-11, to 23.3 percent of covered seniors age 
65 or older. 

The percentage of all covered Minnesotans with at least 
one opioid prescription declined slightly (1.0 percentage 
point) from 2012 to 2015 (n= 623,944 individuals in 2015), 
and it declined in most age groups. Only among seniors age 
65 or older was the rate of opioid prescriptions stable: 23.3 
percent of seniors were prescribed an opioid in 2015, the 
same rate as in 2012. 
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FIGURE 1: Percentage of covered Minnesotans with at least one opioid prescription in 2012 and 2015 

2.1% 1.7% 

16.5% 15.6% 

10.8% 
9.3% 

18.5% 
16.7% 

21.4% 20.7% 
23.3% 23.3% 

MINNESOTANS PRESCRIBED AT LEAST ONE HIGH-DOSE OPIOID:
 1.6% 1.3% 0.1% 0.1% 0.4% 0.3% 1.7% 1.3% 2.5% 2.3% 2.2% 1.7% 

2012 2015 2012 2015 2012 2015 2012 2015 2012 2015 2012 2015 
TOTAL AGE 2-11 AGE 12-19 AGE 20-44 AGE 45-64 AGE 65+ 

SOURCE: Mathematica Policy Research analysis of claims and encounters data from the Minnesota All Payer Claims Database extracts 19 and 20v1. 
NOTE: High-dose opioid prescriptions are defined as prescriptions for at least 90 morphine milligram equivalents (MME) per day. 

The CDC has calculated equivalency factors, called morphine 
milligram equivalents (MME), which allow researchers to 
compare the clinical impact of different opioids to a milligram 
of morphine.12 Current CDC guidelines, published in 2016, 
recommend using the lowest effective dose of opioids, and 
avoiding increasing dosage to greater than 90 MME per 
day or carefully considering and justifying such a decision.13 

However, this guideline was not in place during the study 
period (2012-2015). 

In Minnesota, the percentage of persons with at least one 
high-dose opioid prescription decreased from 1.6 percent in 
2012 to 1.3 percent in 2015 (Figure 1).  Only among children 
age 2-11 were high-dose prescriptions slightly more likely in 
2015 than in 2012, although the proportion of young children 

prescribed any opioid (including high-dose) remained low.14 

Although the proportion of Minnesotans prescribed at least 
one opioid decreased slightly from 2012 to 2015, the average 
number of days per prescription increased—driving growth in 
average MME per prescription. In 2015, the average length of 
opioid prescriptions was 15.1 days, compared with 14.0 days 
in 2012 (Table 2)—again, consistent with the national trend.15 

In turn, average MME per opioid prescription in Minnesota 
increased 7.3 percent from 2012 to 2015. This increase, 59.3 
MME per prescription, was equivalent to roughly two 30-mg 
tablets of oxycodone. Children age 2-11 and young adults age 
20-44 showed the highest percentage increases in MME per 
prescription, 17.5 percent and 13.9 percent respectively. 

TABLE 2: Average days and morphine milligram equivalents (MME) per opioid prescription in 2012 and 2015, and percent change 

Age group 

2012 2015 Percent change 
Average 
days per 

prescription 

Average 
MME per 

prescription 

Average 
days per 

prescription 

Average 
MME per 

prescription 

Average 
days per 

prescription 

Average 
MME per 

prescription 

Total 14.0 813.2 15.1 872.5 7.6% 7.3%

 2 – 11 years 6.0 134.9 6.0 158.4 -1.0% 17.5%

 12 – 19 years 4.7 236.0 4.6 200.9 -2.9% -14.9%

 20 – 44 years 10.9 835.4 11.7 951.6 6.9% 13.9%

 45 – 64 years 15.5 926.6 16.7 981.7 7.9% 5.9%

 65+ years 17.5 663.2 17.9 671.9 2.7% 1.3% 

SOURCE: Mathematica Policy Research analysis of claims and encounters data from the Minnesota All Payer Claims Database extracts 19 and 20v1. 
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  Public programs enrollees, including Minnesotans 
covered by Medicare and Medicaid, accounted for two-
thirds of opioid prescriptions filled in Minnesota in 2015. 

FIGURE 2: Number of opioid prescriptions per 100 
covered persons by source of coverage in 2012 and 2015 

158.6 

SOURCE: Mathematica Policy Research analysis of claims and encounters data 
from the Minnesota All Payer Claims Database extracts 19 and 20v1. 

NOTE: Minnesotans are assigned to coverage categories based on their 
enrollment in coverage at the time of the prescription. Minnesotans 
with multiple, concurrent sources of coverage are assigned to a unique 
coverage category in the following order: (1) Medicaid (includes 
MinnesotaCare), (2) Medicare, and (3) private insurance. Dual-eligible 
Medicare/Medicaid beneficiaries are assigned to Medicaid. 

39.2 36.7 

72.1 

120.5 

144.8 

2012 2015 2012 2015 2012 2015 

PRIVATE MEDICARE MEDICAID

     PERCENT CHANGE 2012-2015:
-6.4% -8.7% -40.2% 

The rate of opioid prescribing among persons enrolled 
in Medicare or Medicaid greatly exceeded that among 
persons enrolled in private insurance. In general, higher 
rates of opioid prescribing are consistent with higher rates of 
disability and illness, including but not limited to age-related 
surgeries and diagnoses related to functional limitations 
such as rheumatoid arthritis, back pain and neck pain.16, 17 

However, national studies suggest rates of inappropriate 
opioid prescribing may be higher as well18, 19, 20 In 2015, 
144.8 opioid prescriptions per 100 persons were dispensed 
to Medicare enrollees, and 72.1 opioid prescriptions per 
100 persons were dispensed to enrollees in Medicaid— 
compared with 36.7 opioid prescriptions per 100 persons 
with private insurance (Figure 2). 

From 2012 to 2015, rates of opioid prescribing among 
Medicaid enrollees declined sharply (-40.2 percent). Among 
other covered Minnesotans, rates of opioid prescribing 
declined to a lesser degree: by 6.4 percent among those 
with private insurance, and 8.7 percent among Medicare 
beneficiaries. 

Reflecting higher rates of opioid prescribing to enrollees, 
Medicare and Medicaid also accounted for most opioid 
prescriptions in Minnesota. In 2015, Medicare accounted for 
33.2 percent of all opioid prescriptions, but just 13.8 percent 
of the study population. The proportion of opioid prescriptions 
accounted for by Medicaid in 2015 is closer to the 
representation of Medicaid enrollees in the MN APCD (28.5 
percent and 23.7 percent, respectively). In total, Medicare 
and Medicaid paid for 59.1 percent of opioid prescriptions in 
2012, and 61.7 percent of opioid prescriptions in 2015 (see 
Supplemental Table A.1 for these details). 

Nearly one in three Minnesotans with an opioid 
prescription had multiple prescribers in 2015. 

A patient with multiple opioid prescribers may be at higher 
risk for misuse or accidental overdose than if a single 
prescriber managed the patient’s opioid use. In 2015, most 
Minnesotans with at least one opioid prescription had one 
prescriber (62.7 percent, Figure 3). Of the 37.3 percent of 
Minnesotans who had more than one prescriber, most (28.0 
percent of all Minnesotans with an opioid prescription) 
had two or three prescribers. However, 9.3 percent of 
Minnesotans with an opioid prescription in 2015, or 61,562 
individuals, had four or more prescribers. The relatively 
high rate of Minnesotans with more than one prescriber 
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merits further investigation to understand potential reasons 
underlying these patterns. These include reasons related 
to how providers are identified in data, care is delivered by 
multiple providers within a practice, and patients access 
health care services. In some instances, having a high number 
of prescribers may reflect inconsistent care or reduced access 

FIGURE 3: Percentage of persons with prescriptions from 
multiple prescribers in 2015 

4 or more prescribers         

9.3%

28.0% 62.7% 
2-3 Oneprescribers 

prescriber 

SOURCE: Mathematica Policy Research analysis of claims and encounters data 
from the Minnesota All Payer Claims Database extracts 19 and 20v1. 

NOTE: Multiple prescribers might include prescribers that use separate 
National Provider Identifiers (NPIs) within a group practice. 

to care. Greater attention to care coordination might help to 
address opioid prescribing and use among patients who see 
multiple providers. 

There are tools in place in Minnesota to help providers 
and pharmacists manage the care of their patients. For 
example, the Prescription Monitoring Program (PMP) is 
available for prescribers and pharmacists to query patients’ 
recent opioid prescriptions as they consider writing or 
filling (or refilling) opioid prescriptions. In this way, the PMP 
supports patient care and public health, and can detect 
potential diversion, abuse, and misuse of opioids as well as 
for certain other prescription medications. 

When opioids were prescribed, Minnesotans enrolled in 
Medicare or Medicaid were more likely to have multiple 
prescribers than those with private coverage in 2012 and 
2015 (Table 3). In 2015, among those prescribed at least 
one opioid, 46.5 percent of Medicare-covered persons and 
43.7 percent of Medicaid-covered persons had two or more 
prescribers, compared with 28.1 percent of persons with 
private insurance. The share of Minnesotans with five or 
more opioid prescriptions who had two or more prescribers 
was even greater (see Supplemental Table A.2). 

TABLE 3: Percentage of covered persons with prescriptions by number of prescribers and source of payment in 2012 and 2015 

2012 2015 

One prescriber 2-3 prescribers 4 or more 
prescribers One prescriber 2-3 prescribers 4 or more 

prescribers 

Total 63.3% 27.4% 9.4% 62.7% 28.0% 9.3% 

Private insurance 70.8% 23.8% 5.5% 71.9% 23.3% 4.8% 

Medicare 56.4% 32.2% 11.4% 53.5% 34.8% 11.7% 

Medicaid 54.7% 31.0% 14.3% 56.3% 30.4% 13.3% 

SOURCE: Mathematica Policy Research analysis of claims and encounters data from the Minnesota All Payer Claims Database extracts 19 and 20v1. 

NOTE: Minnesotans are assigned to coverage categories based on their enrollment in coverage at the time of the prescription. Minnesotans with multiple, concurrent 
sources of coverage are assigned to a unique coverage category in the following order: (1) Medicaid (includes MinnesotaCare), (2) Medicare, and (3) private 
insurance. Dual-eligible Medicare/Medicaid beneficiaries are assigned to Medicaid. 
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In both years, six in 10 opioid prescriptions were filled 
within 15 days of the patient’s last medical visit. 

The time gap between patients filling an opioid prescription 
and a medical visit is a potential measure of medical 
oversight of opioid use. In 2015, most opioid prescriptions 
(61.9 percent) were filled within 15 days of a medical visit 
(Figure 4), and 28.8 percent were filled between 16 and 
90 days following a medical visit.21 However, 9.3 percent of 
opioid prescriptions were filled without a medical visit in 
the prior 90 days. Closer patient-prescriber communication 
or opioid use oversight may be needed in some cases, 
particularly for Schedule II opioids. Proposed Minnesota 
opioid prescribing guidelines recommend face-to-face 
visits with the prescribing provider at least every 90 days to 
offer opportunities to reduce or discontinue opioids and to 
avoid initiating chronic opioid therapy.22 The rate of opioid 
prescriptions filled by proximity to a medical visit was about 
the same in 2012 as in 2015 

Post-surgery pain management accounted for more than half 
of all opioid prescriptions in both 2012 and 2015 (Table 4). 
Other common medical circumstances preceding an opioid 
prescription fill included, in order of frequency: chronic pain 

(other than back pain), back pain, and injury. For both back 
pain and other chronic pain, high-dose opioids were more 
likely to be prescribed than lower-dose opioids. 

FIGURE 4: Proportion of opioid prescriptions filled by 
number of days since the last medical visit in 2015 

No medical visit in 
the past 90 days              

16-90 days 

9.3% 

28.8% 61.9% 0-15 days 

SOURCE: Mathematica Policy Research analysis of claims and encounters data 
from the Minnesota All Payer Claims Database extract 20v1. 

NOTE: Prescriptions for opioids that may be used for both pain management 
and opioid withdrawal (e.g., buprenorphine, methadone) are excluded, 
equal to 2.5 percent and 3.0 percent of prescriptions in 2012 and 2015, 
respectively. In addition, persons without continuous medical coverage 
in the past 90 days are excluded, equal to 5.8 percent and 7.1 percent of 
covered persons in 2012 and 2015, respectively. 

TABLE 4: Proportion of opioid prescriptions by prior procedure or diagnosis in 2012 and 2015 

2012 2015 

Total High-dosea Total High-dosea 

Procedure or diagnosis within 90 days: 

Surgery 50.8% 51.1% 51.7% 50.7% 

Injury 8.1% 6.1% 7.3% 5.7% 

Back pain 9.5% 13.7% 9.4% 12.2% 

Other acute pain 0.9% 1.0% 1.0% 1.0% 

Other chronic pain 13.6% 17.0% 13.0% 18.2% 

Long term opioid use 0.8% 0.7% 1.0% 1.1% 

Other medical visit 7.0% 3.5% 7.4% 4.0% 

No medical visit within 90 days 9.2% 6.9% 9.3% 7.1% 

SOURCE: Mathematica Policy Research analysis of claims and encounters data from the Minnesota All Payer Claims Database extracts 19 and 20v1. 

NOTE: Prescriptions for opioids that may be used for both pain management and opioid withdrawal (e.g., buprenorphine, methadone) are excluded, equal to 2.5 
percent and 3.0 percent of prescriptions in 2012 and 2015 respectively. In addition, persons without continuous medical coverage in the past 90 days are 
excluded, equal to 5.8 percent and 7.1 percent of covered persons in 2012 and 2015 respectively. Percent change estimates may reflect rounding error. 

a High-dose prescriptions are defined as prescriptions of at least 90 MME per day. 

7 

http:therapy.22
http:visit.21


PATTERNS OF OPIOID PRESCRIBING IN MINNESOTA: 2012 AND 2015 

  

   
 

 

 

  

Prescription opioid use was higher in rural areas, and 
very high in some counties. 

In 2012 and 2015, the volume of opioids prescribed in 
Minnesota varied widely by geographic location. In general, 
opioid prescription rates, rates of high-dose prescriptions, 
and average MME prescribed per person were much 
higher among rural and small town residents than among 
metropolitan or micropolitan residents (Figure 5 and 
Supplemental Table A.3). After adjusting for age and payer 

differences across geographies, differences between areas 
remained but were somewhat reduced [data not shown]. 

In 2015, 70.4 opioid prescriptions per 100 covered 
residents were dispensed to patients in rural areas, 
compared with 57.0 prescriptions per 100 covered resident 
in metropolitan areas. Average MME per covered person 
was nearly 40 percent higher in rural areas (693 per 
100 persons) than in metropolitan areas (495 per 100 
persons).23 

FIGURE 5: Number of opioid prescriptions per 100 covered persons by geographic location in 2012 and 2015 

77.8 77.8
74.0 

64.6 
57.0 

64.5 
71.2 70.4 

2012 2015 2012 2015 2012 2015 2012 2015 
METROPOLITAN MICROPOLITAN SMALL TOWN RURAL 

SOURCE: Mathematica Policy Research analysis of claims and encounters data from the Minnesota All Payer Claims Database extracts 19 and 20v1. 

NOTE: Residential zip codes are assigned to metropolitan, micropolitan, small town, and rural areas as defined by the Rural-Urban Commuting Area Codes classification 
scheme of the University of Washington School of Medicine Rural Health Research Center depts.washington.edu/uwruca/ and depts.washington.edu/uwruca/ 
ruca-codes.php accessed April 16, 2018. 
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While opioid use (measured as MME per covered resident) 
was higher in rural Minnesota than in other areas of the 
state, it was especially high in some rural counties (Figure 
6). In both 2012 and 2015, counties in Minnesota with the 
highest MME per covered resident included Cass county 
(1,670 MME per covered resident in 2015), Mahnomen 
county (1,623 MME per covered resident), Koochiching 
county (1,594 MME per covered resident), and Aitkin 
county (1,367 MME per covered resident). Also in Mille 
Lacs, Kanabec, and Pine counties, prescription opioid use 

ranged much higher than the statewide average (523 
MME per covered resident in 2015). After adjusting for 
differences in the age and payer distributions among 
counties, 2015 opioid prescribing in these counties 
remained much higher than the statewide average (see 
Supplemental Table A.4 for these details). From 2012 
to 2015, overall prescribing rates and high-dose opioid 
prescribing rates decreased in most counties, including 
most—but not all—of the Minnesota counties with the 
highest values for MME per covered resident. 

FIGURE 6:  Opioid prescriptions in morphine milligram equivalents (MME) per covered person 
by county in Minnesota in 2015 
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Conclusion 
Opioid use and overuse is a source of great concern for 
families and communities in Minnesota and throughout 
the United States. Together with the increasing use of 
illicit opioids, overuse and misuse of prescription opioids 
represents an epidemic that contributes to dependency, 
addiction, overdose, and death. Much data have been 
reported on opioid use and misuse, including about volume 
of opioid prescriptions and opioid-related mortality. 
This issue brief, using granular data on health care use 
and prescribing patterns, offers findings that may help 
policymakers, payers, and clinicians identify opportunities 
to focus on one aspect of this epidemic: reducing 
unnecessary use and overuse of prescription opioids. 
Findings from this research may not extend to opioid use 
that includes use of illicit opioids, and geographic and other 
demographic patterns that include such use may differ from 
what is presented in this research brief. 

At least four findings may warrant particular attention and 
further investigation to better understand patterns of opioid 
prescribing and the potential for addiction or misuse: 

1. While overall opioid prescription rates dropped 11.6 
percent in Minnesota from 2012 to 2015, the average 
number of days per prescription increased—driving an 
increase in MME per prescription. 

2. Many Minnesotans received opioid prescriptions from 
more than one prescriber during the year—suggesting 
the potential for gaps in coordination of opioid 
prescribing. 

3. Although most opioid prescriptions are filled in close 
proximity to a patient’s last medical visit, some are filled 
at least 90 days after the last medical visit—suggesting 
potential gaps in provider-patient communication or 
medical oversight of opioid use. 

4. Prescription opioid use was much higher in several small-
population counties compared with other areas of the 
state—suggesting that multiple factors might contribute 
to high opioid use in these areas. 

Medicare and Medicaid accounted for most opioid 
prescribing in both 2012 and 2015—although the rate 
of opioid prescribing in Medicaid dropped sharply over 
this period. Still, public programs paid for 62 percent of 
prescriptions in 2015, and enrollees in public programs were 
more likely to have prescriptions from multiple prescribers. 

These public programs might offer important perspectives 
to inform recommendations regarding the coordination 
of opioid prescribing and medical oversight of opioid use 
throughout the state. Minnesota’s Department of Human 
Services has played a leading role in the development of 
state prescribing guidelines and has engaged in innovative 
work to better understand how people transition from 
acute to chronic use of opioids. The aim of this recent work 
is to develop a tool for clinicians to identify and prevent 
patients at risk of becoming long-term opioid users. 

A number of the findings about opioid prescribing patterns 
reported in this issue brief are already reflected in a range 
of current initiatives underway in Minnesota. With the 
goal to address opioid overuse and misuse, activities at 
the state and community levels aim to support patient 
and provider education, monitor prescribing practices, 
identify prescribing patterns that have the potential to 
place patients at risk for misuse and abuse, and increase 
access to medications used to reverse the toxic effects of 
opioid overdose. These and other activities emerged from 
Minnesota’s Opioid Action Plan,24 which was released in 
2018 and created the foundation for further legislative and 
budget proposals deliberated by the 2018 Legislature. The 
State Opioid Oversight Project (SOOP),25 formed as part of 
the Minnesota State Substance Abuse Strategy, coordinates 
opioid-related activities across state government with 
participation from 12 state agencies. The Opioid Prescribing 
Improvement Program (OPIP),26 a community-wide 
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effort, was created in 2015 to provide recommendations 
to address over-prescribing and misuse of opioids in 
Minnesota. With input from Minnesota’s Opioid Prescribing 
Work Group (OPWG),27 the OPIP is developing educational 
resources for providers, prescribing guidelines for acute, 
post-acute, and chronic pain, and an opioid prescribing 
quality improvement program for state public health 
care programs. The principles at the foundation of the 
prescribing guidelines include encouraging use of the 
lowest effective dose and shortest duration for acute 
pain, promoting close monitoring of patients during the 
post-acute pain period, and advising prescribers to avoid 
initiating chronic opioid therapy for new chronic pain 
patients and to carefully manage patients who remain on 
opioid medications. 

Although the challenges related to stemming the opioid 
epidemic are substantial and multi-faceted, we are 
learning more about factors related to opioid use in 
Minnesota, including through research in this issue brief. 
In addition, an infrastructure is growing and resources 
are becoming available to assist health care providers, 
pharmacists, patients, family members and payers for 
health care services. Ongoing work to produce and share 
accurate information with stakeholders and decision-
makers, educate prescribers and patients about opioid 
risks and alternative or complementary approaches to 
pain management, and monitor opioid prescriptions 
and prescribing patterns appears to be having an impact 
and will contribute to further progress toward opioid 
prescribing goals in Minnesota. Recent data suggest that 
the downward trend in opioid prescribing is continuing 
in Minnesota, likely influenced by national guideline 
recommendations in 2016, recent state guidelines, and 
other state and community level interventions. Further 
success will require ongoing empirical analyses to guide 
future work, evaluate outcomes of policy initiatives 
underway, and contribute to the monitoring of relevant 
measures of opioid use in Minnesota. Research using 
the MN APCD can be a valuable contribution, because of 
its unique ability to examine the interaction of medical 
diagnosis, health care service use, health care access and 
health care providers over time. Upcoming research, in 
which we extend work developed for state health care 
program populations to a broader Minnesota population to 
define and describe the transition of patients who become 
new chronic opioid users, will be one such contribution. 

This issue brief was developed from a partnership 
between MDH and Mathematica Policy Research, Inc. 
(MPR). MPR staff Jiaqi Li, Thomas Bell, and Deborah 
Chollet were responsible for programming, data 
analysis and producing a draft issue brief. MDH holds 
editorial rights and responsibility for the final content. 
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