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Abstract
Opioids are widely prescribed for non-cancer pain conditions (NCPC), but there have been no large
observational studies in actual clinical practice assessing patterns of opioid use over extended periods
of time. The TROUP (Trends and Risks of Opioid Use for Pain) study reports on trends in opioid
therapy for NCPC in two disparate populations, one national and commercially insured (HealthCore
Blue Cross and Blue Shield plans) and one state-based and publicly-insured (Arkansas Medicaid)
population over a six year period (2000-2005). We track enrollees with the four most common NCPC
conditions: arthritis/joint pain, back pain, neck pain, headaches, as well as HIV/AIDS. Rates of NCPC
diagnosis and opioid use increased linearly during this period in both groups, with the Medicaid
group starting at higher rates and the HealthCore group increasing more rapidly. The proportion of
enrollees receiving NCPC diagnoses increased (HealthCore 33%, Medicaid 9%), as did the
proportion of enrollees with NCPC diagnoses who received opioids (HealthCore 58%, Medicaid
29%). Cumulative yearly opioid dose (in mg. morphine equivalents) received by NCPC patients
treated with opioids increased (HealthCore 38%, Medicaid 37%) due to increases in number of days
supplied rather than dose per day supplied. Use of short-acting Drug Enforcement Administration
Schedule II opioids increased most rapidly, both in proportion of NCPC patients treated (HealthCore
54%, Medicaid 38%) and in cumulative yearly dose (HealthCore 95%, Medicaid 191%). These trends
have occurred without any significant change in the underlying population prevalence of NCPC or
new evidence of the efficacy of long-term opioid therapy and thus likely represent a broad-based
shift in opioid treatment philosophy.

1. Introduction
The WHO Collaborative Study of Psychological Problems in General Health Care estimated
that 22% of primary care patients have pain persisting at least six months that interferes with
function or prompts medical care. The most commonly reported pain sites were back pain
(48%), headache (45%), and joint pain (42%). While 32% of this group had one site of pain,
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78% had multiple sites.[14] These prevalence data are compatible with recent single country
studies in the US[28], Australia[4] and Denmark[10]. A significant percent of these patients,
e.g.,13% of headache patients and 18% of back pain patients in the US, report that they have
been unable to work full-time because of their pain.[27] It is estimated that 90-95% of long-
term opioid therapy is prescribed for non-cancer pain conditions (NCPC). We have previously
estimated that approximately 3% of the US general population without cancer uses opioids
regularly for a month or more per year.[30]

There is evidence in recent years of increasing use of prescription opioids for NCPC. Between
1980 and 2000, opioid prescribing at outpatient visits for chronic musculoskeletal pain doubled
from 8 to 16% of visits and the use of more potent opioids increased from 2 to 9% of visits.
[6] Other studies have shown a marked increase in both use and abuse of prescribed opioids
between 1997 and 2002.[13] Among Medicaid fee-for service enrollees, overall use of opioid
pain medications increased 3-fold from 1996 to 2002, and varied widely from state to state.
[36] Opioid use among states also varies widely among privately insured individuals.[8] This
variation in practice likely results from lack of consensus about standards of care with regard
to opioid therapy for NCPC.[35] While some pain specialists have seen increased opioid use
as evidence of better attention to the problem of unrelieved pain[24], others are worried that
we do not have enough evidence of the “safety and effectiveness of long-term opioid therapy”
in NCPC.[34]

There are no large observational studies assessing patterns of opioid use in actual clinical
practice over extended periods of time. The TROUP (Trends and Risks of Opioid Use for Pain)
study is designed to assess trends in and risks of opioid therapy for non-cancer pain conditions
in contrasting pain populations. In this first report, we describe trends in opioid use over a six
year period (2000-2005) for NCPC in two disparate populations, a national commercially
insured population (HealthCore Blue Cross and Blue Shield plans) and a state-based publicly-
insured population (Arkansas Medicaid). We track the four most common NCPC conditions:
arthritis/joint pain, back pain, neck pain, and headaches/migraines. We also track HIV/AIDS
due to special concerns about pain management for this condition linked with stigma and high
rates of substance abuse.[5]

2. Methods
2.1. Study populations

Two populations were chosen for this study one national commercially insured population
(HealthCore Blue Cross and Blue Shield plans) and one state-based and publicly-insured
(Arkansas Medicaid) population. We anticipated rates of opioid use would differ due to
differences in sociodemographic characteristics and disease burden. The primary focus of these
analyses is to describe the range of opioid use in different populations and note similar trends.

2.1.1. HealthCore Blue Cross/Blue Shield—The study utilized the HealthCore
Integrated Research Database, which contains medical and pharmacy administrative claims
and health plan eligibility data from US Blue Cross/Blue Shield (BCBS) commercial health
plans. The study population is drawn from five BCBS plans representing the West, Mid West,
and South East regions of the United States. The data in the study came from health plan
members who were fully-insured via several commercial insurance products including health
maintenance organizations (HMO), preferred provider organizations (PPO), and point of
service providers (POS). The health plan members all had full medical and pharmacy coverage,
with a range of co-pay and deductible benefit options. Claims submitted with partial or
complete subscriber liability (due to co-pay or deductible requirements) are captured and
maintained within the system. A de-identified data set as defined by the Health Insurance
Portability and Accountability Act (HIPAA) was utilized for the research and HealthCore had
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in place all HIPAA required business associate and data use agreements with the University
of Washington prior to conducting the research. The study received approval to study human
subjects through the institutional review board at the University of Washington.

2.1.2.Arkansas Medicaid—Arkansas (AR) is one of the poorest states in the nation, with
26% of the AR general population qualifying for Medicaid benefits in 2005. The 2005 total
expenditures for the program were $3.0 billion dollars or $4,368 per recipient which reflects
payments to approximately 24,660 providers that billed AR Medicaid. Compared to national
averages, AR Medicaid covers a higher percentage of the total population, pays less per
recipient, and has a relatively high percentage of elderly, disabled (aged, blind, disabled),
children, and poverty related eligibles. [2] The Arkansas Medicaid population is thus a very
disadvantaged and vulnerable population situated in the highest opioid use and abuse region
of the U.S..[7] However, in a study of opioid use in state Medicaid plans during 2002 [36], that
tracked a Defined Daily Dose of opioids, Arkansas Medicaid which was in the middle of the
range for all states' Medicaid use.

The AR Medicaid program covers all federally mandated services and nearly all of the federal
optional services, including, prescription drug, ambulatory surgical center services, and 44
other optional services. Most of the AR Medicaid eligible recipients participate in the primary
care physician program (PCP) where recipients utilize a primary care provider to coordinate
care. The AR Medicaid program also imposes some benefit limitations: 12 physician, clinic,
and / or outpatient visits allowed per year, 3 prescriptions per month with possible extensions
to 6 prescriptions per month, maximum of 24 inpatient days per year, and there are some co-
pays and co-insurance required for prescription drugs and other services depending on
eligibility type. These are relatively strict cost-containment strategies compared to other states.
[26] Descriptive analyses of Medicaid claims analyses indicate that Medicaid data are generally
valid and suitable for epidemiologic uses.[16] When mental health Medicaid prescription
claims data were compared to chart abstracts, high levels agreement (> 85%) were attained
indicating that Medicaid prescription records are reliable, however the claims may not
completely capture all prescription for high utilizing subjects that are affected by maximum
monthly prescription caps.[21;22] Pain-related Medicaid claims have been used by other
investigators and are likely to be at least as valid as mental health claims because they are less
stigmatized.[15] However, we are unaware of studies that have validated Medicaid pain claims.

2.2. Study sample
The study sample consisted of enrollees in the two insurance types during the years from 2000
to 2005 who met the following criteria. Inclusion Criteria: 1) One or more NCPC diagnoses
recorded: back pain (ICD-9-CM codes 721.3x - 721.9x, 722.2x, 722.30, 722.70, 722.80,
722.90, 722.32, 722.72, 722.82, 722.92, 722.33, 722.73, 722.83, 722.93, 724.xx, 737.1, 737.3,
738.4, 738.5, 739.2, 739.3, 739.4, 756.10, 756.11, 756.12, 756. 13, 756.19, 805.4, 805.8, 839.2,
839.42, 846, 846.0, 847.1, 847.3, 847.2, 847.9), neck pain (ICD-9CM codes 721.0X, 721.1X,
722.0X, 722.31, 722.71, 722.81, 722.91, 723.XX, 839.0, 839.1, 847. 0), arthritis/joint pain
(ICD-9-CM codes >=710 and <720 or >=725 and <740), headache/migraine (ICD-9-CM codes
>=346 and <347, or 307.81), and HIV/AIDS (ICD-9-CM codes 042.xx, 079.53, 279.10,
279.19, 795.71, 795.8x). We could not verify that these conditions were chronic or that these
were the conditions for which opioids were prescribed, but chronic forms of these conditions
are the most likely reason for long-term opioid use in a general medical population. We also
identified all subjects in these insurance types who received any opioids but did not receive
one of the above NCPC diagnoses. 2) Age: subjects age 18 or older. 3) Enrollment: subjects
must be enrolled and eligible for benefits for at least nine continuous months in at least one
calendar year during 2000-2005 to be eligible. Exclusion Criteria: 1) Cancer diagnosis at any
time 2000-2005 other than nonmelanoma skin cancer (ICD-9-CM code 173), 2) resident of
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nursing home, 3) receiving hospice benefits. These criteria allow us to focus on enrollees likely
receiving opioids for the treatment of NCPC. Our requirement that enrollees receive their
NCPC diagnosis in the same year as their opioid prescription may result in an underestimation
of the proportion of those receiving opioids who also have an NCPC.

2.3. Study data
Data supplied by the insurers to the research team consisted of HIPAA-compliant claims data
files including: age and gender of subject, region (for HealthCore), and all opioid prescriptions
(including date, dose, quantity and type of opioid dispensed) included regardless of indication
for opioid use. It is not legal to treat opioid dependence in general health care settings, so
methadone used for this purpose is not included. Buprenorphine was excluded.

2.3.1. Prevalence of opioid use—For each year from 2000-2005, we formed an analytic
data set including all individuals with one of our tracer NCPC diagnoses (back pain, neck pain,
arthritis/joint pain, headache/migraine, HIV/AIDS). We categorized the number of days of
opioids supplied in the calendar year into 0, 1-30, 31-90, 91-180, and 181+ days. Days supplied
is calculated and entered by the dispensing pharmacist assuming that the patient takes the
medication at the maximum rate allowed by the prescribing provider. Days supplied is therefore
the minimum of the actual days of use and the dose per days supplied is the maximum dose
allowed per day. We do not know how many days patients actually took opioids or what dose
they took on those days. We also recorded the total number of prescription fills for each patient
within each calendar year.

2.3.2. Categorization of opioids—Opioids were categorized into three major groups:
short-acting Drug Enforcement Administration (DEA) Schedule II opioids; long-acting DEA
Schedule II opioids; and short-acting DEA Schedule III-IV opioids. Total morphine
equivalents for each prescription were calculated by multiplying the quantity of each
prescription by the strength of the prescription (milligrams of opioid per unit dispensed). The
quantity-strength product was then multiplied by conversion factors derived from published
sources to estimate the milligrams of morphine equivalent to the opioids dispensed in the
prescription.[1;11;32]

Total morphine equivalents per patient per calendar year were calculated by adding the
morphine equivalents for each prescription filled during the year for each patient. We report
the following measures of opioid use: days supply of opioids dispensed per calendar year,
cumulative yearly opioid dose (in milligrams morphine equivalents), opioid dose per day
supplied, number of opioid prescriptions received in a calendar year, opioid dose per
prescription, and cumulative opioid dose per calendar year per enrollee. We provide a table
with the generic names of commonly prescribed opioids, the ratio used to calculate morphine
equivalents, and their DEA Schedule (Table 1). [1;3;11;23;32;33]. After reviewing published
conversion factors, consensus was reached among two physicians with clinical experience in
pain management (MS and JM), and a pharmacist pharmacoepidemiologist (DB).

2.3.3. Data quality—To protect against data entry errors, we treated as an outlier any value
for days supply or for quantity that was greater than two times the 99th percentile value for the
particular type of opioid. Outliers were then handled as if they were missing data. If either
quantity or days supply was missing for a particular prescription, then morphine equivalents
were not calculated for that prescription. The estimate of total morphine equivalents was
inflated by the total number of prescriptions in the year (including those with missing data)
divided by the number of prescriptions with valid data (i.e. not counting the ones with missing/
outlier data). This approach conservatively estimates the morphine equivalents for
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prescriptions with missing/outlier data as being equal to the average prescription in the year.
In both samples, total missing was less than 1.5% and outliers were less than 0.5%

3. Analysis
The descriptive statistics (e.g. means, standard deviations, percentages) were provided by year
for each insurer. We also computed the percent change between 2000 and 2005 data for each
variable by dividing the difference by the 2000 result. For continuous variables, the percent
change is the ratio of the difference between 2000 and 2005 means over the 2000 mean. For
binary or categorical variables, the percent change is the ratio of the difference in the 2000 and
2005 percentages over the 2000 percentage. Because all the numbers were rounded for succinct
presentation after the calculation was completed, minor rounding errors might be found
between the means and percent change, especially for the means with smaller values. Due to
the very large sample sizes, statistical tests for differences of means and linear trend are all
highly significant (tests not shown). All the analyses were performed using SAS 9.1 (SAS
Institute Inc, Cary, NC).

4. Results
Figure 1 displays the relative proportions of enrollees receiving one or more of the NCPC tracer
diagnoses and/or opioids in 2000 and 2005 for the HealthCore and Medicaid samples. Based
on whether the enrollee had received a NCPC diagnosis in the past year (yes, no), and whether
the enrollee had received any opioid prescriptions in the past year (yes, no), we constructed
four mutually exclusive categories. Increases in the rates of diagnosis and opioid use were
linear between these years in both samples. Since 90% of the non-NCPC associated opioid use
in all years was for 30 days supply or less (data not shown), we did not explore this group
further.

The HealthCore sample consisted of 2,716,163 individuals in 2000 and 3,768,223 individuals
in 2005. Among these eligible subjects, 485,794 (17.9%) received at least one of our five NCPC
tracer diagnoses in 2000. This increased to 897,537 (23.8%) by 2005, a 33.2% increase. This
NCPC sample was 57%-58% female throughout the study period. Mean age was 45.1 years in
2000 and 45.8 years in 2005. The proportion of enrollees receiving at least one of our NCPC
diagnoses and receiving opioids in the same calendar year increased 58.4% between 2000 and
2005. The proportion of enrollees receiving one of the tracer NCPC diagnoses but not
prescribed any opioids increased 22.3% from 2000 to 2005. The proportion of enrollees with
a NCPC diagnosis who received any opioids in the same calendar year increased from 30.1%
in 2000 to 35.8% in 2005, an 19.1% increase.

Data from the Arkansas Medicaid sample consisted of 115,914 individuals in 2000 and 127,866
individuals in 2005. Among these eligible subjects, 36,283 (31.3%) received one or more of
our five NCPC tracer diagnoses in 2000. This increased to 43,520 (34.0%) by 2005, a 8.7%
increase. This NCPC sample was 74%-76% female, as is typical for Medicaid cohorts. Mean
age was 54.8 years in 2000, decreasing to 50.8 years by 2005, a decline of 7.4%. The proportion
of enrollees that received neither a tracer NCPC diagnosis nor any opioids declined 3.7% from
2000-2005. The proportion of enrollees with a NCPC diagnosis who received any opioids in
the same calendar year increased from 53.4% in 2000 to 63.5% in 2005, a 18.9% increase.

Rates of NCPC diagnosis and opioid use were initially higher in the Medicaid sample but
increased more rapidly in the HealthCore sample between 2000 and 2005. The percent of
enrollees with at least one NCPC diagnosis who received opioids increased from 5 to 9% in
HealthCore and from 17 to 22% in AR Medicaid. In contrast, the proportion of enrollees who
did not receive one of our tracer diagnoses but did receive opioids remained fairly constant in
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both samples. There was little change in either sample from 2000 to 2005 in the proportion of
enrollees without a tracer NCPC diagnosis who received any opioids.

Tables 2 and 3 display data about opioid use among HealthCore and Arkansas Medicaid
enrollees with the NCPC tracer diagnoses. We grouped enrollees into five categories according
to the number of days of opioids supplied to them in the calendar year: 0 days, 1-30 days, 31-90
days, 91-180 days, 181+ days. The proportion of enrollees that received a NCPC diagnosis but
did not receive opioids in a given year was greater for the HealthCore sample than for AR
Medicaid (2000-46.6%; 2005-36.6%). Across both study samples, most opioid use involves
less than 30 days supply. However, opioid use increased most rapidly in NCPC patients
receiving > 180 days supply. The proportion of NCPC enrollees with 181+ days supply grew
from 9.5% of the NCPC group to 16.0% of the NCPC group in AR Medicaid and grew from
2.1% to 3.2% of HealthCore subjects. These trends and differences between samples are
reflected in the mean days supply among those receiving opioids, which increased from 86.6
to 116.1 days (34% increase) in AR Medicaid and increased from 42.7 to 52.8 days (24%
increase) in the Health Core sample.

Mean cumulative opioid dose received in a calendar year by those with NCPC diagnoses
increased in both samples. It rose 37.4% from 5,060 to 6,952 mg morphine equivalents in AR
Medicaid and increased 37.7% from 2,474 to 3,407 in HealthCore between 2000 and 2005.
This is because of the increase in the days supplied rather than the dose per day supplied, as
the dose per day during this period actually declined slightly. The cumulative opioid dose per
days supplied was similar between HealthCore and AR Medicaid and did not increase over
time in either insurance type. There was a modest increase in the number of prescriptions
received in both samples while AR Medicaid users had more prescriptions and higher opioid
doses per prescription.

Table 4 displays opioid types used by enrollees with our NCPC tracer diagnoses according to
Drug Enforcement Administration Schedule and duration of action. Since the rates of increase
between 2000 and 2005 were quite linear (data not shown), we display the data only for the
years 2000 and 2005. The two most commonly used short-acting Schedule II opioids in both
samples were: oxycodone and meperidine. The two most commonly used long-acting Schedule
II opioids in both samples were: sustained release oxycodone and transdermal fentanyl. The
most commonly used Schedule III and IV opioids were: hydrocodone and codeine combined
with either acetaminophen or aspirin.

The proportion of enrollees using short-acting Schedule II opioids, the mean total yearly dose
per patient, and the proportion of the cumulative yearly opoid dose among all NCPC opioid
users increased markedly in both health plans between 2000 and 2005. In HealthCore, the
proportion receiving short-acting Schedule II opioids increased 52%, while in Arkansas
Medicaid, the proportion increased 31%. Most striking is that cumulative yearly dose per
enrollee with a NCPC diagnosis increased by 95.5% in HealthCore and by 191.2% in Arkansas
Medicaid. The proportion of cumulative yearly opioid dose received by all enrollees with a
NCPC diagnosis that was short-acting Schedule II opioids also increased significantly, by 54%
in HealthCore and 38% in Medicaid.

The proportion of enrollees using long-acting Schedule II opioids, the mean total yearly dose
per patient, and the proportion of the cumulative yearly opoid dose among all NCPC opioid
users increased significantly in both populations between 2000 and 2005, though not as much
as for short-acting schedule II opioids. In HealthCore, the proportion receiving long-acting
Schedule II opioids increased 19%, while in Arkansas Medicaid, the proportion increased 41%.
Cumulative yearly dose per enrollee with a NCPC diagnosis increased by 39% in HealthCore
and by 21% in Arkansas Medicaid. Though these rates of increase are lower than those for the
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short-acting Schedule II opioids, it is important to note that the mean doses are nearly ten times
greater. The proportion of cumulative yearly opioid dose received by all enrollees with a NCPC
diagnosis that was accounted for by long-acting Schedule II opioids also increased
significantly, by 11% in HealthCore and 37% in Medicaid.

Over 90% of all NCPC opioid users received schedule III and IV opioids and nearly 90% of
all the opioids received by this population were schedule III and IV opioids. However, there
was little change between 2000 and 2005 in the proportion of enrollees using Schedule III and
IV opioids or the mean total dose of Schedule III and IV opioids received in either insurance
type. The proportion of the cumulative yearly opioid dose among all NCPC opioid users that
was Schedule III and IV opioids declined slightly in both health plans. This is expected given
the large dose increases in Schedule II opioids among the NCPC population described above.

5. Discussion
Our study demonstrates a very broad-based increase in the use of potent opioids in publicly
and privately insured enrollees between 2000 and 2005. This appears to be due to multiple
factors. First, the proportion of enrollees receiving NCPC diagnoses increased in both health
plans. Second, among enrollees with NCPC, the proportion that received opioids increased in
both populations. Throughout the study period, rates of opioid use were markedly higher in
the AR Medicaid population than the commercial population. The proportion of NCPC subjects
receiving opioids, total days supply, cumulative yearly opioid dose, and number of opioid
prescriptions were all higher in Arkansas Medicaid enrollees than in HealthCore enrollees.
This likely reflects the much greater disability and disease burden in a Medicaid population.
Despite this greater burden in the Medicaid sample, the proportion of NCPC subjects using
opioids, the cumulative yearly opioid dose, and the cumulative opioid dose per enrollee all
grew faster in the HealthCore than the Medicaid sample. For example the cumulative opioid
dose per enrollee grew 66% in the Arkansas Medicaid population, but grew 82% in the
HealthCore population. These findings suggest a very broad-based liberalization in opioid use
for non-cancer pain that is not limited to one geographic region or socioeconomic group.

This increase in opioid use is largely due to increasing days supplied of DEA Schedule II
opioids in enrollees with NCPC diagnoses. There was no significant increase in the proportion
of enrollees without our tracer NCPC diagnoses using opioids. Furthermore, 90% of this use
among enrollees without NCPC diagnoses is for 30 days supply or less. There was no
significant increase in use of the most commonly used Schedule III and IV opioids in either
health plan. More NCPC enrollees used short-acting Schedule II opioids and the rates of
increase from 2000 to 2005 were greater than seen with long-acting Schedule II opioids.
However, for enrollees receiving Schedule II long-acting opioids, mean yearly cumulative dose
was ten times larger for long-acting than for short-acting opioids, reflecting the greater days
supplied for patients using long-acting opioids.

Our study suggests that the trend of increasing opioid use for NCPC from 1980 to 2000 noted
by Caudill-Slossberg et al is continuing. It confirms their finding that increases are concentrated
in the more potent Schedule II opioids. This increase is seen in both privately-insured (BCBS
plans) groups and in publicly-insured (Medicaid) groups. Future TROUP analyses will
examine whether this increase in concentrated in specific age, gender, pain or mental health
groups.

The large increases in proportion of enrollees receiving opioids and in the dose received likely
reflect changes in attitudes and policies concerning opioid use rather than changes in the
prevalence or severity of the NCPC conditions being treated. The proportion of enrollees
receiving NCPC diagnoses increased 9% in Arkansas Medicaid and 33% in the commercially
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insured population. This is unlikely to be due to an increase in the underlying prevalence of
NCPC, but could reflect the increasing attention being paid attention to pain by health systems
and regulatory bodies, i.e. “pain as the fifth vital sign.”[17;31]

The rate of NCPC diagnosis increased faster than the rate of opioid use among those with
NCPC diagnoses in the HealthCore population (33% vs 19%), but the reverse was true of the
Arkansas Medicaid population (9% vs 19%). This could reflect wider recognition of NCPC as
serious problems that deserve medical treatment.[29] Mean dose levels generally increased
more than median dose levels, suggesting that the largest increases in opioid use are
concentrated in those receiving the largest doses. The overall effect is a marked increase
(approximately 66% in Medicaid and 82% in the commercially insured population) in the
cumulative yearly dose of opioids received per enrollee.

This large increase in the use of opioids is not accompanied by new evidence of the
effectiveness of long-term opioid therapy for NCPC. A recent meta-analysis of 41 randomized
trials documented that opioids were more effective for pain relief in NCPC than placebo, but
the mean duration of treatment was only 5 weeks (range 1-16 weeks) and 33% of opioid-treated
patients dropped out.[12] Recent systematic reviews question the efficacy of long-term opioid
therapy for back pain.[9;20] There is also concern about opioid treatment of headaches.[19]
Due to health risks associated with NSAIDs and Cox-2 inhibitors, however, there is increasing
advocacy for the use of opioids as a second-line treatment for osteoarthritis.[25] Overall, the
broad-based increase in proportion of NCPC patients treated with opioids, in the number of
days supplied, and in the potency of the opioids used can likely be attributed to both increased
attention to the problem of untreated pain and to the liberalization of clinical standards and
attitudes concerning the use of opioids for NCPC.

It is not possible to determine from our data whether this increasing use of opioids for NCPC
provides net benefit or net harm to patients. Many aspects of benefit (pain reduction, functional
improvement, distress reduction) need to be carefully weighed against many aspects of harm
(opioid-induced hyperalgesia, reduced function, increased depression, iatrogenic addiction).
Future studies are needed to provide the necessary information for making clinical decisions
that result in net benefit to patients.

There are important limitations to our study. First, the only data available on study subjects is
administrative claims data submitted to the health plan. No independent clinical assessment of
study subjects to confirm diagnoses was done. Primary pain diagnoses are likely accurate,
though there may be under-coding of comorbid conditions as secondary diagnoses.[18] Data
concerning opioid prescriptions is likely accurate since this is a covered benefit for all enrollees
and other studies suggest that over 90% of prescriptions are filled within the health plan. We
did not link the NCPC diagnosis with the opioid prescription more directly than determining
that they were made in the same calendar year in order to maintain consistency with the year-
based analyses in the rest of our paper, and because we have no specific information concerning
the indication for the opioid prescriptions. Previous studies by ourselves and others[30] suggest
that opioid recipients have multiple painful and non-painful physical health and mental health
conditions, and therefore linking the opioid prescription with any one diagnosis is difficult and
likely invalid. Second, we analyzed each year's data separately and did not track individual
subjects' status from year to year. Hence, our results should be interpreted as population trends
and not the trends of individual enrollees. Third, we present data from two specific insurance
types. It is not known how well these findings generalize to other private and public health
plans. The Medicaid data was from a single state and differences we report between the plans
may represent regional prescribing variations or inherent differences in the level of disease and
pain burden between a Medicaid and commercially insured population. Furthermore, our
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findings may also be influenced by Medicaid and commercial specific policies that may not
be found in the Medicaid or commercial plans of other states.

In summary, we found large increases in the proportion of enrollees receiving opioid therapy
for non-cancer pain conditions in both privately and publicly insured populations. Among those
receiving opioids, doses increased significantly due to increased in the days supplied rather
than dose per day supplied. Dose increases were most marked among those receiving long-
term opioid therapy and were concentrated in more potent DEA Schedule II opioids. These
trends have likely occurred without any significant change in the underlying prevalence or
severity of chronic non-cancer pain or evidence base concerning the efficacy of long-term
opioid therapy and thus represent significant shifts in diagnosing and prescribing patterns and
in opioid treatment philosophy. Further research is necessary to determine if these shifts have
resulted in net benefit or net harm to patients.
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Fig. 1.
Proportions of enrollees with CNCP and/or opioid use in HealthCore and Medicaid enrollees
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Table 1
Classification of opioid medications and morphine equivalent conversion factors per milligram of opioid.1

Major Group Type of Opioid Morphine equivalent
conversion factor per mg

of opioid

Short-acting Non-Schedule II Propoxyphene (with or without aspirin/acetaminophen/ibuprofen) 0.23

Codeine + (acetaminophen, ibuprofen or aspirin) 0.15

Hydrocodone + (acetaminophen, ibuprofen, or aspirin) Hydrocodone
and homatropine

1.0

Tramadol with or without aspirin 0.10

Butalbital and codeine (with or without aspirin, ibuprofen,
acetaminophen)

0.15

Dihydrocodeine (with or without aspirin, ibuprofen, acetaminophen) 0.25

Pentazocine (with or without aspirin, ibuprofen, acetaminophen) 0.37

Short-acting, Schedule II Morphine sulfate 1.0

Codeine sulfate 0.15

Oxycodone (with or without aspirin, acetaminophen, ibuprofen) 1.5

Hydromorphone 4.0

Meperidine hydrochloride 0.1

Fentanyl citrate transmucosal2 0.125

Oxymorphone 3.0

Long-acting (Schedule II) Morphine sulfate sustained release 1.0

Fentanyl transdermal3 2.4

Levorphanol tartrate 11.0

Oxycodone HCL controlled release 1.5

Methadone 3.0
From Von Korff M, Saunders K, Ray GT, Boudreau D, Campbell C, Merrill J, Sullivan MD, Rutter C, Silverberg M, Banta-Green C, Weisner C, De
Facto Long-term Opioid Therapy for Non-Cancer Pain, Clinical Journal of Pain, In Press, used with permission

1
Opioids delivered by pill, capsule, liquid, transdermal patch, and transmucosal administration were included in CONSORT data. Opioids formulated for

administration by injection or suppository were not included.

2
Transmucosal fentanyl conversion to morphine equivalents assumes 50% bioavailability of transmucosal fentanyl and 100 micrograms transmucosal

fentanyl is equivalent to 12.5 to 15 mg of oral morphine..

3
Transdermal fentanyl conversion to morphine equivalents is based on the assumption that one patch delivers the dispensed micrograms per hour over a

24 hour day and remains in place for 3 days.
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