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Abstract
The use of chronic opioid therapy (COT) for chronic non-cancer pain (CNCP) has increased
dramatically in the past two decades. There has also been a marked increase in abuse of prescribed
opioids and in accidental opioid overdose. Misuse of prescribed opioids may link these trends, but
has thus far only been studied in small clinical samples. We therefore sought to validate an
administrative indicator of opioid misuse among large samples of recipients of COT and determine
the demographic, clinical, and pharmacological risks associated with possible and probable opioid
misuse. 21,685 enrollees in commercial insurance plans and 10,159 in Arkansas Medicaid who had
at least 90 days of continuous opioid use 2000–5 were studied for one year. Criteria were developed
for possible and probable opioid misuse using administrative claims data concerning excess days
supplied of shortacting and long-acting opioids, opioid prescribers and opioid pharmacies. We
estimated possible misuse at 24% of COT recipients in the commercially insured sample and 20%
in the Medicaid sample and probable misuse at 6% in commercially insured and at 3% in Medicaid.
Among non-modifiable factors, younger age, back pain, multiple pain complaints and substance
abuse disorders identify patients at high risk for misuse. Among modifiable factors, treatment with
high daily dose opioids (especially>120mg MED per day) and short-acting Schedule II opioids
appears to increase risk of misuse. The consistency of the findings across diverse patient populations
and varying levels of misuse suggests that these results will generalize broadly, but awaits
confirmation in other studies.
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1. Introduction
The use of chronic opioid therapy (COT) for chronic non-cancer pain (CNCP) has increased
dramatically in the past two decades [13,28]. There has also been a marked increase in abuse
of prescribed opioids [9,13]. Indeed, in the U.S. prescription opioid abuse is the fastest growing
form of drug abuse [9] and prescription opioids the most common cause of accidental drug
overdose [24]. Misuse of prescribed opioids, defined by the National Institute of Drug Abuse
as “taking a medication in a manner other than that prescribed or for a different condition than
that for which the medication is prescribed,” [20] may contribute to these negative outcomes.
Misuse may be a sign of developing or established opioid abuse. Misuse is also thought to
contribute to the risk of accidental overdose [10].

Results from the population-based U.S. National Survey on Drug Use and Health (NSDUH)
from 2002–2005 show that 4.8% of the population over age 12 has used prescription pain
reliever non-medically in the previous 12 months [3]. These surveys provide estimates of non-
prescribed use of opioids, but do not show its relationship to the use of COT for CNCP. Clinical
surveys of patients on COT have provided widely varying (3% to 62%) estimates of the
prevalence of opioid misuse according to a recent review. This review concluded that “the
psychometric properties of the published questionnaires and interview protocols are weak;
moreover, the samples included in the studies are often small and unrepresentative” [29]. It is
also not clear that these surveys are valid or generalizable to the entire population of patients
on COT.

Opioid misuse can be understood as part of a set of aberrant drug related behaviors [26]. A
recent review of evidence on aberrant drug-related behaviors for the American Pain Society
and American Academy of Pain Medicine noted shortcomings of research done on aberrant
behaviors to date, such as: lack of linkage to dose of opioids prescribed, lack of adjustment for
demographic variables, and focus on pain clinic populations that may not be applicable to
primary care [8]. The College on Problems of Drug Dependence has called for additional
research to identify those patients and populations at greatest risk for misusing prescription
opioids [32].

Administrative claims data offers a means to monitor opioid misuse within large clinical
populations. These populations are more representative of all patients receiving COT for CNCP
and the data does not depend on completion of surveys by providers and patients. We therefore
sought to validate administrative indicators of possible and probable opioid misuse among
recipients of COT with CNCP and to determine the demographic, clinical, and pharmacological
risks associated with possible and probable misuse. We studied two disparate populations, a
commercially-insured multi-state population and a state-based Medicaid population, to
identify risk factors common across these populations that differ in geography and
socioeconomic status. These results could be used to monitor clinical populations for opioid
misuse, design risk stratification algorithms, and provide the basis for quality improvement
initiatives within integrated systems of care.

2. Methods
2.1. Data Source

Data were obtained from claims records from January 2000 through December 2005 from two
sources: HealthCore (N=3,768,223), the country’s largest private health network, and Arkansas
Medicaid (N=127,866). The HealthCore data included plans from five states in the West, Mid
West, and South East regions of the United States. The two populations were chosen to describe
the range of opioid use and its consequences in disparate patient groups. Due to the large
number of persons included, the retrospective nature of the study, and the use of de-identified
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data, a waiver of the requirements for informed consent was granted from the Human Subject’s
Review Committees at the participating institutions.

2.2. Study Sample
The study sample for this analysis consisted of adult enrollees (18 years and older) in the two
health insurers that were chronic opioid users with greater than 90 days of opioid use in any
6-month period between 1/1/2001 and 12/31/2004, and less than a 32-day gap. The first day
of the opioid use episode was defined as the index date. Eligible individuals needed 12 months
of continuous enrollment prior to and following the index date. Individuals with a cancer
diagnosis at any time in the year before or after the index date (other than non-melanoma skin
cancer), residents of nursing homes, and hospice patients were excluded. Therefore the sample
consisted of patients without cancer or at the end of life who were receiving chronic opioid
therapy. Not all of these individuals received one of our tracer chronic pain diagnoses. There
were 21,685 enrollees in HealthCore and 10,159 in Arkansas Medicaid who met these criteria.
Additional details concerning the study have been reported elsewhere [5,28].

2.3. Sociodemographic and Clinical Variables
Data on sociodemographic and clinical characteristics of the sample members were collected
from claims records and enrollment summary files in the 12-month period prior to the start of
the opioid use episode, i.e. the index date. The Charlson comorbidity index [7] was used as a
measure of overall medical comorbidity. We recorded ICD-9CM pain diagnoses made during
the 12 months before the index date. Arthritis/joint pain, back pain, neck pain, and headache
were selected as tracer pain diagnoses and tracked individually because these were the most
commonly reported pain sites in the WHO Collaborative Study of Psychological Problems in
General Health Care [14]. We also collected information on the presence of the following other
(“non-tracer”) pain diagnoses: extremity pain, abdominal pain, chest pain, kidney stones/
gallstones, pelvic pain, rheumatoid arthritis, fractures, neuropathic pain, fibromyalgia, and
tempormandibular joint pain. Mental health and substance use disorders were classified into
the following groups based on ICD-9CM diagnoses using validated grouping software
developed by the Agency for Healthcare Research and Quality [1]: adjustment disorders,
anxiety disorders, mood disorders, personality disorders, miscellaneous disorder, and
substance use disorders. Substance use disorders were further classified as alcohol use disorder,
non-opioid drug use disorder, or opioid use disorder. Adjustment, anxiety, mood, personality
and miscellaneous disorders were summed to create a variable identifying the number of mental
health disorder types.

2.4. Opioid Misuse Score
A misuse score was generated based on four variables: days supplied of short-acting opioids,
days supplied of long-acting opioids, number of opioid pharmacies, and number of opioid
prescribers. Short and long-acting opioids were counted separately so that patients prescribed
both types to allow for treatment of breakthrough pain did not necessarily receive higher misuse
scores. The misuse score was designed to detect patients receiving excess days supply of
opioids, those utilizing multiple prescribers or multiple pharmacies to obtain these opioids.
The score was designed so that a higher score would reflect a higher probability of potential
misuse. This is consistent with the recommendations of an expert panel who recommended
multiple prescribers and multiple pharmacies as the top two administrative criteria for potential
misuse of prescribed controlled substances [23]. The components of our score also parallel
items in validated survey measures such as the Prescription Opioid Misuse Index [17].

Each of the component variables was categorized into 3 groups. For long-acting and short-
acting days supplied, a ‘0’ score was assigned if days supplied over a six month post-index
period was less than or equal to 185 days, a ‘1’ score was assigned if between 186 and 240
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days (up to 50% excess days), and a ‘2’ score was assigned if greater than 240 days was supplied
in a 180 day period (>50% excess days). The number of opioid pharmacies and number of
opioid prescribers during a 180 day period were separately categorized into 3 groups
empirically, based on distribution of these measures: 0–2 prescribers/pharmacies, 3–4
prescribers/pharmacies, and >=5 prescribers/pharmacies. The misuse score was then derived
by summing over these 4 variables, with a possible range from 0 to 8. The misuse score for a
1-year period was derived by adding the two 6-month misuse scores together (range 0–16).
The 1-year misuse score was then categorized by 0–1 ‘no misuse’, 2–4 ‘possible misuse’, and
>=5 ‘probable misuse’ to create the 3-categorical misuse outcome. To validate this misuse
score, we examined the likelihood of receiving a diagnosis of opioid abuse or dependence
during up to nine six month periods of follow-up for all observed misuse scores (0–16).

2.4.1. Medication Variables—Data on opioid and sedative-hypnotic medication use were
collected for the six-month period after the index date in which all recipients had opioid use.
Morphine equivalent dose (MED) for a single prescription was calculated by multiplying the
quantity of each prescription by the strength of the prescription (milligrams of opioid per unit
dispensed), and multiplying this total by a conversion factor [28]. Opioid dose per day supplied
was calculated by adding the total morphine equivalents for the three major opioid groups and
dividing by the sum of the total days supply (assuming maximum authorized use as calculated
by the dispensing pharmacist). If the total days supply exceeded the number of days in the
period (180 days), suggesting concurrent use of different opioid types, the daily dose was
calculated by dividing the total dose dispensed by 180 days. Types of opioid received were
determined based on opioid class (as defined by DEA schedule and duration of action). Subjects
were coded as receiving a particular opioid class if they received at least 30 days supply of that
class within a six-month period. Seven mutually exclusive categories were thus derived: Non-
Schedule II short-acting, Schedule II short-acting, Schedule II long-acting, Non-schedule II
plus Schedule II short acting, Schedule II short-acting plus Schedule II long-acting, Non-
Schedule II short-acting plus Schedule II long-acting, and all three opioid types. We also
collected data on days supply for other non-opioid medications, often used in the treatment of
non-cancer pain conditions: sedative/hypnotics (includes benzodiazepines as well as other
hypnotic drugs), muscle relaxants, stimulants, Cox-II inhibitors, anticonvulsants, tricyclic
antidepressants, serotonin or serotonin-norepinephrine re-uptake inhibitors (SSRI/SNRI), and
miscellaneous analgesic medications. We only present data on sedative-hypnotic medications
only since the others did not have significant effects on risks for opioid misuse.

3. Statistical Analysis
Descriptive statistics such as mean, standard deviation, and frequency were provided for the
demographic and clinical variables. We used polytomous logistic regression models to evaluate
the association between the 3-level categorical misuse outcome, with “no misuse” as the
reference group, and the independent variables that were hypothesized to be associated with
opioid misuse. Independent variables included: (1) demographic variables (age and gender),
(2) medical and pain clinical variables (pre-index joint pain, back pain, headache, neck pain,
number of non-tracer pain conditions (range 0–10), and Charlson score), (3) mental health/
substance abuse diagnoses (pre-index number of mental health disorders by AHRQ (range 0–
5), alcohol use disorder, opioid use disorder, and non-opioid drug use disorder), and (4)
pharmacological variables (pre-index sedative / hypnotic days supply, post-index opioid daily
dose, and post-index types of opioid received). All the analyses were performed using SAS
9.1 [2].
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4. Results
4.1. Sociodemographic and Clinical Characteristics

Table 1 describes the socio-demographic characteristics of adult enrollees in HealthCore and
Arkansas Medicaid with at least 90 days of uninterrupted opioid use within a six-month period.
While 0.6% of the HealthCore population was included, 7.7% of the Arkansas Medicaid
population was included. This is likely due to much higher rates of medical and psychiatric
co-morbidity in Medicaid populations, but may also reflect geographic differences in opioid
prescribing patterns. On average, chronic opioid users were middle-aged and predominantly
female in both samples. The Arkansas sample was predominantly female as is typical of
Medicaid populations. Subjects had a mean of 0.85 (HealthCore) and 1.25 (Arkansas Medicaid)
tracer pain conditions. Back pain was the most common CNCP diagnosis in both samples.
However, 45% (n=16551) of the HealthCore sample and 26% (n=2479) of Arkansas Medicaid
enrollees with chronic opioid use had not been diagnosed with one of our four tracer CNCP
diagnoses. Among patients with no tracer CNCP condition, in HealthCore 5961 (36%) and in
Arkansas Medicaid 1437 (58%) had some other pain conditions. The most common other pain
conditions in both samples were extremity, abdominal and chest pain. In HealthCore, 10590
(29%) COT patients have no CNCP conditions or any other tracked pain conditions. 7354
(20%) had 1 CNCP or other pain condition, and 18661 (51%) have >=2. In our Arkansas
sample, 1042 (11%) COT patients had no tracer CNCP conditions or any other tracked pain
conditions, while 1615 (17%) had 1 CNCP or other pain condition, and 6994 (72%) have >=2.
Arkansas Medicaid chronic opioid users had a higher mean Charlson comorbidity index.
Among chronic opioid users, 14% in HealthCore and 20% in Arkansas Medicaid received a
diagnosis of a comorbid mental health or substance use disorder. The most common mental
health diagnoses in both samples were mood disorders (HealthCore 11.3%, Medicaid 21.2%)
and anxiety disorders (HealthCore 7.2%, Medicaid 17.0%). Substance related disorders were
diagnosed before COT index date in 2.5% of HealthCore COT recipients and 6% of Arkansas
Medicaid COT recipients.

4.2. Pharmacological variables
Mean opioid daily dose was approximately 53 mg. MED in both samples. Median dose was
31mg MED in HealthCore and 35mg MED in Arkansas. Mean opioid days supply was 160
days in HealthCore and 166 days in Arkansas Medicaid among this sample receiving at least
90 days supply. In both samples, 78% of subjects received only Non-Schedule II opioids.
Approximately 5% of both samples received only Schedule II long-acting opioids. From 6–
7% of both samples received Non-Schedule II short-acting and Schedule II long-acting opioids.
Sedative-hypnotics were the most common non-opioid symptom relief medications prescribed
in both samples (HC mean 72, AR mean 78 days supplied).

4.3. Misuse Scores
In the HealthCore sample, 70% were categorized as showing no evidence of misuse, with 24%
categorized as possible misuse and 6% as probable misuse. The components of the misuse
score most likely to be coded in the possible misuse range (i.e., 10–20%), were days supply of
short-acting and long-acting opioids and number of prescribers. Spearman correlations
between total opioid days supplied and unique opioid pharmacies (r=0.15, 95%CI 0.14 to 0.16,
p<.0001) and between total opioid days supplied and unique opioid prescribers (r=0.06, 95%
CI −0.017 to 0.04, p=.22) were low, suggesting independent dimensions of misuse. However,
Spearman correlations between unique opioid pharmacies and unique opioid prescribers were
higher (r=0.27, 95%CI 0.26 to 0.28, p<.0001) suggesting related dimensions of misuse.

In the Arkansas Medicaid sample, 76% were categorized as showing no evidence of misuse,
with 20% categorized as possible misuse and 3% as probable misuse. The components of the
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misuse score most likely to be coded in the possible misuse range (i.e., 10–20%), were days
supply of short-acting opioids and number of prescribers. Spearman correlations between total
opioid days supplied and unique opioid pharmacies (r=0.01, 95%CI − 0.009 to 0.031, p= 0.27)
and between total opioid days supplied and unique opioid prescribers (r=−0.01, 95%CI −0.031
to 0.008, p=0.27) were low, suggesting independent dimensions of misuse. However,
Spearman correlations between unique opioid pharmacies and unique opioid prescribers were
higher (r=0.45, 95%CI 0.43 to 0.46, p<.0001) suggesting related dimensions of misuse.

In both samples, the likelihood of receiving a post-index opioid abuse or dependence diagnosis
increased linearly with increasing misuse scores. (Tests for linear trend: HealthCore: Wald’s
Chi Square=1008.0, p<.0001; OR= 1.41, (95%CI, 1.380, 1.440); AR: Wald’s Chi
Square=223.0, p<.0001; OR= 1.51 (95%CI, 1.43, 1.60). Thus, the risk of receiving an opioid
abuse diagnosis increased 41% in HealthCore and 51% in Arkansas Medicaid for each single
point increase in misuse score. In HealthCore, abuse diagnoses increased from 1.23% among
those with a misuse score of zero to 46% for those with a misuse score of 12. (Less than 10
subjects received any score above 12 and percents become unstable.) In Arkansas Medicaid,
abuse diagnoses increased from 0.8% among those with a misuse score of zero to 22% for
those with a misuse score of 8. (Less than 10 subjects received any score above 8 and percents
become unstable.) Figure 1 displays the distribution of the misuse scores for HealthCore and
Medicaid samples.

Table 2 displays the polytomous logistic regression results for possible (score 3–4) and
probable (score ≥ 5) misuse groups in the HealthCore sample. Risks for these two levels of
misuse are quite similar. Age is strongly inversely related to risk of misuse. Persons with a
claim diagnosis with headache and back pain have modestly increased risk of misuse, while a
claim diagnosis of joint pain is modestly protective. Increasing numbers of other pain
conditions modestly increases risk. The diagnosis of two or more mental health disorder types
increases risk for probable misuse. Any pre-index substance abuse diagnosis increases risk of
misuse, with non-opioid drug abuse most significant for possible misuse and opioid abuse most
significant for probable misuse. Each month of sedative-hypnotic medication use increases
risk for misuse.

In the HealthCore sample, opioid daily dose above the median is significantly related to both
possible and probable misuse. Risk is further increased in those over 120mg MED. Compared
to those who took only Non-schedule II opioids, those who took any regimen including short-
acting schedule II opioids show increased risk of misuse. Risk of probable misuse is
significantly reduced in those receiving only long-acting Schedule II opioids.

Table 3 displays the polytomous logistic regression results for possible (score 3–4) and
probable (score ≥ 5) misuse groups in Arkansas Medicaid. Risks for these two levels of misuse
are similar. Age is strongly inversely related to risk of misuse. Back and neck pain increase
risk of misuse, as does increasing numbers of other pain conditions. Increasing number of
mental health disorder types is not associated with possible misuse, but is negatively associated
with probable misuse. Alcohol abuse is marginally associated with possible misuse, but is
negatively associated with probable misuse. Pre-index diagnosis of opioid drug abuse is not
associated with possible misuse, but is significantly associated with probable misuse. Pre-index
non-opioid drug abuse is more significantly associated with possible and probable opioid
misuse.

In the Arkansas sample, opioid daily dose is associated with misuse, especially when the dose
exceeds 120mg MED per day. Compared to those who took only Non-schedule II opioids,
those who took any Schedule II opioids show increased risk of misuse with the exception of
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those receiving only Schedule II long-acting opioids who show decreased risk for probable
misuse.

Table 4 displays distribution of opioid misuse scores by opioid daily dose and predominant
opioid type. Number and percent (of chronic opioid users) receiving that opioid dose range in
MED or opioid types are displayed in the first column for both HealthCore and Arkansas.
Number and percent of users receiving that opioid dose or type receiving scores in the 0–1 ‘no
misuse’, 2–4 ‘possible misuse’, and 5+ ‘probable misuse’ ranges are provided in the next three
columns. Mean misuse scores by dose level and predominant type are displayed in the last
column. Opioid dose and opioid type groups all have significantly different misuse scores
(p<0.0001 by chi-square and ANOVA). As a sensitivity analysis, we calculated misuse scores
using only the numbers of opioid prescribers and opioid pharmacies. These scores ranged from
low to high in the same order of opioid types as those calculated from days supplied, prescribers
and pharmacies (data not shown).

5. Discussion
This study is the first large-scale study estimating risks of opioid misuse in the general medical
population. Based on rates of excess opioid days supplied, opioid prescribers and opioid
pharmacies, we estimated possible misuse at 24% in HealthCore and 20% in Arkansas
Medicaid and estimated probable misuse at 6% in HealthCore and 3% in Arkansas Medicaid.
While the Arkansas Medicaid sample was more prone to misuse due to high rates of chronic
physical and mental illness, the HealthCore sample likely had more opportunity for misuse due
to a less regulated pharmacy benefit. Our misuse score shows a significant linear relation to
the risk of receiving an opioid abuse diagnosis. The risks for possible and probable misuse are
similar, suggesting that opioid misuse is a single dimension. The most important risks appear
to be: age, substance abuse diagnosis, daily opioid dose, and opioid types used. Among
Schedule II opioids, use of long-acting opioids alone appears to be associated with lower levels
of misuse. Since these findings are based on large samples of patients on chronic opioid therapy
(COT) (>90d) from two dissimilar health plans, findings that are consistent between plans are
likely broadly generalizable to publicly and privately-insured general medical populations.

Our study points to the importance of both non-modifiable risk factors (that may be useful for
risk stratification) and modifiable risk factors (that may serve as the focus of risk reduction
efforts). Among demographic risk factors, age appears to be much more important than sex.
The odds of possible and probable opioid misuse declined significantly with increasing age
with patients age 18–30 at least 4–5 times the risk of those over 65 years. This is consistent
with previous studies [29], and patterns of substance abuse in general. The type and number
of pain complaints was modestly associated with misuse. Back pain was associated with
increased risk of misuse in both samples. Headache was associated with increased risk in
HealthCore, while neck pain was associated with increased risk in Medicaid. Increasing
number of non-tracer pain conditions was associated with increased risk in both samples.
Mental health diagnoses and alcohol abuse were not consistently related to misuse risk, but
pre-index non-opioid drug abuse and opioid abuse diagnoses increased risk of misuse in both
samples. Others have shown that stimulant abusers, for example, have high rates of prescription
opioid abuse [16]. Alcohol abuse increased risk in the HealthCore sample, but not in the
Medicaid sample. Increasing numbers of types of mental health diagnoses was associated with
increased risk in the HealthCore sample but decreased risk in the Medicaid sample. These
contrasting results concerning the risks for misuse associated with alcohol abuse and mental
health disorders likely result from the two-fold higher base rates of these disorders in the
Medicaid population. An earlier study by Edlund et al showed increased risk of new substance
abuse diagnoses among CNCP patients treated with COT who had a history of mental health
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disorders [11]. But not all studies have showed increased risk of misuse in patients with mental
health disorders [12,18].

Our study shows that there is increased risk of possible and probable misuse in both samples
of patients at doses over 120mg MED per day, the dose at which caution and consultation are
advised in the Washington State Opioid Dosing Guideline [30] and the British Pain Society
Guideline [6]. Only 6–7% of COT recipients achieved this dose, so we did not examine risk
associated with the higher 200mg MED dose mentioned in the APS/AAPM opioid guideline
which was achieved by only 1–2% of recipients. This finding of increased risk is important,
as the Washington State guideline has been controversial, with professional pain organizations
arguing that there is no evidence of increased harm at doses above 120mg [4,25]. These patients
may be receiving high doses for a variety of reasons including difficult to control or opioid
insensitive pain. Our study shows that there is markedly increased risk of possible and probable
misuse in both samples of patients at doses over 120mg MED per day. This suggests that
increased monitoring for misuse is appropriate for individuals on high dose COT.

Use of long-acting opioids alone was generally associated with reduced risk of misuse. The
effect was not significant for possible misuse in the Arkansas sample, but was significant for
both possible and probable misuse in the larger HealthCore sample. The reasons for this
protective effect are unclear. It could be due to lower rates of excess days supply in those
receiving only long acting opioids. However, those receiving only long-acting opioids also
tended to have fewer prescribers and pharmacies. The lower risk of misuse could be due to
more stable opioid blood levels resulting in improved pain control as has been claimed by
manufacturers of long-acting opioid preparations [21]. Or use of long-acting opioids could be
a marker of a more explicit and organized approach to COT [22]. It may also be that long-
acting opioids are more often prescribed in specialty pain care, where there is greater expertise
and closer follow-up than in primary care. Our results cast some doubt on the proposed focus
on long-acting opioids in the FDA Risk Evaluation and Management System (REMS) under
development. The primary targets of the FDA REMS are accidental overdose and drug abuse,
which are not the same issue as the possible and probable misuse that is the focus of our study.
Nevertheless, our data suggest that increased restrictions on prescribing of long-acting opioids
might increase risk of misuse.

Our study has several limitations. First, our misuse outcome is limited to administrative claims
data. We did not document opioid misuse through clinical observation or surveys. Our misuse
measure focused on excess use of opioids, as indicated by excess opioid days supply, excess
opioid prescribers, and excess opioid pharmacies, but not other aberrant behaviors (such as
obtaining opioids from illicit sources, friends, or the Internet). Excess days supply could be
due to factors other than misuse, such as an effort to control inadequately treated pain. However,
there is actually no consensus gold standard measure of opioid misuse, and all methods of
measurement have limitations. For example, surveys are subject to response bias, especially
for stigmatized behavior such as medication misuse. A recent review of misuse concluded that
“no one procedure or set of predictor variables is sufficient to identify chronic pain patients at-
risk for opioid misuse or abuse ” [29]. We have used the labels ‘possible misuse’ and ‘probable
misuse’ to indicate that our claims data findings should be considered suggestive rather than
definitive indicators of misuse. We were able to show that our misuse score had a significant
linear relation to the likelihood of receiving a diagnosis of opioid abuse/dependence. Pain
researchers and clinicians have argued that the criteria used for opioid abuse and dependence
in the DSM-IV and ICD-9 are not appropriate for patients prescribed COT [19,27].
Nevertheless, these abuse diagnoses have been subject to extensive field testing and are the
best available validating variable from administrative data [15]. Administrative substance
abuse diagnoses have generally been shown to have low sensitivity but high specificity when
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compared with structured interview clinical diagnoses [31]. Both clinical and administrative
indicators of misuse are likely valuable tools in efforts to reduce possible harms from COT.

Second, our clinical and pharmacological risk factors are also derived from claims data. We
did not independently verify chart diagnoses of pain, mental health or substance diagnoses.
We did not have access to laboratory data such as urine drug screens. Our medication data was
derived from pharmacy claims records. If patients paid out of pocket for medications, we would
have no record of this use. Third, we monitored outcomes for only the year after our index date
(defined as the first days of 90 days of near-continuous opioid use). Thus our estimated misuse
rates may be conservative. Finally, we did not assess pain levels, amount of pain relief, or
satisfaction with COT, so we are unable to address the role of pseudo-addiction or the overall
balance of benefits and harms for these COT recipients.

In summary, we have examined administrative claims data from two large samples of chronic
opioid users from dissimilar health plans to identify risks of possible and probable opioid
misuse. This represents the first large-scale population-based study of risks for opioid misuse.
Among non-modifiable factors, younger age, back pain, multiple pain complaints and
substance abuse disorders identify patients at high risk for misuse. Among modifiable factors,
treatment with high daily dose opioids (especially >120mg MED per day) and short-acting
Schedule II opioids appears to increase risk of misuse. Whether policies that target these factors
can reduce the harms associated with chronic opioid therapy, needs to be tested in a separate
study. The consistency of the findings across diverse patient populations and varying levels of
misuse suggests that these results will generalize broadly, but awaits confirmation in other
studies.
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Fig. 1.
Distribution of misuse scores and abuse diagnoses
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Table 1

Demographic table

Variables category
Arkansas Medicaid

N= 10,159
Health Core

N=21,865

Demographics

    Age 18–30 660 (6.84%) 1857 (5.07%)

31–40 1669 (17.29%) 6193 (16.92%)

41–50 2469 (25.58%) 11731 (32.05%)

51–64 2588 (26.82%) 12344 (33.72%)

>=65 2265 (23.47%) 4480 (12.24%)

    Gender Male 2744 (28.43%) 15002 (40.98%)

Female 6907 (71.57%) 21603 (59.02%)

Medical clinical variables

    CNCP: back Yes 4842 (50.17%) 13414 (36.65%)

    CNCP: neck Yes 1620 (16.79%) 5510 (15.05%)

    CNCP: arth Yes 3530 (36.58%) 6398 (17.48%)

    CNCP: head Yes 2057 (21.31%) 5875 (16.05%)

    # other pain Mean(SD) 1.6 (1.4) 1.1 (1.2)

    Charlson score Mean(SD) 1.1 (1.4) 0.4 (0.9)

MH clinical variables

    # MH disorders 0 6619 (68.58%) 29965 (81.86%)

1 1990 (20.62%) 4995 (13.65%)

>=2 1042 (10.80%) 1645 (4.49%)

    SA - Alcohol Yes 278 (2.88%) 445 (1.22%)

No 9373 (97.12%) 36160 (98.78%)

    SA - Opioid Yes 59 (0.61%) 258 (0.70%)

No 9592 (99.39%) 36347 (99.30%)

    SA - Nonopioid Yes 356 (3.69%) 440 (1.20%)

No 9295 (96.31%) 36165 (98.80%)

Pharmacological variables

    Sedative/hypnotics days
    supply

Mean(SD) 78.5 (128.8) 71.8 (136.5)

    Median opioid daily dose (MED) 35.27mg. 31.73mg.

    Opioid daily dose < median 4945 (51.24%) 18304 (50.00%)

median ~
120mg/day

4115 (42.64%) 15731 (42.98%)

> 120mg/day 591 (6.12%) 2570 (7.02%)

    Opioid days supply 91 ~ 160 days 5222 (54.11%) 21923 (59.89%)

161 ~ 185
days

1729 (17.92%) 5498 (15.02%)

>185 days 2700 (27.98%) 9184 (25.09%)

    Opioid types non-schedule
II only

7615 (78.90%) 28621 (78.19%)

schedule II
short only

239 (2.48%) 754 (2.06%)
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Variables category
Arkansas Medicaid

N= 10,159
Health Core

N=21,865

schedule II
long only

502 (5.20%) 1939 (5.30%)

non-schedule
II + schedule II

short

284 (2.94%) 1058 (2.89%)

non-schedule
II + schedule II

long

622 (6.44%) 2748 (7.51%)

schedule II
short + long

263 (2.73%) 908 (2.48%)

All 3 types 126 (1.31%) 577 (1.58%)
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