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Abstract
We used a large medical insurance claims database to identify three groups: chronic opioid (>180
therapeutic days, N=3726); acute opioid use (<10 therapeutic days, N=37,108); and a non-opioid
group (N=337,366) who filled at least one insurance claim but none for opioids. Our results showed
that, although chronic opioid users represented only 0.65% of the total population, they filed 4.56%
of all insurance claims, used 45% of all opioid analgesics and had much more physical and psychiatric
co-morbidity than the acute opioid or non-opioid samples. Women were substantially over-
represented (>63%) in the chronic pain group and used a much greater share of all medical services
than males especially as they grew older. Although our data suggest that chronic pain is optimally
managed in a multidisciplinary patient- and gender-specific treatment plan, this was rarely the case
with internists being the primary, and often only, physician seen. Moreover, our data suggest that
opioids were often used for conditions in which they are generally not indicated (e.g. arthritis and
headaches) or contraindicated by co-existing physical ailments (COPD). Finally, we conclude that
adherence to the WHO analgesic ladder and other pain treatment guidelines was relatively infrequent:
first, opioid extended release preparations which are ideally suited for chronic pain were used only
in 1 in 4 patients; and, second, the selection of a weak (propoxyphene, codeine, tramadol) or strong
opioid (e.g. morphine, oxycodone, etc.) seemed to be driven by numerous factors not necessarily
related to the intensity or duration of pain.

Introduction
Individuals experiencing chronic pain often have numerous co-morbid mental and physical
illnesses, and, as such, represent a huge burden on the United States’ health care system. [13,
19,20,23] However, the latter conclusion is based on estimates and extrapolations from national
surveys and, consequently, is at best an approximation. With respect to addressing the scope
and magnitude of co-morbidity, especially in a quantifiable sense, most studies to date [8,12,
24,26,27] have used retrospective surveys which collect self-reports of illness, often in
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relatively small samples drawn from a few select treatment clinics. Accordingly, the results
inadequately generalize to the total population, since those in treatment programs represent
only a fraction of all patients receiving opioid pain medications. An additional limitation of
existing studies is that they have largely relied on self-reported opioid drug use, and precise
information on dosage and type of analgesic drug is typically limited.

To overcome these problems, we reasoned that a large medical insurance claims database
would provide a more objective and quantifiable index of the use of opioid analgesics by those
in chronic pain, their utilization of medical services, drugs prescribed and the prevalence of
diagnosed physical and mental disorders. Accordingly all medical and drug claims were
extracted from a database provided by a Midwest subsidiary of a national managed care
company for the calendar year January 1, 2004 – December 31, 2004. One year was used so
that measures of co-morbidity would refer to concurrent disease rather than life time prevalence
which could be determined in a longitudinal study.

Most importantly, in this study we had such a large population base that we were able to draw
very clear distinctions between chronic and acute opioid use. Because of the low incidence of
chronic opioid use in the general population, most prior studies have been forced to use
relatively broad criteria to distinguish acute and chronic opioid use such that the distinction
between the two was often blurred, leading to ambiguous findings. Likewise, it is also difficult
to distinguish between acute and chronic pain which leads to even more ambiguity.

Our aims were four fold: first, to describe the prevalence of chronic and acute prescription
opioid use for pain in a large sample (611,801) of an insured population; second, to determine
the extent of concurrent health service utilization; third, to examine the prevalence of opioid
abuse/dependence in individuals receiving acute and chronic opioid analgesics; and finally, to
describe the types of opioid drugs being prescribed to those in acute and chronic pain.

Methods and Materials
Database and General Methods

The entire database contained all medical and drug benefit claims for 611,801 privately (i.e.
no Medicare of Medicaid) insured people who were continually insured for all 12 months of
2004 in a Mid-west state with a mixed urban/rural population of nearly 6 million people. The
database contains information on health care contacts, the ICD-9 coded medical conditions,
[11] prescriptions written and filled, primary physicians and all specialists seen by patients
each of whom have unique IDs. The data were made available to Washington University, whose
Institutional Review Board (IRB) approved the study, by a collaborative agreement between
the University and the managed care company. All patient and physician names were encrypted
to Washington University researchers. Since our intent was to examine concurrent utilization
of medical services and co-morbidity, not life-time prevalence, claims were limited to one year-
2004.

All medical and pharmacy claims for these patients were extracted. Physician specialties were
self-declared. All medical and psychiatric disorders were classified by their respective ICD-9
codes. Supplementary Table 1 lists all of the ICD-9 codes that were used to define the major
categories of physical and mental diseases used in this paper.

Classification of Patients
This is a private insurance database in the United States (US). To give some perspectives to
non-US readers, who live in countries for the most part in which the health delivery system is
government provided or heavily subsidized, in 2008, 67.5% of all US residents carried privately
financed insurance, often in part subsidized by their employer. Government subsidized
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programs – Medicare and Medicaid – for the poor, elderly or disabled covers an additional
28.5%, whereas 15.3% of the US population have no medical insurance at all (there is some
overlap between Medicare and private insurance as the wealthier elderly population often have
both). Thus, two-thirds of the population in the database are employed, or retired with insurance
benefits and all earn income well above the poverty line in the US.

Definition of Terms
Days of Supply (DOS) was defined as the number of “therapy days” provided in a single
prescription. That is, a drug with a label indication to be taken 1, 2 or 4 times per day for 10
days equals 10 DOS, no matter that the number of tablets in the prescriptions ranges from 10
– 40 tablets. Thus, DOS provides a standardized index to compare all opioid drugs with large
differences in bioavailability and pharmacokinetics which require specific dosing regimens.
We have also used the empirical terms, acute opioid, chronic opioid or non-opioid use, as a
descriptor of the groups we studied, rather than acute or chronic pain, since we could not
measure pain which is presumably an over-arching construct which may or may not have
required opioid analgesics to provide relief.

In some of these analyses, we also used the distinction between the use of “weak
opioids” (propoxyphene, codeine, and tramadol) and “strong opioids” (e.g. hydrocodone,
oxycodone, fentanyl, morphine and other more potent opioids) in accordance with the WHO
analgesic ladder [28] and the British and American Pain Society Guidelines.

Definition of Groups
The database Washington University used was a “claims database” which contained no
information on those insured individuals who were fully covered by insurance but did not file
a claim for either a drug or medical services in the 12 month study period (N=174,842, 28.6%
of the total insured population of 611,801). This left 436,959 (71.4%) individuals from which
we excluded “cancer pain” leaving an N of 408,190 persons who filed at least one non-cancer
related insurance claim in 12 months. This population of 408,190 people was divided into three
groups: acute opioid use, individuals who received 1 prescription for less than 10 DOS of
opioid analgesics in the calendar year (N=37,108, 9.1% of the insured population); chronic
opioid use, those who received 180 DOS or more per year (N = 3,726, 0.65% of the total); and
the non-opioid group, individuals who filed 1 or more non-opioid insurance claim in the
calendar year (N=337,336, 83%). The remaining individuals received opioids at levels which
were intermediate between the defined acute and chronic groups and this group was excluded
from the study. It should be noted that our definition of acute and chronic opioid use was
arbitrary (e.g. <5 DOS could have been used to define acute opioid use and anything more than
5 days chronic as has been done in most prior studies). However, our goal was to avoid shades
of grey in the distinction between the two groups, by selecting two completely non-overlapping
groups which would be presumably more homogeneous.

Statistical Analysis
The raw data were stored in a database management system that supports Structured Query
Language (SQL). SQL is a standard interactive and programming language for querying and
modifying data, and managing databases. SQL is powerful in retrieving, inserting, updating,
and deleting data, and performing management and administrative functions. Based on the raw
insurance claim data, we created a table that included all 408,190 patients’ historical
information on health service utilization and diagnosis during the year. The initial results
generated from SQL were then used to do statistical tests. For data related to health service
utilization in tables 1 and 2, SAS-GLM procedure was used to see whether there were
significant relationships between the listed health service utilization and groups by gender. For
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data related to the ICD-9, SAS was used to run multiple logistic regression models. The
independent variables were the same as the GLM models (“Groups” and “Female”).

Results
Incidence of Acute and Chronic Pain and Use of Opioid Analgesics

Chronic opioid users received 1.42 (±0.01) prescriptions for an opioid each month, which
provided an average of 29.83 (±0.23) DOS. By definition, the acute opioid group received 1
prescription in a year for <10 DOS and the non-opioid group none. While the vast majority of
the chronic opioid group got their prescriptions from 1 doctor, 3.2% received opioid
prescriptions from 2 or more doctors in one month for 6 or more months in the calendar year
and 0.9% got the same opioid prescription from 2 or more doctors. In both instances, 70–75%
of those individuals receiving redundant prescriptions were female. In terms of state-wide
utilization of opioid analgesics, 2,933,275 DOS were prescribed and, although they represented
less than 1% of the insured population, the chronic opioid group used 45% of the total.

Age & Gender of the Non-opioid, Acute opioid use and Chronic opioid use Groups
The average age of females in the non-opioid group was 36.51 (± 0.1) which was significantly
older than males 33.57 (± 0.1). Females made up 51% of the non-opioid population. In sharp
contrast, the chronic opioid group was on average about 20 years older than the non-opioid
group with females substantially older on average (57.31 ± 0.3) than males (50.56 ± 0.3); the
acute opioid use group was also significantly older than the non-opioid group, but not to the
extent seen in the chronic group. These group averages obscure an important age × gender
interaction which is shown in Figure 1. The age × gender frequency distribution in the chronic
opioid use group was markedly skewed to the right (older) when compared to the acute opioid
use group and the non-opioid insured population. This was true for both sexes but especially
so in females. In terms of the acute opioid use group, the average age and frequency distribution
were more like the population norms than the chronic opioid use group, but this group was
none-the-less significantly older than the non-opioid group (Figure 1).

Utilization of Medical Services and Incidence of Pain in Non-opioid, Acute opioid use and
Chronic opioid use Groups

Table 1 shows the utilization of medical services for the three groups expressed as the mean
(±SEM) per year. Clearly, chronic pain patients, in all respects, utilized more health services
than either the acute opioid use group or the non-opioid insured group. In a broad sense, the
three groups filed over 12 million medical claims during the year, but the chronic opioid group,
representing only 0.65% of the total population, was responsible for over 5%. There was also
a very large gender difference in all 3 groups with females filing significantly more insurance
claims than males (table 1). With regard to all other indices of medical services utilization, the
chronic opioid use group had many more ICD-9 coded physical and mental diseases, saw more
doctors more often, and had significantly more emergency room visits, and days in the hospital.
In all cases females utilized a much greater share of medical services than males. The acute
opioid group fell between the chronic opioid but more closely compared to the non-opioid
insured group.

Physical and Mental Health
Table 2 shows the pain diagnosis and other co-morbid physical, mental health and substance
abuse disorders in the three groups. Muscle, joint and limb pain were the most frequent pain
diagnoses in all 3 groups, but was diagnosed in more than 50% of the chronic opioid group.
Back pain (51%), arthritis (33.3%), abdominal pain (21%), neck pain (20%) and headaches
(19%) were the next most frequent diagnoses. Men and women within the chronic opioid use
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group also had a significantly greater burden of physical ailments (e.g. hypertension, endocrine
disorders, hyperlidemia, chronic pulmonary obstructive disease [COPD]) than either the acute
or non-opioid groups. Mental health disorders were found in 35% of all chronic opioid users
which was significantly greater than that found in individuals in either the acute opioid or non-
opioid population. Although there were some significant gender differences in pain and other
physical disorders (table 2), this difference was considerably more prominent in
psychopathology with women having many more psychiatric diagnoses than men.

Substance Abuse and Dependence
A diagnosis of opioid abuse and dependence was rare in all groups (table 2). However, the
rates, at 1.31% in males and 1.27% in females in the chronic sample, were 31 and 128 times
greater, respectively, than the rates observed in the non-opioid group. Pain patients were also
several times more likely to have a diagnosis of an alcohol-related disorder (alcoholism and
its complications) than the acute opioid group and non-opioid group. However, females had
many fewer alcohol related problems that men in all groups but particularly so in the chronic
pain group in which they were 4 times less common than in males. Moreover, the incidence
of alcohol-related problems was 10–20 times greater than opioid abuse in the acute opioid and
non-opioid samples, but they occurred with equal frequency in the chronic opioid group.
However, there were clear gender differences in this respect. Males in the chronic opioid group
had twice as many alcohol-related problems as opioid problems, but the opposite was true in
females: opioid abuse was 2 times greater than alcohol abuse.

Specialties of Doctors Prescribing Opioids
Internists and family practitioners were the doctors seen most often by all three groups, but
particularly for the chronic pain patients, 77% of whom were treated by internists. Less than
a third of the chronic pain patients were managed by a pain management specialist. Moreover,
despite the high incidence of muscle skeletal pain in the chronic opioid use group, only 3%
saw a rheumatologist. Finally, although the prevalence of psychiatric disorders and substance
abuse in this population was very high, only 9% received care from a psychiatrist.

Types of Opioids Used
Figure 2 summarizes the different types of opioids prescribed in the chronic and acute opioid
use groups. Extended release (ER) preparations of strong opioids were used much more
frequently in the chronic opioid use group than in the acute group, although their use was still
limited to only 19% of the group. The use of immediate release (IR) compounds (most often
containing acetaminophen or ibuprophen), taken multiple times per day, still seemed to be the
preferred choice of physicians in the chronic opioid use group (>80% utilized IR).

Health Status in Those Prescribed Weak or Strong Opioids
Figure 2 shows the distribution of weak versus strong opioids in the treatment of acute and
chronic pain. Although a substantial majority of patients in chronic pain were treated with
strong opioids, 28% were treated with weak opioids generally given many times a day. Figure
3 demonstrates a marked gender × age difference in the use of weak and strong opioids. The
frequency distribution indicates two things: First, the use of all opioids in older females is
markedly higher than in males; and, second, the older female opioid users were much more
likely to be prescribed a weak opioid than a strong one. The health status of those prescribed
weak and strong opioids are shown in Tables 3 and 4. Table 3 shows the health services
utilization of those chronic pain patients treated with strong opioids, weak opioids and both,
whereas table 4 shows the pain diagnosis, physical health problems and mental health status
of the 4 groups. There was significant but rather small differences between those prescribed
strong versus weak opioids, but those who used both were by far both physically and mentally
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more ill. It should be noted that no matter the opioid used, those in chronic pain were much
more ill than the non-opioid insured group.

Substance abuse diagnosis in those prescribed strong and weak opioids
A diagnosis of opioid abuse was very low in the non- opioid insured population and was
somewhat but significantly elevated in those in chronic pain treated with weak opioids. In
contrast, the rate of an abuse diagnosis in those exposed to strong opioids, and particularly both
strong and weak opioids, was much higher (10 to several hundred times greater) than in the
weak opioid group and the non-opioid insured population.

Discussion
Although only 0.65% of the total insured population, those patients prescribed chronic opioids
were much heavier consumers of all medical services than either the acute opioid or non-opioid
groups. Collectively, these patients filed over 5% of all medical insurance claims, received
45% of all opioids prescribed in the state, had many more non-pain related physical disorders,
more psychiatric co-morbidity, saw significantly more doctors, had more office and E.R. visits,
and days in the hospital. As such, these data provide quantitative data to support prior
extrapolations [8,12,13,19,20,23,24,26,27] that indicated that chronic pain patients have
significant rates of co-morbid physical and mental health related problems and represent a
disproportionately high percentage of those utilizing medical services. As a result, it seems
clear, as stressed previously, [9,11] that any comprehensive pain management program should
treat not only pain and the underlying physical disease state causing the pain, but other co-
morbid physical and psychiatric conditions as well. Moreover, given the pharmacological
complexity of managing pain with opioids, including breakthrough pain, the involvement of
pain management specialists in the treatment plan for most of those in chronic pain seems
appropriate to provide optimal treatment.

Our data suggest that at present such comprehensive pain management approaches may be
relatively rare in actual practice: first, only a third of those receiving chronic opioid
prescriptions were seen by a pain management specialist; second, a very high percentage
(>80%) of the chronic pain patients had musculo-skeletal and joint pain but less than 4% were
referred to the logical specialist, a rheumatologist; and, third, although 35% of those in chronic
pain had a formal psychiatric diagnosis, less than 10% received psychiatric care. Moreover,
while each physician must use his own clinical judgment about which opioid to use in each
patient and for what condition, there were some puzzling findings which raise questions about
some of the clinical judgments. For example, despite many systematic studies [1,21] over the
past two decades, demonstrating that propoxyphene lacks efficacy any greater than over-the-
counter drugs and may have safety issues, physicians still prescribed formulations containing
this drug to 13 to 18% of patients in acute and chronic pain, respectively. In addition, despite
the recommendation of all pain guidelines, only 19% of those in chronic pain were prescribed
ER opioids far below what one would expect.

Our distinction between weak and strong opioids was, of course, arbitrary as was the decision
to use the WHO analgesic ladder. Certainly, more contemporary sets of guidelines, such as
those of the British and American Pain Society, emphasize the need for more clinical flexibility,
but it seems to be acknowledged that the definition of weak versus strong opioids in the WHO
analgesic ladder remains a common standard on an international level, particularly in third
world countries which have not, or cannot, adopt their own set of guidelines.

An implicit assumption made in these studies is that the level of pain, its chronicity, the decision
to use opioids and which ones – strong or weak – can be inferred from prescription data in an
insurance database. While this may be true to a greater or lesser extent, there are many factors
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which are part of the decision to use opioids, including concerns about abuse potential, fear of
side effects, cultural, socioeconomic concerns and so forth. Moreover, a physician seeing a
patient in pain may have a number of reasons for using a particular opioid in a specific
individual which may or may not comport with commonly accepted guidelines. For example,
a physician may well decide to use a relatively weak opioid when a stronger one might be
indicated because of patient intolerance to the side effects associated with very powerful
opioids. Thus, in some cases, what would appear to be a questionable decision may in fact be
the medically appropriate one. However, given that the vast majority of physicians are not pain
management specialists, it seems doubtful that clinical judgment alone can explain the
differences we observed (e.g., the use of propoxyphene, weak opioids in chronic pain, and so
forth).

Although females constituted 51% of the non-opioid group, as the intensity and persistence of
pain increased so did the percentage of females: 55% in the acute opioid use group and 63%
of those in chronic pain. Moreover, there was a clear age × gender interaction. With increasing
age, females became progressively more dominant, such that over 80% of the chronic pain
sample age 61 or older was female. As important, females utilized all medical services to a
much greater extent than males and the difference grew as a function of the degree of opioid
use (chronic > acute > none). Moreover, as indicated above, there were striking gender × age
differences in the use of strong and weak opioid with older females much more likely to receive
a weak opioid than a strong one, in direct opposition to the pattern seen in males. To the extent
that pain reflects the choice of which opioids to use – by no means a certainty – these data
suggest one of two interpretations: First, older women have more pain than males, but it can
be treated optimally with weaker opioids; or, second, physicians are more reluctant to use
strong opioids in older females for any one of a number of reasons (e.g. fear of addiction, more
severe adverse events, mental clouding, etc.). A final gender difference needs to be emphasized:
a diagnosis of opioid abuse, while very high in both males and females in the chronic opioid
group, was lower in females treated with either weak or strong opioids than males. However,
it was very much higher in women prescribed both weak and chronic opioids. These data
suggest that gender considerations need to be an integral part of any comprehensive pain
management program [14,17].

There is a significant confound in our studies which cannot be easily addressed. Specifically,
we cannot state with certainty whether any or all of the associations and correlations we have
found in chronic pain patients on chronic opioids are due to the extensive use of opioids or the
pain condition itself. However, given that those in chronic pain prescribed weak opioids had
nearly the same co-morbid conditions as those prescribed strong opioids, it seems reasonable
to infer that the use of strong opioids does not cause the co-morbidity chronic pain patients
[6,7,11,12,18,19,22].

Our findings suggest that a diagnosis of opioid abuse is a relatively rare phenomenon in the
chronic opioid use group but none-the-less was diagnosed more than 31 and 128 times greater
in males and females respectively in the chronic pain patient administered strong opioid and
several hundred times greater in those treated with both strong and weak opioids. These data
are significant from two perspectives: first, females receiving chronic opioid therapy appear
to be much more prone to be diagnosed with an opioid abuse problem than males; and, second,
the incidence of dependence/abuse seems to be quite low at less than 2% of all patients in the
chronic opioid group. The last conclusion – abuse being very low in the chronic opioid group
– needs to be very carefully interpreted for a number of reasons: First, physicians are very
hesitant to attach a label of substance abuse to their patients which could lead to a significant
level of underreporting of substance abuse/dependence; second, we are not sure ICD-9 codes,
used by physicians, can appropriately be used as an index of abuse defined by more appropriate
criteria (e.g. DSM-IV or similar); and, finally, it is extraordinarily difficult to diagnose abuse
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or dependence using any diagnostic criteria in those maintained on chronic opioid
administration. The latter is probably the most important point, since most patients on a chronic
opioid regimen will develop tolerance and experience a withdrawal syndrome if the drug
dosage is reduced, or the drug stopped abruptly. As a result, chronic pain patients on opioids
easily meet two or more DSM-IV criteria for abuse or dependence (i.e. “pseudo-addiction”).

Despite the obvious strengths of using an insurance database to accurately and objectively
determine co-morbidity in chronic pain patients, there are limitations in the use of such data.
Most importantly, we have no way of knowing the motivation of physicians in using certain
drugs, the factors which influence their diagnoses or their referral to specialists. Moreover, the
physician who prescribed the opioid is not always known with a 100% certainty in the database.
That is, although each prescription claim contains the Drug Enforcement Agency (DEA)
number of the prescribing physician, it is often difficult to link this number back to the treating
physician since many clinics, especially academic medical centers, have institutional DEA
numbers shared by multiple physicians. One other limitation is also worth emphasizing: our
data reflect only patients who were continually insured by a private insurance company in 2004
in the state of Missouri in the US. Thus, our data cannot be generalized to the entire population
of pain patients in the US and elsewhere, because we have no information on those with no
medical insurance at all or those covered by government programs such as Medicare or
Medicaid in the United States.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
The percent of the total males (left panel) and females (right panel) in the chronic opioid, acute
opioid, and non-opioid control as a function of the age brackets shown.
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Figure 2.
The distribution, by percent, of the immediate release (IR) and extended release (ER) weak
and strong opioids used by those in chronic pain (left panel) and acute pain (right panel)
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Figure 3.
The percent of the total females males (left panel) and males females (right panel) in the chronic
opioid, stratified by the use of weak opioids, strong opioids, or both acute opioid, and non-
opioid control as a function of the age brackets shown.
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