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Background: Rising prescription opioid use and abuse have prompted widespread concern.
However, to date there have been few rigorous investigations into the policies and events which
may have contributed to these trends.

Objective: This study investigates trends in opioid use and related adverse events among
individuals with non-cancer pain before and after implementation of major national policies.

Study Design: The study used a longitudinal prospective study design. The analysis was limited
to adults (age > 18 years) without a recorded cancer diagnosis. Pharmacy claims were used to
assess rates of prescription opioid use, the strength of opioids dispensed, the proportion using
opioids chronically, and related adverse events. Time trend analysis was used to identify changes
in these rates over time. The study was Institutional Review Board approved.

Setting: Study patients were members of a large, health maintenance organization in southeast
Michigan, with longitudinal records of prescription opioid use.

Results: The analysis comprised 523,623 individuals and 1,066,700 opioid pharmacy fills from
January 1, 1997, to December 31, 2011. Contemporaneous with the implementation of health
organization accreditation criteria requiring assessment and treatment of pain in all patients
beginning January 2001, we observed a consistent and unabated increase in the rate of opioid fills
and the proportion of chronic use. A parallel increase in the annual rate of adverse events was also
observed. Similarly, we observed a continuous rise in the average strength of opioid fills following
January 2001 with the exception of a single drop in December 2010, which was attributable to
the withdrawal of propoxyphene from the U.S. market.

Limitations: This was an observational study and not a trial. Other long-term opioid-related
benefits or harms, including functional status, quality of life, and substance use disorder, were
not assessed.

Conclusions: This study provides temporal evidence for a rise in prescription opioid use after
implementation of health organization accreditation criteria requiring standardized management
of all individuals with pain.

Key words: Opioid analgesics, chronic pain, chronic drug use, prescription drugs, pain
management, propoxyphene, Joint Commission, adverse drug events, morphine dose equivalents,
opioid epidemic
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n 1999, the Board of Commissioners for the

Joint Commission on Accreditation of Healthcare

Organizations (JCAHO), now the Joint Commission
(JC), approved new standards for the screening,
assessment, and management of pain in all patients (1).
These standards went into effect on January 1, 2001,
and extended to all JCAHO-accredited organizations,
such as hospitals, health care networks, behavioral
health facilities, home health care organizations,
and ambulatory care providers. New policies and
procedures were required of organizations as part
of the accreditation process with the intent of
“institutionalizing” pain management (2). For example,
the paradigm shift explicitly involved transforming
pain management into a patients’ right issue with
written recognition of such by organizations seeking
accreditation (1,3-5). However, these new standards
were not without detractors, some of whom argued
that extending these policies to chronic non-cancer pain
(CNCP) might pressure physicians to prescribe opioids
for indications in which there was little evidence to
support their long-term use (6).

Over the past decade, the use of opioids has sub-
stantially increased (7-10), such that in 2010, these were
the third most frequently dispensed class of medica-
tions in the United States and represented an estimated
$8.4 billion in pharmaceutical sales (11). Commensurate
with the rise in opioid use, there has been a parallel
increase in drug dependence, overdoses, and overdose-
related deaths (12-16). Opioid pain medication cur-
rently accounts for nearly three-quarters of all prescrip-
tion drug overdose deaths (17). To date, there is little
information regarding the possible role that national
level events, such as implementation of the JCAHO pain
management standards, may have had on rising trends
in opioid use.

In this study, we used longitudinal data from a
large, insured patient population in southeast Michigan
to examine the hypothesis that a temporal relationship
exists between opioid use and national-level events,
including implementation of the JCAHO pain man-
agement standards, which may have influenced these
trends. In particular, we examined long-term trends in
opioid prescription fills, quantity dispensed, chronic
use, and adverse events.

METHODS

Study Population, Setting, and Data Sources
The study protocol was approved by the Institu-

tional Review Board at the Henry Ford Health System.
Study patients were members of a large, health mainte-
nance organization (HMO), which provides primary and
specialty health care services to residents of southeast
Michigan, including the Detroit metropolitan statistical
area. Individuals were included in the sample if they
were > 18 years old, had prescription drug coverage,
and had no prior or concurrent cancer diagnosis. By
virtue of their affiliation with the HMO, study patients
had routinely collected electronic records for prescrip-
tion fills. This included fill information from pharmacies
both within and outside of the system and was avail-
able for the entire observation period, January 1, 1997,
through December 31, 2011.

We used National Drug Code (NDC) numbers to
identify opioid pharmacy fills during the observation
period both within and outside of the health system
using a combination of medical record and insurance
claims data on pharmacy fills. Although it is possible
that study individuals filled prescriptions covered by
other insurers (e.g., through separate health insurance
provided through a spouse), we have previously shown
for other drug classes that this rarely occurs (18). Data
were gathered on the total number of individuals
enrolled in the health plan and the total number of
opioids filled for each month during the observation
period. The rate of opioid fills per month was calculat-
ed as the total number of each opioid filled per month
divided by the total number of eligible plan members
in each month.

The dose strength of each opioid filled was con-
verted into morphine dose equivalents (MDE) in ac-
cordance with the method described by Von Korff and
colleagues (9). Using this conversion strategy, the dose
strength of one milligram (mg) of morphine was 1.0,
and every other opioid medication was assigned a con-
version value (range 0.1 - 11.0) based on the relative
strength of an equivalent 1 mg amount. Therefore, the
total strength of each prescription event was calculated
as the milligram per unit (e.g., per capsule, patch, tea-
spoon, or tablet) of opioid multiplied by the conversion
factor multiplied by the total quantity dispensed. An
average monthly opioid equivalents value was created
by summing the MDEs for all fills and dividing by the
total number of opioid prescription fills.

We defined chronic opioid use as having a phar-
macy fill for an opioid at least 6 out of 7 consecutive
months. For each individual, we created a moving win-
dow of opioid use starting with the date of the first
recorded opioid pharmacy fill (i.e., the index date). In-
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dividuals were deemed chronic users for the months in
which they had filled an opioid prescription in 6 out the
7 preceding months. Because monthly fills could occur
at any time during the month (e.g., the start or end of
the month), we selected the window (i.e., 7 months) to
ensure capture of all continuous use lasting at least half
a year. This time frame is supported by research demon-
strating that > 3 months consecutive use is considered
chronic (19).

Encounter diagnoses from health care visits were
used to identify annual opioid-related adverse events
between 1997 and 2011. These adverse events included
all opioid-related poisonings and overdose-related
deaths. These definitions were based on health care
encounter codes used and tested elsewhere (20). Inter-
national Classification of Diseases, 9th revision (ICD-9)
codes used to classify opioid poisoning were 965.0,
965.00, 965.02, 965.09, E850.1, E850.2, E950.0, and
E980.0. Vital records from the State of Michigan were
matched to study patients using Social Security num-
bers. The ICD-10 codes X42, X62, and Y12 were used to
detect opioid-related deaths (20).

Statistical Analysis

Monthly rates of opioid prescription fills (January
1, 1997, through December 31, 2011) were calculated as
the proportion of all eligible health plan members with
such events in each month, and were then stratified by
the Controlled Substance Act schedule. The average
MDE was also calculated for prescription fills and repre-
sented the average monthly opioid equivalents per fill.
The average MDE was then stratified by preparation of
opioid dispensed and divided by the total number of all
opioid prescriptions filled each month to assess the aver-
age contribution of each preparation per prescription.
The rate of chronic opioid users was estimated as the
proportion of chronic users among the total number of
individuals receiving an opioid prescription per month.
We used linear regression models to estimate changes
in the rate of opioid fills, MDE per fill, and chronic use.
We explicitly assessed for changes in the rate curves
between the following time intervals: January 1, 1997,
through December 31, 2000 (i.e., prior to the imple-
mentation of the JCAHO accreditation standards for
pain management), January 1, 2001, through November
30, 2010 (i.e., following the implementation of JCAHO
accreditation standards for pain management), and
December 1, 2010, through December 31, 2011 (i.e., fol-
lowing the withdrawal of propoxyphene from the U.S.
market). We also calculated the annual rate of opioid-

related adverse events per 100,000 health plan mem-
bers. We used linear regression to estimate change
over time. Lastly, we used local weighted polynomial
regression (LOESS) to reassess the inflection point(s) in
the plot of prescription opioid fills over time (i.e., dates
where the rate of prescription fills per month changed).
The number of data points used in calculating the local
regression plot at each time point could be varied, and
we show the effects of using 5%, 20%, and 40% of
the data in each local regression analysis. We defined
statistical significance as a P < 0.05 for the differences
in time-trend slopes between study periods.

REesuLTs

The analysis comprised a cumulative total of
523,623 adult health plan members and 1,066,700
opioid fills over a 15-year period from January 1, 1997,
to December 31, 2011. Fig. 1 shows trends in the rates
of opioid prescription fills among the study population
and Fig. 2 stratifies these rates by schedule of opioid
analgesic. From 1997 to 2000, the monthly rate of opi-
oid fills remained constant at just over 1.5% of mem-
bers. However, following implementation of JCAHO
pain management standards in January 2001, the
proportion of members receiving an opioid prescrip-
tion each month increased to 3.5% by December 2011.
This rate of increase was statistically significant for the
time period of January 1, 2001, to November 30, 2010
(see Table 1). Fig. 2 demonstrates that the increase in
prescriptions after January 2001 was largely the result
of increased dispensing of CSA schedule Ill opioids.
Following the withdrawal of propoxyphene from the
U.S. market in November 2010, we observed a parallel
increase as compared to period 2.

We used MDEs to summarize the total amount of
opioids dispensed in each month. The average MDEs
per opioid prescription filled was stable in the time
period preceding implementation of the JCAHO pain
management standards (Fig. 2 and Table 1). However,
in the subsequent 10-year period from January 1, 2001,
to November 30, 2010, there was a nearly 2.5 fold
increase. However in December 2010, there was a dra-
matic decrease in opioid MDEs per fill. As displayed in
Fig. 4, this drop in MDEs represents the withdrawal of
propoxyphene from the U.S. market in mid-November
2010.

Fig. 5 shows the change in proportion of chronic
opioid users over time. Between January 1, 1997, and
December 31, 2000, there was a gradual rise in the
proportion of chronic opioid users among those re-
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Fig. 1. Trends in the percentage of opioid analgesic prescription fills, 1997 — 2011. The red line shows the proportion of health
plan members who filled an opioid prescription per month. A solid black regression line shows the trend in each time period.
The vertical dashed line in January 2001 represents when the Joint Commission on Accreditation of Healthcare Organizations
pain management standards were implemented. The vertical dashed line in November 2010 represents when propoxyphene was
withdrawn from the U.S. market.

Table 1. Comparison of trends in opioid fills, strength, and chronic use before and after implementation of the JCAHO pain
management standards and the withdrawal of propoxyphene from the U.S. market.

Rate of Opioid Pharmacy Fills Morphine Dose Equivalents Chronic Opioid Use
Intercept Slope P-value Intercept Slope P-value | Intercept Slope P-value
Period 1* 1.53 0.002 0.865 6.87 -0.01 0.216 11.39 0.07 <0.001
Period 2t 1.29 0.012 <0.001 1.47 0.10 <0.001 4.99 0.14 <0.001
Period 3% 1.54 0.010 0.259 -3.88 0.10 0.007 17.68 0.05 0.455
C‘(’:elfffg‘zm 95% CI | P-value C‘gfﬁ;‘;‘“ 95% CI | P-value C‘éfffg‘l“t 95% CI | P-value
§Slope 2 vs. 1 0.01 0.01, 0.02 <0.001 0.10 0.09, 0.12 <0.001 0.07 0.04, 0.09 <0.001
§Slope 3 vs. 2 -0.002 -0.02, 0.02 0.831 0.001 -0.10, 0.10 0.978 -0.08 -0.24,0.07 0.296

JCAHO denotes the Joint Commission for the Accreditation of Healthcare Organizations, and CI, confidence interval.

*Period 1 represents January 1997 through December 2000 - the time before implementation of the JCAHO pain management standards in Janu-
ary 2001.

tPeriod 2 represents the time after implementation of the JCAHO pain management standards in January 2001 through the withdrawal of pro-
poxyphene from the U.S. market in November 2010.

tPeriod 3 represents December 2010 through December 2011 - the time after the withdrawal of propoxyphene from the U.S. market.

§Slopes are calculated using monthly time periods.
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Fig. 2. Trends in the percentage of opioid analgesic prescription fills by schedule of opioid analgesic, 1997 — 2011. The red line
shows the proportion of health plan members who filled a schedule 111 opioid prescription per month. The same trend is shown for
schedule 11 (yellow line), schedule IV (blue line, propoxyphene fills only), and non-scheduled (black line, tramadol fills only)

opioid prescriptions each month.
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Fig. 3. Trends in average monthly morphine dose equivalents for opioid analgesic prescription fills, 1997 — 2001. The red line
shows the average monthly strength of all opioid prescriptions filled by health plan members as measured by morphine dose
equivalents. A solid black regression line shows the trend in each time period. The vertical dashed line in January 2001 represents
when the Joint Commission on Accreditation of Healthcare Organizations pain management standards were implemented. The
vertical dashed line in November 2010 represents when propoxyphene was withdrawn from the U.S. market.
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as shown in Fig. 3.

Fig. 4. Trends in average monthly morphine dose equivalents by preparation of opioid analgesic, 2008 - 2011. This figure shows the
average monthly strength in morphine dose equivalents of each opioid preparation out of the total number of opioid prescriptions filled
among health plan members from 2008 through 2011. In other words, this chart shows the combined contribution of both preparation
strength and frequency of use. Commonly prescribed opioids, such as propoxyphene (blue) and hydrocodone (red), comprise a larger share
of the monthly morphine dose equivalents when all opioid prescription fills shown are considered. The reduction in propoxyphene shown
here corresponds to the time of the reduction in the overall average monthly morphine dose equivalents per prescription in November 2010,

ceiving an opioid fill (0.07% increase per month, P <
0.001). However for the time period of January 1, 2001
through November 30, 2010, there was a 2-fold increase
in chronic opioid users (0.14% per month, P < 0.001),
which was significantly greater than the preceding time
period. Following the withdrawal of propoxyphene
from the U.S. market, the rise in chronic opioid users
flattened for the time period encompassing December
1, 2010, to December 31, 2011 (0.05% per month, P =
0.455).

Figure 6 shows the annual rate of opioid-related
adverse events per 100,000 members. In total, there
were 364 adverse events during the observation
period, the majority of which were non-fatal poison-
ings (n = 315 versus n = 49 fatal overdoses). The an-

nual rate remained at or below 0.2 per 100,000 health
plan members from 1997 through 2001. There was a
dramatic 8-fold increase in the rate between 2001 and
2007. The rate then held constant between 1.5 and 1.8
per 100,000 members from 2007 through 2011. The
increase in rates observed between 2001 and 2010 (i.e.,
Period 2) was significant (Slope: 0.170, 95% Confidence
Interval: 0.084 — 0.256, P = 0.002).

In post-hoc analysis, the analyses for pharmacy fills,
MDEs, and chronic use were repeated after removing
tramadol, which does not have a federal CSA designa-
tion (although is considered a controlled substance in
some states). There was not a significant change in the
rates of pharmacy fills or chronic use, or for average
MDE in these analyses. Lastly, we used LOESS regres-
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Fig. 5. Trend in the percentage of chronic opioid use, 1997 - 2011. Chronic use was defined as filling a prescription for an

opioid in 6 of the 7 preceding months. The red line represents the proportion of chronic optoid users among health plan members
receiving an optotd prescription in each month. The solid black regression line represents the time trend in chronic opioid use. The
vertical dashed lines represent the implementation of the Joint Commission on Accreditation of Healthcare Organizations pain
management standards in January 2001 and the withdrawal of propoxyphene from the U.S. market in November 2010.
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sion as an additional method to assess for changes in
the rate of prescription opioid fills over time (Fig. 7).
Regardless of the smoothing parameter selected (i.e.,
5%, 20%, and 40%), all plots indicated a clear increase
in the rate of prescription opioid fills between Decem-
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Fig. 7. Trends in the percentage of opioid analgesic prescription
fills, 1997 — 2011. Shown is the proportion of health plan
members who filled an opioid prescription per month using
LOESS regression curves. The LOESS smoothing parameter
was varied according the number of data points used in
plotting each local regression curve: 5% (A),20% (B),
and 40% (C). The vertical black line is drawn at January
1, 2001, to demonstrate the point at which the JCAHO pain
management standards were initiated.

ber 2000 and January 2001 (i.e., contemporaneous with
the implementation of the JCAHO pain management
standards).

Discussion

In his book titled, A World of Hurt (21), New York
Times reporter Barry Meier states that the opioid
epidemic “ranks among medicine’s biggest mistakes.”
This epidemic may have been due in part to a series
of national events that liberalized the availability and
use of prescription opioid analgesics, particularly in
the treatment of CNCP (12,22). However, the impact of
specific policies on opioid use has not been well studied
until now.

The current study provides a comprehensive in-
vestigation of opioid use among members of a large
health plan following 2 national-level changes affect-
ing the treatment of pain in the U.S. Our data show a
greater than 2-fold increase in the rate of opioid phar-
macy fills, quantity of opioid prescribed, and propor-
tion of chronic opioid users following implementation
of the JCAHO pain management standards in 2001 and
continuing through 2010. It wasn’t until the sudden
removal of propoxyphene from the U.S. market in
November 2010 that we observed some slowing or re-
versal of these trends. However, the preponderance of
evidence within our study population suggests that this
downturn will be short-lived as the amount of opioids
being prescribed is again increasing as providers pre-
scribe other, stronger opioids in lieu of propoxyphene.

Between 1989 and 1994, the Robert Wood Johnson
Foundation (RWJF) funded the Study to Understand
Prognoses and Preferences for Outcomes and Risk of
Treatments (SUPPORT) (23). The goal of this 2-phase
study was to improve end-of-life care for critically ill
patients through improved patient-physician commu-
nication and decision-making in the areas of patient
prognosis, patient preferences, and symptom manage-
ment. In phase |, interviews with the families suggested
that 50% of conscious patients experienced moderate
to severe pain at least half of the time in the last 3 days
of life. In phase Il of the study, physician practice groups
randomized to the intervention group were assigned a
skilled nurse to facilitate patient-physician discussions
and treatment regarding end-of-life care. Unfortunate-
ly, the intervention failed to demonstrate improvement
in any of the 5 main outcomes, including pain.

The failure of the SUPPORT trial to improve pain
control in severely ill hospitalized patients was the
pretext for the RWJF funding a number of initiatives
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around palliative care, including efforts to incorporate
pain management into the accreditation process of the
JCAHO (24). However, rather than restrict the scope
to end-of-life care, in May 1999, the JC approved stan-
dards mandating screening for pain among all patients,
including those seen in ambulatory care, followed by
regular assessment and management at each visit for
those who screen positive (1). Similar to a campaign ini-
tiated by the Veterans Affairs Administration in 1999,
the JC standards were tantamount to treating pain as a
“5th vital sign,” such that pain was to be measured and
addressed at every patient encounter regardless of the
initiating complaint (25).

In 1965, the legislature creating Medicare also
gave JCAHO statutory authority to accredit hospitals;
therefore, at most U.S. health care organizations,
Medicare payments became conditional on receiving JC
accreditation (26). Although this provision was eventu-
ally amended in 2008 (27), around the time that the
pain standards were implemented in January 2001, ap-
proximately 80% of U.S. hospitals (comprising > 90% of
all U.S. hospital beds) were JCAHO accredited (28,29).
Therefore, organizations providing the vast majority of
health care in the U.S. had little option but to comply
with the new rules. While the JC disavowed promot-
ing any particular class of medication for pain relief
(6), monographs on pain management developed by
JCAHO with pharmaceutical industry support included
multiple statements promoting the benefits and down-
playing the risks of opioids (30,31). A report from the
U.S. General Accounting Office in 2003 noted that
Purdue Pharma was one of only 2 companies to pro-
vide funding for JCAHO's pain educational programs,
and they were the only company allowed to distribute
certain educational materials pertaining to this training
(32).

As this study was conducted among members of a
single large health system, it may reflect regional or in-
stitution-specific changes in opioid use. Studies in other
large health systems, such as Kaiser Permanente North-
ern California and Group Health in Washington State,
have shown patterns of increasing prescription opioid
use between 1997 and 2005 (8). Similar to the experi-
ence reported here, non-schedule Il opioids accounted
for the majority of narcotics prescribed, but there were
still differences in the types of opioids used between
the institutions (8,9). Our findings are also supported
by a number of smaller studies whose authors specifi-
cally noted an increase in opioid use and complications
following institution of the JCAHO pain management

standards. These studies include Frasco et al (33), who
noted an increase in surgical recovery room opioid
use; Tormoehlen et al (34), who described an increase
in opioid-related adverse events and deaths involving
adolescents reported to the Indiana Poison Center; and
Vila et al (35), who observed a more than doubling in
the rate of inpatient opioid use over sedation.

Undoubtedly several overlapping efforts at the na-
tional and local level may have contributed to the rise
in prescription opioid use, particularly for CNCP (36-39).
For example, at the national level, a statement was in-
cluded in the “Victims of Trafficking and Violence Pro-
tection Act” designating the decade beginning January
1, 2001, as the “Decade of Pain Control and Research.”
The designation was emblematic of the monumental
changes in attitudes regarding the treatment of pain.
These changing attitudes were buoyed by a few small
seminal studies (40,41) suggesting that pain was largely
undertreated and that the risk of adverse events from
chronic opioid use was low. Starting in the 1990s, mil-
lions of dollars were spent in advertisement to promote
opioids for CNCP, which resulted in billions of dollars in
revenue generated (CNCP constituted 86% of the total
opioid market in 1999) (22). In addition, many large
organizations and pain experts released statements
supporting the use of opioids for all patients during the
1990s and 2000s (42,43).

Locally, the State of Michigan created a Pain and
Symptom Management Advisory Committee in 1998
to provide guidance on policy, public education, and
provider education around pain management (44). A
legislative report by the committee in June 2001 pro-
posed adopting many of the JCAHO pain management
standards, including recognizing pain management as
a patient right (45). Most of these recommendations,
including the right to pain management, were enacted
into Michigan law in 2002 (46).

A number of study limitations must be considered.
First, we could not determine whether the patterns of
increasing chronic opioid use were associated with bet-
ter functional status and quality of life, or whether this
use was associated with increasing abuse and addiction.
Nevertheless, we did document greater opioid-related
poisonings, suggesting that the rising trend in opioid
use was correlated with some increasing harm. How-
ever, since we did not capture cases of substance use
disorder, our measures of adverse events likely under-
counted the true prevalence of opioid-related harms.
In addition, as this is an observational study, we cannot
unequivocally link the institution of JCAHO pain stan-

www.painphysicianjournal.com

213



Pain Physician: May/June 2014; 17:205-216

dards to the rise in prescription opioid use in our pa-
tient population. Yet, the consistency of the timing of
this rise in prescription opioid use in 2001 suggests that
the new JCAHO accreditation standards may have been
a precipitating factor. This is supported by our LOESS
analysis, which demonstrated a consistent inflection
point indicating the beginning of the increase in use in
January 2001 when the standards were implemented.
Nonetheless, increased use was likely also perpetuated
by other national and local events, including subse-
quent state legislative action.

ConcLusIons

Given the absence of evidence supporting the
long-term use of opioids in treating CNCP (47,48) and
the rising rates of opioid-related abuse and death
(15,49), careful reconsideration must be given to all
policies (i.e., both local and national) that may be con-
tributing to this rise. For example, policies establishing
pain management as a patient right need to consider
assessments by health care providers and the difficult
task of discerning chronic pain from drug seeking be-
havior. Moreover, these policies need to emphasize the
importance of investigating and treating root causes
of pain, rather than symptomatic management alone.

In addition, high-quality (preferably federally funded)
studies are desperately needed to address knowledge
gaps regarding the benefits and risks of chronic opioid
use for non-cancer pain (50,51). For example, some
studies suggest that prolonged opioid use results in
hyperalgesia rather than analgesia (52,53); this needs
to be studied more thoroughly. More research is
needed to understand whether opioids are efficacious
for long-term use among individuals with intractable
non-cancer pain. Until this information is available,
policies supporting such use for pain control should
be cautioned.
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