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Good morning Chairman Isakson, Ranking Member Blumenthal and Members of the Committee. Thank you for 
the opportunity to speak today.   
 
I am a practicing internist and prescription drug expert at the Johns Hopkins Bloomberg School of Public 
Health, where I co-direct the Johns Hopkins Center for Drug Safety and Effectiveness. The opinions expressed 
herein are my own and do not necessarily reflect the views of Johns Hopkins University. 
 
Doctors of my generation were taught not to worry about the addictive potential of opioids if a patient had true 
pain. Although well intentioned, many doctors have unwittingly contributed to soaring opioid use . . . so much 
so that enough opioids are prescribed each year to provide every adult in the United States a 4-week round the 
clock supply of Vicodin. 
 
I know that you are well aware of the devastating consequences of this epidemic on America’s families.  We 
have lost far too many lives – more than twice the number of Americans as have died in the Vietnam, Iraq and 
Afghanistan wars combined – and these deaths are the tip of the iceberg. Although there are many 
contributors to this epidemic, a core problem is that doctors and patients continue to overestimate the benefits 
of opioids and underestimate their risks.  
 
In my testimony, I would like to mention three important steps to address this problem. I will also discuss 
several popular ideas that I am concerned may take our eyes off the ball. 
 
First, we need to continue to improve prescribing practices.  Best practices for opioid use have been described 
– including cautious use with longer durations or higher doses, limiting the use of fentanyl patches and 
methadone for pain, incorporating multidisciplinary pain management teams, and avoiding the combination of 
opioids with medicines such as benzodiazepines.   These approaches are especially vital among patients with 
comorbid conditions such as mood disorders, posttraumatic stress disorder (PTSD), traumatic brain injury 
(TBI) or substance use, since high-risk opioid use and adverse outcomes are both more common among these 
patients. 
 
To improve practices, it is also vital that we continue to improve the measurement and accessibility of data 
about opioid utilization and prescribing at a patient, provider, clinic and health system level.  Such 
measurements allow for benchmarking and enhance our understanding of practices contributing to opioid 
misuse and overdose deaths.  
 
Second, we need to help people who are addicted to opiates access effective treatment. Treatment with the 
medicines buprenorphine and methadone is the most effective means of helping individuals regain control of 
their lives and avoid death by overdose, yet despite over 5 million Americans with opioid dependence, fewer 
than 1 in 5 are receiving available treatments due to low provider interest and a variety of regulatory and 
payment barriers. 
 
Third, we need to vastly expand opportunities for people to get rid of opiates that they do not need. It is 
stunning that these drugs are so easy to get, yet so difficult to get rid of. There are literally millions of pounds of 
unwanted and unused medicines sitting in kitchen drawers, bathroom cabinets and bedroom nightstands all 
over America.  The DEA recently finalized its rules regarding the disposal of controlled substances, and 
properly implemented, I believe that these “take back” programs can serve an important role in reducing 
opioid-related injuries and deaths.   
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Other risk mitigation methods such as patient contracts, risk assessment tools and urine testing are 
increasingly common.  Despite their appeal, the scientific evidence to support them is limited.  Although some 
of these approaches, such as urine testing, may be reasonable to routinely implement in clinical practice, such 
measures do not reduce the addictive potential of these products, nor do they change the overall unfavorable 
risk/benefit balance of them for many current opioid recipients.   
 
The FDA and manufacturers are also pursuing so-called “abuse deterrent formulations” to reduce the chance a 
particular product will be misused. These formulations should also be regarded with caution.  While these re-
engineered medicines are designed to thwart abuse, their active products are no less addictive, and most 
individuals who abuse or are addicted to opioids swallow them whole.  Moreover, our research suggests that 
prescribers may have important misconceptions regarding their safety. In short, I am not convinced that we can 
engineer our way out of this problem. 
 
Some have framed efforts to reign in runaway prescribing as a threat to quality of care for those with chronic 
pain.  As a practicing physician, I can assure you, nothing could be further from the truth.  An overwhelming 
amount of evidence supports the compatibility of effective pain treatment with reducing opioid prescribing. High 
quality care for patients in pain isn’t jeopardized by such efforts, it demands it.  
 
Thank you for the opportunity to testify today. I look forward to your questions. 
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Abstract

Public health authorities have described, with growing alarm, an unprece-
dented increase in morbidity and mortality associated with use of opioid pain
relievers (OPRs). Efforts to address the opioid crisis have focused mainly on
reducing nonmedical OPR use. Too often overlooked, however, is the need
for preventing and treating opioid addiction, which occurs in both medical
and nonmedical OPR users. Overprescribing of OPRs has led to a sharp
increase in the prevalence of opioid addiction, which in turn has been asso-
ciated with a rise in overdose deaths and heroin use. A multifaceted public
health approach that utilizes primary, secondary, and tertiary opioid addic-
tion prevention strategies is required to effectively reduce opioid-related
morbidity and mortality. We describe the scope of this public health crisis,
its historical context, contributing factors, and lines of evidence indicating
the role of addiction in exacerbating morbidity and mortality, and we provide
a framework for interventions to address the epidemic of opioid addiction.
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INTRODUCTION

Over the past 15 years, the rate of opioid pain reliever (OPR) use in the United States has
soared. From 1999 to 2011, consumption of hydrocodone more than doubled and consumption
of oxycodone increased by nearly 500% (42). During the same time frame, the OPR-related
overdose death rate nearly quadrupled (15). According to the United States Centers for Disease
Control and Prevention (CDC), the unprecedented increase in OPR consumption has led to the
“worst drug overdose epidemic in [US] history” (58). Given the magnitude of the problem, in 2014
the CDC added opioid overdose prevention to its list of top five public health challenges (13).

Overdose mortality is not the only adverse public health outcome associated with increased
OPR use. The rise in opioid consumption has also been associated with a sharp increase in
emergency room visits for nonmedical OPR use (69) and in neonatal abstinence syndrome (57).
Moreover, from 1997 to 2011, there was a 900% increase in individuals seeking treatment for
addiction to OPRs (66, 68). The correlation between opioid sales, OPR-related overdose deaths,
and treatment seeking for opioid addiction is striking (Figure 1).

Addiction is defined as continued use of a drug despite negative consequences (1). Opioids are
highly addictive because they induce euphoria (positive reinforcement) and cessation of chronic
use produces dysphoria (negative reinforcement). Chronic exposure to opioids results in structural
and functional changes in regions of the brain that mediate affect, impulse, reward, and motivation
(83, 91). The disease of opioid addiction arises from repeated exposure to opioids and can occur
in individuals using opioids to relieve pain and in nonmedical users.

Another important feature of the opioid addiction epidemic is the relationship between OPR
use and heroin use. According to the federal government’s National Survey on Drug Use and
Health (NSDUH), 4 out of 5 current heroin users report that their opioid use began with OPRs
(54). Many of these individuals appear to be switching to heroin after becoming addicted to
OPRs because heroin is less expensive on the black market. For example, in a recent sample of
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Figure 1
Rates of OPR sales, OPR-related unintentional overdose deaths, and OPR addiction treatment admissions,
1999–2010. Abbreviation: OPR, opioid pain reliever. Source: 10.
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Figure 2
Heroin admissions, by age group and race/ethnicity: 2001–2011. Source: 68.

opioid-addicted individuals who switched from OPRs to heroin, 94% reported doing so because
OPRs “were far more expensive and harder to obtain” (16, p. 24).

The increased prevalence of opioid addiction has also been associated with increases in heroin-
related morbidity and mortality. For example, since 2001, heroin addiction treatment admissions
for whites ages 20–34 have increased sharply (Figure 2). During this time frame, heroin overdose
deaths among whites ages 18–44 increased by 171% (14).

HISTORY OF OPIOID ADDICTION IN THE UNITED STATES

The current opioid addiction crisis is, in many ways, a replay of history. America’s first epidemic of
opioid addiction occurred in the second half of the nineteenth century. In the 1840s, the estimated
national supply of opium and morphine could have supported a maximum of 0.72 opioid-addicted
individuals per 1,000 persons (18). Over the next 50 years, opioid consumption soared by 538%.
It reached its peak in the mid-1890s, when the supply could have supported a maximum of ∼4.59
opioid-addicted individuals per 1,000 persons. The ceiling rate then began to decline, and by 1920
there were no more than 1.97 opioid-addicted individuals per 1,000 persons in the United States.

The epidemic had diverse origins. Mothers dosed themselves and their children with opium
tinctures and patent medicines. Soldiers used opium and morphine to treat diarrhea and painful
injuries. Drinkers alleviated hangovers with opioids. Chinese immigrants smoked opium, a practice
that spread to the white underworld. But the main source of the epidemic was iatrogenic morphine
addiction, which coincided with the spread of hypodermic medication during 1870–1895. The
model opioid-addicted individual was a native-born white woman with a painful disorder, often
of a chronic nature.

Nineteenth-century physicians addicted patients—and, not infrequently, themselves—because
they had few alternatives to symptomatic treatment. Cures were scarce and the etiology of painful
conditions was poorly understood. An injection of morphine almost magically alleviated symptoms,
pleasing doctors and patients. Many patients continued to acquire and inject morphine, the sale
of which was poorly controlled.

The revolutions in bacteriology and public health, which reduced diarrheal and other diseases
commonly treated with opium; the development of alternative analgesics such as aspirin; stricter
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prescription laws; and admonitions about morphine in the lay and professional literature stemmed
the addiction tide. One important lesson of the first narcotic epidemic is that physicians were
educable. Indeed, by 1919, narcotic overprescribing was the hallmark of older, less-competent
physicians. The younger, better-trained practitioners who replaced them were more circumspect
about administering and prescribing opioids (5).

For the rest of the twentieth century, opioid addiction epidemics resulted from transient in-
creases in the incidence of nonmedical heroin use in urban areas. After World War II, these
epidemics disproportionately affected inner-city minority populations, such as the large, heavily
publicized increase in ghetto heroin use and addiction at the end of the 1960s (24, 37).

THE SHARP RISE IN PRESCRIPTION OPIOID CONSUMPTION

In 1986 a paper describing the treatment of 38 chronic pain patients concluded that OPRs could
be prescribed safely on a long-term basis (61). Despite its low-quality evidence, the paper was
widely cited to support expanded use of opioids for chronic non-cancer pain. Opioid use increased
gradually in the 1980s. In 1996, the rate of opioid use began accelerating rapidly (38). This
acceleration was fueled in large part by the introduction in 1995 of OxyContin, an extended
release formulation of oxycodone manufactured by Purdue Pharma.

Between 1996 and 2002, Purdue Pharma funded more than 20,000 pain-related educational
programs through direct sponsorship or financial grants and launched a multifaceted campaign
to encourage long-term use of OPRs for chronic non-cancer pain (86). As part of this campaign,
Purdue provided financial support to the American Pain Society, the American Academy of Pain
Medicine, the Federation of State Medical Boards, the Joint Commission, pain patient groups,
and other organizations (27). In turn, these groups all advocated for more aggressive identification
and treatment of pain, especially use of OPRs.

For example, in 1995, the president of the American Pain Society introduced a campaign en-
titled “Pain is the Fifth Vital Sign” at the society’s annual meeting. This campaign encouraged
health care professionals to assess pain with the “same zeal” as they do with vital signs and urged
more aggressive use of opioids for chronic non-cancer pain (9). Shortly thereafter, the Veterans’
Affairs health system, as well as the Joint Commission, which accredits hospitals and other health
care organizations, embraced the Pain is the Fifth Vital Sign campaign to increase the identi-
fication and treatment of pain, especially with OPRs. Similarly, the American Pain Society and
the American Academy of Pain Medicine issued a consensus statement endorsing opioid use for
chronic non-cancer pain (31). Although the statement cautioned against imprudent prescribing,
this warning may have been overshadowed by assertions that the risk of addiction and tolerance
was low, risk of opioid-induced respiratory depression was short-lived, and concerns about drug
diversion and abuse should not constrain prescribing.

Prior to the introduction of OxyContin, many physicians were reluctant to prescribe OPRs
on a long-term basis for common chronic conditions because of their concerns about addiction,
tolerance, and physiological dependence (80). To overcome what they claimed to be “opiopho-
bia,” physician-spokespersons for opioid manufacturers published papers and gave lectures in
which they claimed that the medical community had been confusing addiction with “physical
dependence.” They described addiction as rare and completely distinct from so-called “physical
dependence,” which was said to be “clinically unimportant” (60, p. 300). They cited studies with
serious methodological flaws to highlight the claim that the risk of addiction was less than 1% (28,
45, 52, 59, 62).

In addition to minimizing risks of OPRs, the campaign advanced by opioid manufacturers
and pain organizations exaggerated the benefits of long-term OPR use. In fact, high-quality,
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long-term clinical trials demonstrating the safety and efficacy of OPRs for chronic non-cancer
pain have never been conducted. Surveys of patients with chronic non-cancer pain receiving
long-term OPRs suggest that most patients continued to experience significant chronic pain and
dysfunction (25, 76). The CDC and some professional societies now warn clinicians to avoid
prescribing OPRs for common chronic conditions (29).

Although increased opioid consumption over the past two decades has been driven largely
by greater ambulatory use for chronic non-cancer pain (8), opioid use for acute pain among
hospitalized patients has also increased sharply. A recent study found that physicians prescribed
opioids in more than 50% of 1.14 million nonsurgical hospital admissions from 2009 to 2010,
often in high doses (34). The Joint Commission’s adoption of the Pain is the Fifth Vital Sign
campaign and federally mandated patient satisfaction surveys asking patients to rate how often
hospital staff did “everything they could to help you with your pain” are noteworthy, given the
association with increased hospital use of OPRs.

REFRAMING THE OPIOID CRISIS AS AN EPIDEMIC OF ADDICTION

Policy makers and the media often characterize the opioid crisis as a problem of nonmedical OPR
abuse by adolescents and young adults. However, several lines of evidence suggest that addiction
occurring in both medical and nonmedical users, rather than abuse per se, is a key driver of
opioid-related morbidity and mortality in medical and nonmedical OPR users.

Opioid Harms Are Not Limited to Nonmedical Users

Over the past decade, federal and state policy makers have attempted to reduce OPR abuse and
OPR-related overdose deaths. Despite these efforts, morbidity and mortality associated with OPRs
have continued to worsen in almost every US state (10). Thus far, these efforts have focused
primarily on preserving access to OPRs for chronic pain patients while reducing nonmedical
OPR use (89), defined as the use of a medication without a prescription, in a way other than as
prescribed, or for the experience or feeling it causes. However, policy makers who focus solely on
reducing nonmedical use are failing to appreciate the high opioid-related morbidity and mortality
in pain patients receiving OPR prescriptions for medical purposes.

The incidence of nonmedical OPR use increased sharply in the late 1990s, peaking in 2002
with 2.7 million new nonmedical users. Since 2002, the incidence of nonmedical use has gradually
declined to ∼1.8 million in 2012 (64, 70) (Figure 3). Although the number of new nonmedical
users has declined, overdose deaths, addiction treatment admissions, and other adverse public
health outcomes associated with OPR use have increased dramatically since 2002.

A comparison of age groups of nonmedical OPR users to age groups suffering the highest rates
of opioid-related morbidity and mortality suggests that strategies focused exclusively on reducing
nonmedical OPR use are insufficient (Figure 4). Although past-month nonmedical use of OPRs
is most common in teenagers and young adults between the ages of 15 and 24 (65), OPR overdose
deaths occur most often in adults ages 45–54, and the age group that has experienced the greatest
increase in overdose mortality over the past decade is 55–64 (15), an age group in which medical
use of OPRs is common. Opioid overdoses appear to occur more frequently in medical OPR users
than in young nonmedical users. For example, in a study of 254 unintentional opioid overdose
decedents in Utah, 92% of the decedents had been receiving legitimate OPR prescriptions from
health care providers for chronic pain (39).

Middle-aged women and the elderly are more likely than other groups to visit doctors with
complaints of pain (4). The development of iatrogenic opioid addiction in these groups may
explain why they have experienced the largest increase in hospital stays resulting from opioid user
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Figure 3
First-time nonmedical use of pain relievers. Source: 64, 70.

disorders since 1993 (56) (Figure 5). Over the past decade, white women ages 55–64 have also
experienced the largest increase in accidental opioid overdose deaths (12, 15).

Opioid Addiction Is a Key Driver of Morbidity and Mortality

Accidental opioid overdose is a common cause of death in individuals suffering from opioid ad-
diction (36). Although overdoses do occur in medical and nonmedical OPR users who are not
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pain reliever. Sources: 58, 68.
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Figure 5
Rate of hospital inpatient stays related to OPR use by adult age group, 1993 and 2012. Source: 56.

opioid-addicted, consistent findings in samples of OPR overdose decedents show that deaths are
most common in individuals likely to be suffering from opioid addiction. A study of 295 unin-
tentional OPR overdose deaths in West Virginia found that four out of five decedents (80%) had
a history of a substance use disorder (33). Another study found that among 254 opioid overdose
decedents in Utah, about three-fourths (76%) had relatives or friends who were concerned about
the decedent’s misuse of opioids prescribed for pain (39).

The sharp increase in the prevalence of opioid addiction is a key driver of opioid-related
morbidity and mortality. The misattribution of the opioid crisis to nonmedical use or abuse rather
than to addiction has stymied efforts to address this crisis because it has led to a focus on policies
to prevent such nonmedical use at the expense of greater resources committed to preventing and
treating opioid addiction in both medical and nonmedical users.

PREVENTION STRATEGIES

This section organizes strategies for curbing the epidemic of opioid addiction into primary, sec-
ondary, and tertiary prevention. Although some specific interventions are discussed, we do not
provide an exhaustive list. Rather, our purpose is to demonstrate that prevention strategies em-
ployed in epidemiologic responses to communicable and noncommunicable disease epidemics
apply equally well when the disease in question is opioid addiction. Interventions should focus on
preventing new cases of opioid addiction (primary prevention), identifying early cases of opioid
addiction (secondary prevention), and ensuring access to effective addiction treatment (tertiary
prevention).

Primary Prevention

The aim of primary prevention is to reduce the incidence of a disease or condition. Opioid addiction
is typically chronic, life-long, difficult to treat, and associated with high rates of morbidity and
mortality. Thus, bringing the opioid addiction epidemic under control requires effort to prevent
new cases from developing.
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Preventing addiction caused by medical exposure to OPRs. The incidence of iatrogenic
opioid addiction in patients treated with long-term OPRs is unknown because adequately designed
prospective studies have not been conducted. However, opioid use disorders appear to be highly
prevalent in chronic pain patients treated with OPRs. A survey performed by Boscarino et al.
of 705 chronic pain patients treated in specialty and primary care outpatient centers found that
26% met the Diagnostic and Statistical Manual of Mental Disorders (DSM) IV criteria for opioid
dependence, and 35% met DSM V criteria for an opioid use disorder (6, 7). A systematic review
of studies utilizing opioids for low back pain found that aberrant drug abuse–related behaviors
suggestive of addiction occurred in up to 24% of patients on long-term OPRs (50). Many patients
on long-term OPRs worry about dependence and addiction and express a desire to taper or cease
opioid therapy (76).

To reduce the incidence of iatrogenic opioid addiction, health care professionals must prescribe
opioids more cautiously for both acute and chronic pain. Unfortunately, the campaign to encourage
OPR prescribing has left many health care providers with a poor appreciation of opioid risks,
especially the risk of addiction, and an overestimation of opioid benefits. Despite these risks and
the lack of evidence supporting long-term efficacy, OPR prescribing for chronic non-cancer pain
increased over the past decade while use of nonopioid analgesics decreased (20). This pattern
highlights the need for prescriber education that explicitly corrects misperceptions about OPR
safety and efficacy. If clinicians treating pain more often substituted nonopioid analgesics and
nonpharmaceutical approaches for OPRs, evidence suggests the incidence of opioid addiction
would decline and outcomes for patients with chronic non-cancer pain would improve.

Many prescribers are unaware that evidence of long-term effectiveness for OPRs is lacking
and that risks, in addition to addiction, include respiratory depression leading to unintentional
overdose death; serious fractures from falls (71, 77); hypogonadism and other endocrine effects that
can cause a spectrum of adverse effects (88); increased pain sensitivity (2); chronic constipation
and serious fecal impaction (81); and chronic dry mouth, which can lead to tooth decay (79).
Providing prescribers with accurate information about opioid risks and benefits could result in
more informed risk/benefit appraisals. Indeed, one of the lessons learned from the nineteenth-
century opioid addiction epidemic was that physicians were educable. By the early 1900s, aggressive
opioid prescribing had become the hallmark of older, less-competent physicians (5).

Several states, including Iowa, Kentucky, Massachusetts, Ohio, Tennessee, and Utah, have
passed mandatory prescriber education legislation (89). In addition, the US Food and Drug Admin-
istration (FDA) is requiring manufacturers of extended release and long-acting OPRs to sponsor
educational programs for prescribers. Unfortunately, some of these educational programs, includ-
ing those required by the FDA, imply that OPRs are safe and effective for chronic non-cancer
pain instead of offering prescribers accurate information about OPR risks and benefits (84). It
remains unclear whether or not educational programs such as these will reduce OPR prescribing
for common conditions where risks of use are likely to outweigh benefits.

Some opioid manufacturers have reformulated OPRs to make them more difficult to misuse
through an intranasal or injection route. These so-called abuse-deterrent formulations (ADFs)
may offer safety advantages over easily snorted and injected OPRs, but they do not render them
less addictive. Opioid addiction, in both medical and nonmedical OPR users, most frequently
develops through oral use (85). Some opioid-addicted individuals may transition to intranasal or
injection use, but most continue to use OPRs orally (47). Thus, ADFs should not be considered
a primary prevention strategy for opioid addiction.

In 2013, the New York City Department of Health and Mental Hygiene released emergency
room guidelines on OPR prescribing (55). Recommendations included in the guidelines call for
substituting nonopioid analgesics when possible, avoiding use of extended-release OPRs, and
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limiting the supply to three days. Reducing patient exposure to OPRs and reducing the supply of
excess OPRs in the homes of discharged patients may be effective strategies for preventing opioid
addiction that can occur from both medical and nonmedical OPR use.

Preventing addiction caused by nonmedical exposure to OPRs. Individuals who use OPRs
nonmedically are at risk for developing opioid addiction. Thus, efforts to reduce nonmedical use
are an important primary prevention strategy. Adolescents and young adults who experiment with
nonmedical use are most likely to obtain OPRs for free from friends or family members who had
received a legitimate prescription (70). This information suggests that more cautious prescribing
is required to prevent nonmedical use of excess OPRs. Unused OPRs in medicine chests should
be immediately discarded or returned to a pharmacy, which became permissible in October 2014
after the Drug Enforcement Administration made a federal regulatory change (82).

Although OPRs have an abuse liability similar to that of heroin (17), they are commonly per-
ceived as less risky. Seventy-three percent of eighth graders surveyed in 2013 perceived occasional
use of heroin without a needle as high risk, but only 26% perceived occasional use of Vicodin as
high risk (41). Eighth graders also perceived occasional Vicodin use as less risky than occasional
marijuana use, less risky than smoking 1–5 cigarettes per day, and less risky than moderate alcohol
use.

Individuals who perceive the risk of nonmedical OPR use to be low may be more likely to
misuse OPRs. A 2004 survey found that college students who perceive a low level of risk from
OPRs were 9.6 times more likely to use OPRs nonmedically, as compared with those who perceive
these medications as harmful (3). Although the ability for causal inference from this type of cross-
sectional survey is limited, this finding suggests that social marketing campaigns designed to
increase perceived harmfulness of OPRs may be an effective prevention strategy.

Secondary Prevention

The aim of secondary prevention is to screen for a health condition after its onset but before it
causes serious complications. Efforts to identify and treat opioid-addicted individuals early in the
course of the disease are likely to reduce the risk of overdose, psychosocial deterioration, transition
to injection opioid use, and medical complications.

Physicians are frequently the source of OPRs for opioid-addicted medical and nonmedical
users (43). Contacts with medical professionals present valuable opportunities for early identi-
fication of opioid addiction. However, detection of opioid addiction in OPR users can be very
difficult. Opioid-addicted chronic pain patients may demonstrate aberrant drug-related behaviors,
such as presenting for early refills. However, some opioid-addicted pain patients, especially those
prescribed high doses, may not demonstrate drug-seeking behavior. Opioid-addicted individuals
receiving OPR prescriptions are often reluctant to disclose their concerns about addiction with
prescribers because they fear being judged, being cut off from a legitimate supply, or being labeled
as malingerers for feigning pain.

The difficulty of diagnosing opioid addiction in individuals motivated to conceal their condi-
tion suggests that prescribers should seek collateral information before prescribing OPRs. Urine
toxicology can be used to verify a patient’s self-reported drug ingestion history (53). However,
urine toxicology of patients on long-term OPRs is not a reliable strategy for identifying opioid
addiction. Urine toxicology cannot determine if a patient is taking extra doses or if a patient is
using OPRs by an intranasal or injection route.

Opioid-addicted individuals may receive OPR prescriptions from multiple providers, a prac-
tice referred to as “doctor shopping.” Doctor shoppers can be identified through use of state
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prescription drug monitoring programs (PDMPs). Some state PDMPs send unsolicited reports
to the medical providers of doctor shoppers. Research suggests that unsolicited reports increase
prescribers’ ability to detect opioid addiction, sometimes prompting actions such as coordinating
care with other providers and modifying their own prescribing practices, as well as screening and
referring for addiction treatment (78).

Prescribers in most states can consult their state PDMP before prescribing OPRs. PDMPs may
be especially useful in emergency rooms and other settings where opioid-addicted individuals feign
pain to obtain OPRs. Too often, however, patients identified as doctor shoppers are simply turned
away, without hospital staff attempting to link these patients to addiction treatment services. Efforts
must be made to help these clinicians understand that drug-seeking patients are suffering from
the chronic, life-threatening disease of opioid addiction.

One challenge to PDMP effectiveness has been the low rate of provider use of these data
(48). To increase prescriber utilization, Kentucky, Tennessee, and New York passed legislation
mandating that prescribers check the PDMP before prescribing controlled substances. Data from
these states indicate that PDMP utilization increased rapidly subsequent to the mandate, which
correlated with declines in opioid prescribing (KY, TN, NY) and a sharp drop in visits to multiple
providers (TN, NY) (35).

Tertiary Prevention

Tertiary prevention strategies involve both therapeutic and rehabilitative measures once a disease
is firmly established. The goal of tertiary prevention of opioid addiction is to prevent overdose
deaths, medical complications, psychosocial deterioration, transition to injection drug use, and
injection-related infectious diseases. Doing so is accomplished mainly by ensuring that opioid-
addicted individuals can access effective and affordable opioid addiction treatment.

Opioid addiction treatment. The need for opioid addiction treatment is great and largely unmet.
According to the NSDUH, an estimated 2.1 million Americans are addicted to OPRs, and 467,000
are addicted to heroin (70). Unfortunately, these estimates exclude many opioid-addicted pain
patients because NSDUH participants are told by surveyors that “we are only interested in your
use of prescription pain relievers that were not prescribed for you or that you used only for the
experience or feeling they caused” (67, p. 124).

In 2005, there were an estimated 10 million chronic pain patients receiving daily, long-term
treatment with OPRs (8). The continuing increase in opioid consumption from 2005 to 2011 (42)
suggests that the number may now exceed 10 million. Applying the prevalence estimates of DSM
IV opioid dependence found by Boscarino et al. (6) in pain patients taking long-term opioids
would indicate that an additional 2.5 million chronic pain patients may be opioid-addicted. Thus,
the total number of Americans suffering from opioid addiction may exceed 5 million.

Treatment of opioid addiction includes pharmacotherapies and psychosocial approaches, in-
cluding residential treatment, mutual-help programs (e.g., Narcotics Anonymous), and 12-Step
treatment programs. These modalities may be used as stand-alone interventions or in combination
with pharmacotherapy. Psychosocial opioid addiction treatment approaches show value and are
an important treatment option (63). However, research with greater specificity and consistency is
needed to better evaluate outcomes.

Pharmacotherapies for opioid addiction include agonist maintenance with methadone and
partial-agonist maintenance with buprenorphine and antagonist treatment with naltrexone, which
is available in a monthly injection. Methadone and buprenorphine work by controlling cravings.
Naltrexone works by preventing opioid-addicted individuals from feeling the effects of opioids.
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Naltrexone may be helpful in highly motivated and carefully selected patients. However, patients
treated with naltrexone may be at increased risk of overdose death should relapse occur (23).

Multiple well-designed randomized controlled trials provide strong evidence that buprenor-
phine maintenance and methadone maintenance are safe and effective treatments for opioid ad-
diction (30, 40, 46, 49, 74, 75). Both buprenorphine and methadone treatment are associated
with reduced overdose risk and improved maternal and fetal outcomes in pregnancy (19, 44, 51,
72). Despite strong evidence supporting the use of buprenorphine and methadone, fewer than
1 million Americans are receiving these treatments (87).

Methadone poses a substantially greater risk of respiratory depression than does buprenorphine
and can be obtained only from licensed opioid treatment programs (OTPs). The lack of OTPs
in many communities presents a major challenge to expanding access to methadone. In contrast,
buprenorphine, a partial opioid agonist, has a better safety profile than does methadone and can be
prescribed in an office-based setting (26). Barriers to accessing buprenorphine include federal lim-
its on the number of patients a physician may treat, ineligibility of nurse practitioners to prescribe
it, and inadequate integration of buprenorphine into primary care treatment. Access to buprenor-
phine treatment could be expanded if the federal government eased or remove regulatory barriers.

Harm-reduction approaches. Tertiary prevention strategies also include harm-reduction ap-
proaches to improving health outcomes and reducing overdose deaths. In the subset of opioid-
addicted individuals who are heroin injection drug users, evidence suggests that access to syringe
exchange programs can prevent HIV infection (22). These efforts have been less effective at pre-
venting hepatitis C infection, which is increasing rapidly in young, white IDUs (32).

Expanding access to naloxone, an opioid overdose antidote, can prevent overdose deaths by
reversing life-threatening respiratory depression. In the 1990s, syringe exchange programs began
distributing naloxone to injection drug users for the purpose of rescuing peers. Evidence shows that
clients of syringe exchange programs demonstrated the ability to successfully reverse overdoses
when they had been provided with naloxone and training (73). In addition, providing family
members of opioid-addicted individuals and nonparamedic first responders with naloxone may be
an effective strategy for rescuing overdose victims (21, 90). At present, there are more than 188
community-based naloxone distribution programs in 15 states and the District of Columbia (11).

CONCLUSION

The increased prevalence of opioid addiction, caused by overprescribing of OPRs, has led to a
parallel increase in opioid overdose deaths. Efforts to address this crisis that focus exclusively
on reducing nonmedical OPR use have been ineffective. Middle-aged and elderly individuals
commonly exposed to OPRs for pain treatment have experienced the largest increase in rates of
opioid-related morbidity and mortality. Recognition that opioid addiction in both medical and
nonmedical users is a key driver of opioid-related morbidity and mortality will result in a more
effective response to this public health crisis. Just as public health authorities would approach
other disease outbreaks, efforts must be made to reduce the incidence of opioid addiction, identify
cases early, and ensure access to effective treatment.

Preventing opioid addiction requires strategies that foster more cautious and selective OPR
prescribing. However, if prescribing is reduced without also ensuring access to addiction treatment,
the opioid overdose death rate may remain at a historically high level and the use of heroin may
continue to increase. Coordinated efforts from federal agencies, state agencies, health care insurers,
and health care providers are required to address the needs of millions of Americans now struggling
with this chronic, life-threatening disease.
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Opioid Prescribing: A Systematic Review and Critical Appraisal of
Guidelines for Chronic Pain
Teryl K. Nuckols, MD, MSHS; Laura Anderson, MPH; Ioana Popescu, MD, MPH; Allison L. Diamant, MD, MSHS; Brian Doyle, MD;
Paul Di Capua, MD; and Roger Chou, MD

Background: Deaths due to prescription opioid overdoses have
increased dramatically. High-quality guidelines could help clinicians
mitigate risks associated with opioid therapy.

Purpose: To evaluate the quality and content of guidelines on the
use of opioids for chronic pain.

Data Sources: MEDLINE, National Guideline Clearinghouse, spe-
cialty society Web sites, and international guideline clearinghouses
(searched in July 2013).

Study Selection: Guidelines published between January 2007 and
July 2013 addressing the use of opioids for chronic pain in adults
were selected. Guidelines on specific settings, populations, and con-
ditions were excluded.

Data Extraction: Guidelines and associated systematic reviews were
evaluated using the Appraisal of Guidelines for Research and Eval-
uation II (AGREE II) instrument and A Measurement Tool to Assess
Systematic Reviews (AMSTAR), respectively, and recommendations
for mitigating opioid-related risks were compared.

Data Synthesis: Thirteen guidelines met selection criteria. Overall
AGREE II scores were 3.00 to 6.20 (on a scale of 1 to 7). The
AMSTAR ratings were poor to fair for 10 guidelines. Two received
high AGREE II and AMSTAR scores. Most guidelines recommend
that clinicians avoid doses greater than 90 to 200 mg of morphine

equivalents per day, have additional knowledge to prescribe meth-
adone, recognize risks of fentanyl patches, titrate cautiously, and
reduce doses by at least 25% to 50% when switching opioids.
Guidelines also agree that opioid risk assessment tools, written
treatment agreements, and urine drug testing can mitigate risks.
Most recommendations are supported by observational data or
expert consensus.

Limitation: Exclusion of non–English-language guidelines and reli-
ance on published information.

Conclusion: Despite limited evidence and variable development
methods, recent guidelines on chronic pain agree on several opioid
risk mitigation strategies, including upper dosing thresholds; cau-
tions with certain medications; attention to drug–drug and drug–
disease interactions; and use of risk assessment tools, treatment
agreements, and urine drug testing. Future research should directly
examine the effectiveness of opioid risk mitigation strategies.

Primary Funding Source: California Department of Industrial Rela-
tions and California Commission on Health and Safety and Work-
ers’ Compensation.

Ann Intern Med. 2014;160:38-47. www.annals.org
For author affiliations, see end of text.
This article was published online first at www.annals.org on 12 November
2013.

Across the United States, opioid-related overdoses have
been implicated in increasing numbers of emergency

department visits, hospitalizations, and deaths. Annual fa-
talities associated with prescription opioids increased from
4000 in 1999 to nearly 14 000 by 2006 (1). Several factors
may explain these trends. First, over the past several de-
cades, the number of patients receiving opioids and the
number of doses prescribed have increased dramatically (2–
4). Treating chronic pain with opioids went from being
largely discouraged to being included in standards of care
(2, 5, 6), and titrating doses until patients self-report ade-
quate control has become common practice (5, 7). Today,
8% to 30% of patients with chronic noncancer pain re-
ceive opioids, with average doses typically ranging from 13
to 128 mg of morphine equivalents daily; some receive
much higher doses (8). Second, the public seems to con-
sider prescription opioids safer to abuse than illicit drugs,

influencing patterns of overdose deaths (9, 10). Third,
common drug–drug and drug–disease interactions con-
tribute to overdoses. Half of fatal opioid overdoses involve
the concomitant use of sedative-hypnotics, particularly
benzodiazepines (1).

Given current rates of opioid overdose, policymakers
are seeking solutions and standards of care are again evolv-
ing. The White House has issued action items, and an
Institute of Medicine (IOM) report provides recommenda-
tions for policy audiences (11, 12). High-quality clinical
practice guidelines would assist clinicians in making in-
formed prescribing decisions and would mitigate the risks
associated with using opioids. The objective of the current
study was to systematically search for and evaluate the
quality of guidelines addressing the use of opioids for
chronic pain. A secondary objective was to compare guide-
lines’ recommendations related to mitigating the risk for
accidental overdose and misuse, including considering the
quality of the evidence that guidelines provide in support
of their recommendations.

METHODS

Study steps included searching for guidelines, applying
selection criteria, assessing guideline quality, and extracting
relevant content.

See also:
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Data Sources and Searches
We searched for guidelines addressing the use of opi-

oids in the treatment of chronic pain, which is generally
defined as pain that persists beyond normal tissue healing
time, assumed to be 3 months (13, 14). The long-term use
of opioids has been variably defined as use for 3 to 6
months or longer (14, 15).

Information sources included MEDLINE via
PubMed, the National Guideline Clearinghouse, 12 Web
sites of relevant specialty societies listed on the American
Medical Association Web site (16), Web sites of selected
state workers’ compensation agencies (17–19), and 12 in-
ternational search engines (20–31) (Appendix Figure,
available at www.annals.org). The search was last updated
in July 2013.

Search terms included “opioid,” “opiate,” “narcotic,”
“chronic pain,” and “pain management.” For the National
Guideline Clearinghouse, names of specific opioids were
also used. For PubMed, “narcotic” was omitted (all results
addressed substance abuse); this search was limited to doc-
uments published after 31 December 2006 because selec-
tion criteria included recent updating.

Guideline Selection
We selected English-language documents meeting the

following definition: “Clinical practice guidelines are state-
ments that include recommendations intended to optimize
patient care that are informed by a systematic review of
evidence and an assessment of the benefits and harms of
alternative care options” (32). Guidelines had to have been
published after 2006 because half of guidelines can be out-
dated after 5 to 6 years (33).

Because we sought to evaluate guidelines that address
the use of opioids for chronic pain in adults in general, we
excluded guidelines focusing on specific conditions (for ex-
ample, low back pain or cancer), populations (for example,
pediatric patients or homeless persons), types of pain (for
example, neuropathic pain or postoperative pain), or set-
tings (for example, long-term care). We excluded guide-
lines derived entirely from another guideline and those for
which we could not identify detailed information on de-
velopment. Two reviewers applied criteria independently
and reached agreement; a third reviewer was available to
resolve disputes.

Guideline Quality Assessment
We evaluated guideline quality by using the Appraisal

of Guidelines for Research and Evaluation II (AGREE II)
instrument (34–36) and the systematic review supporting
each guideline by using A Measurement Tool to Assess
Systematic Reviews (AMSTAR) (37).

AGREE II

With AGREE II, appraisers rate 23 items across 6
domains (from 1 [strongly disagree] to 7 [strongly agree]),
rate the overall quality of each guideline (1 to 7) and rec-
ommend for or against use. Scaled domain scores (0% to

100%) are based on the sum of ratings across all appraisers
and the difference between the maximum and minimum
possible scores (38).

The guidelines were rated by 4 to 6 appraisers, includ-
ing 5 clinician investigators (2 of whom had limited avail-
ability) and 1 trained graduate student. One author who
was also the author of a guideline (13) provided general
input on content and methods but played no role in
appraisals.

AMSTAR

In the original version of AMSTAR, appraisers answer
6 domain questions (yes, no, can’t answer, or not applica-
ble). Each domain question typically addresses multiple
concepts. For example, 1 question states that “At least two
electronic sources should be searched [concept 1] . . . Key
words and/or MeSH terms must be stated [concept
2] . . . ” (37).

Because including multiple concepts could lead to in-
consistent scoring of “yes” or “no” responses, we modified
AMSTAR by dividing the original domain questions into
separate subquestions addressing single concepts (Supple-
ment, available at www.annals.org). Appraisers scored each
subquestion (yes, no, can’t answer, or not applicable), each
of the 6 domains overall (poor, fair, good, excellent, or
outstanding), and the overall quality of the review (same
categories as for the domains). Four to 5 appraisers rated
each review individually and then met to discuss ratings
and reach agreement.

Guideline Synthesis and Analysis
Three appraisers abstracted recommendations from

each guideline on dosing limits, medications and formula-
tions, titration of dose, switching from one opioid to an-
other, drug–drug interactions, drug–disease interactions,
and risk mitigation strategies (opioid risk assessment tools,
written treatment agreements, and urine drug testing).

Role of the Funding Source
The Commission on Health and Safety and Workers’

Compensation provided funding for this study. The fund-
ing source commissioned a synthesis of recent information
on the risks and benefits of opioids for chronic pain but
had no role in the design or execution of this evaluation.

RESULTS

Search and Selection of Guidelines
Of 1270 documents identified, 1132 unique records

were eligible for screening, 19 full-text guidelines were con-
sidered for evaluation, and 13 were eligible (Appendix Fig-
ure). An online report includes a previous version of the
search (39). Of 6 guidelines considered but found ineligi-
ble, 1 was derived from another guideline (18) and 5
lacked details on development methods (17, 40–43).
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Table. Selected Guideline Recommendations Related to Mitigating the Risks of Opioid Therapy During Long-Term Use for
Chronic Noncancer Pain

Recommendation Guideline Development Group (Reference)*

ACOEM (55) AGS (51, 52) APS-AAPM (13, 57, 58) ASIPP (49, 59)

Dose that warrants scrutiny, mg of morphine equivalents per day
Most patients successfully treated with lower doses; higher

doses associated with adverse effects and overdose
– – 200†‡ (adverse effects) 90‡§ (risk for

overdose)
Medications and formulations

Methadone: risks for QTc prolongation and bioaccumulation;
only experienced providers should prescribe methadone

� �‡ �‡ �‡

Fentanyl patch: limit to opioid-tolerant patients; variable
absorption, exercise, and heat increase risk for overdose

� – – �‡

Immediate-release fentanyl: limit to opioid-tolerant patients;
safety unknown for CNCP; risk for overdose and misuse

� – – –

Meperidine: do not use for CNCP because of bioaccumulation
and central nervous system toxicity

� – – �‡

Codeine: ability to convert to morphine varies greatly – – – �‡
Initiation and titration of dose

Strategies to minimize risk for overdose Start low-dose,
short-acting
opioid as
needed; visit
in 2–3 d

Start low-dose opioid;
titrate carefully;
reassess often

Trial; individualize
dosing§

Start low-dose,
short-acting
opioid; use
caution

Switching between opioids
Dose reduction: equianalgesic dosing tables omit variability Decrease dose by

25%–50%
– Decrease dose

moderately‡
–

Switching to methadone: conversion ratios vary with dose – � �‡ –
Drug–drug interactions

Sedative-hypnotics: risk for sedation, cognitive impairment,
motor vehicle accidents, and overdose

Discusses risks‡ High risk from BZDs;
rarely justified

Discusses risks If patient is receiving
BZDs, opioids are
contraindicated‡

Pharmacokinetic interactions: other medications affect the
metabolism of specific opioids

Limited list – – Many occur�

Drug–disease interactions
Preexisting substance abuse disorders: increased risk for

overdose and misuse
� �‡ �‡ ��

Mood, personality, and cognitive disorders: increased risk for
overdose and misuse

� – �‡ �‡

Sleep and obstructive pulmonary disorders: opioids exacerbate – – �‡ �‡
Chronic kidney disease – – Slowly increase

methadone
–

Active metabolites of morphine accumulate – – – �

Screening tools for assessing risk for misuse (used in addition to
patient history)

Recommends use �§ �‡ �‡ Consider‡�

Provides examples � – � �

Written treatment agreements (used in addition to informed
consent)

Recommends use �§ If concerned§ Consider‡ �‡

Provides example � – � �

Urine drug testing
Recommends use Baseline and at

least quarterly
thereafter‡

– If risk is high; consider
otherwise‡

Must use; baseline
and at random
thereafter‡

AAPM � American Academy of Pain Medicine; ACOEM � American College of Occupational and Environmental Medicine; AGS � American Geriatrics Society; APS �
American Pain Society; ASIPP � American Society of Interventional Pain Physicians; BZD � benzodiazepine; CNCP � chronic noncancer pain; DoD � Department of
Defense; DWC � Division of Workers’ Compensation; ICSI � Institute for Clinical Systems Improvement; NOUGG � National Opioid Use Guideline Group;
UDOH � Utah Department of Health; UMHS � University of Michigan Health System; VA � Veterans Affairs.
* Guidelines by the American Society of Anesthesiologists (53), Fine and colleagues (54), and the Work Loss Data Institute (56) are omitted. The American Society of
Anesthesiologists guideline did not address topics in the table. The guideline by Fine and colleagues addressed switching from one opioid to another but not the other topics.
The Work Loss Data Institute guideline content is proprietary.
† Evidence from randomized, controlled trial.
‡ Evidence from observational study.
§ Evidence from expert consensus.
� Evidence from another guideline.
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Table —Continued

Guideline Development Group (Reference)*

NOUGG (46, 60–62) Colorado DWC (19) ICSI (47) UMHS (44) UDOH (48, 50) VA/DoD (45)

200†§ (adverse
effects)

120‡ (adverse effects) 200� (adverse effects) 100 120–200� 200§ (trials used
�300†)

�‡ �� �‡ � � �‡

�‡ � �‡ � � �

� Never use for CNCP Risk for fatal
overdose‡

– – �

�‡ � � – � �

�‡ � � – – �

Start low-dose
opioid; increase
gradually;
monitor§

Trial; visits every 2–4 wk;
multidisciplinary pain
management

Titrate to maximize
benefits and
minimize risks�

Visits weekly to
monthly§

Trial; visits every
2–4 wk�

Titrate up no more than
every 5 half-lives‡

Decrease dose by
25%–50%

– Decrease dose by
30%�

– Decrease dose by
25%–50%

Decrease dose by
30%–50%

– – – �‡ � �

Try to taper BZDs‡ Avoid sedatives or use
very low doses

Sedatives sometimes
indicated; decrease
doses

Avoid prescribing
BZDs with
opioids

Discusses risks Watch for increased
adverse effects‡

– List for tramadol Lists for several opioids – Look for
interactions

Lists for several opioids

�‡ Comanage with
addiction specialist

Comanage with
addiction specialist�

� � �

�‡ �‡ � � � �‡

�‡ � – � � �‡
– Consider screening Use hydromorphone – – Decrease oxymorphone

�‡ � Morphine, codeine – Decrease dose �

Consider‡ – �‡ Consider‡ �� �‡
� – � � � �

May be helpful,
particularly if risk
is high§

�� �§ Strongly consider,
particularly if
risk is high§

Agree on plan;
signature is
optional

Request that patient
sign‡

� – � � � �

If using, consider
pros and cons§

Mandatory � Baseline and at
least yearly
thereafter§

Consider� Baseline and at random
thereafter‡
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Selected Guidelines
Appendix Table 1 (available at www.annals.org) lists

the 13 eligible guidelines; all were published in 2009 or
later. Systematic reviews were conducted in 2008 or later
(among guidelines that reported this).

Seven guidelines apply broadly to adults with chronic
pain (13, 44–50). Six have slightly narrower scopes: The
American Geriatrics Society guideline addresses adults
older than 65 years (51, 52); the American Society of An-
esthesiologists guideline emphasizes procedures (53); a
guideline by Fine and colleagues addresses opioid rotation
(54); and guidelines from the American College of Occu-
pational and Environmental Medicine, the Work Loss
Data Institute, and the Colorado Division of Workers’
Compensation consider individuals with pain due to work-
related conditions (19, 55, 56).

Guideline Quality Assessment
AGREE II

Overall guideline assessment scores were 3.00 to 6.20
(Appendix Table 2, available at www.annals.org). Rigor-
of-development scores were 20% to 84%, clarity-of-
presentation scores ranged from 37% to 93%, applicability
scores were 13% to 56%, and editorial independence
scores ranged from 0% to 88%.

Ratings were highest for a guideline by the American
Pain Society and the American Academy of Pain Medicine
(APS-AAPM) (13) and one by the Canadian National
Opioid Use Guideline Group (46), the only guidelines that
more than 50% of appraisers voted to use without modi-
fication. Most appraisers recommended against using 4
other guidelines because of limited confidence in develop-
ment methods, lack of evidence summaries, or concerns
about readability (19, 44, 53, 54).

Among the low- to intermediate-quality guidelines
(19, 44, 45, 47–56), shortcomings included limited or no
descriptions of input from guideline end users or patients;
criteria for selecting evidence, strengths and limitations of
evidence, and methods for formulating recommendations;
external reviews before publication; plans for updating;
barriers to implementation, resource implications, and how
to implement guideline recommendations; monitoring and
auditing criteria; and measures taken to ensure editorial
independence.

AMSTAR

Systematic reviews within 10 guidelines were of poor
or fair quality (19, 44, 47–56). The APS-AAPM review
was of excellent to outstanding quality, the review by the
Canadian National Opioid Use Guideline Group was of
good to excellent quality, and the review by the Depart-
ment of Veterans Affairs and Department of Defense (VA/
DoD) was of good quality (Appendix Table 3, available at
www.annals.org) (13, 45, 46).

Reasons for lower scores included limited information
about whether inclusion criteria were selected beforehand,

whether at least 2 reviewers participated in study selection
and data extraction, whether more than 1 database was
searched, search terms used, inclusion criteria, lists of in-
cluded studies, whether the scientific quality of the studies
was assessed, how information from different studies was
combined, and whether publication bias was considered.

Guideline Synthesis and Analysis
The Table compares recommendations from 10

guidelines about mitigating risks when prescribing opioids
(3 guidelines had little relevant content). The APS-AAPM,
Canadian National Opioid Use Guideline Group, Ameri-
can Society of Interventional Pain Physicians, and VA/
DoD guidelines make explicit links between each recom-
mendation and original research evidence more frequently
than the other guidelines do (13, 45, 46). Among recom-
mendations in the Table, only upper dosing thresholds are
reported to be supported by evidence from randomized,
controlled trials; others are supported by lower-quality ev-
idence or expert opinion. Even the higher-quality guide-
lines typically relied on modest numbers of lower-quality
observational studies for many recommendations (13, 45,
47, 57, 60). Nonetheless, many recommendations are con-
cordant across the guidelines.

Eight guidelines concur that higher doses require cau-
tion (19, 44, 45, 47, 50, 57, 59, 60). Four consider higher
doses to be 200 mg of morphine equivalents per day, on
the basis of randomized, controlled trials showing that
most patients achieve pain control with lower doses and
observational data showing that the prevalence of adverse
effects increases at higher doses (45, 47, 57, 60). Because
recent observational studies detected more overdoses with
doses greater than 100 mg, the American Society of Inter-
ventional Pain Physicians guideline (2012) recommends
staying below 90 mg unless pain is intractable (49, 59).
The University of Michigan Health System guideline
(2012) advises that patients receiving more than 100 mg be
treated by pain specialists (44).

Ten guidelines—6 of which cite observational data—
agree that methadone poses risks for dose-related QTc pro-
longation and respiratory suppression due to a long half-
life and unique pharmacokinetics (13, 19, 44–47, 49, 50,
52, 55, 57, 60). These guidelines generally recommend
that only knowledgeable providers prescribe methadone.
Eight guidelines recommend caution with the fentanyl
patch, including limiting use to opioid-tolerant patients
and being aware that unpredictable absorption can occur
with fever, exercise, or exposure to heat (19, 44, 45, 47, 49,
50, 55, 60, 61). Cited evidence includes an observational
study investigating fentanyl overdoses in Ontario, Canada,
as well as case reports submitted to the U.S. Food and
Drug Administration (47, 49, 60, 63).

Ten guidelines make variable consensus-based state-
ments about initiating and titrating opioids, such as using
a trial period, individualizing therapy, engaging multidis-
ciplinary pain management teams, increasing doses slowly,
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and scheduling regular follow-up visits (13, 19, 44–48,
50, 52, 55, 59).

Regarding switching from one opioid to another, 7
guidelines agree that reducing doses by at least 25% to
50% is necessary to avoid inadvertent overdose; the guide-
line by Fine and colleagues provides nuanced recommen-
dations (13, 45, 47, 48, 50, 54, 55, 60). Two guidelines
cite a systematic review of observational studies, which
found that patients respond variably to different drugs (13,
54). Five guidelines mention that many persons of Cauca-
sian or Chinese ancestry cannot metabolize codeine to
morphine and are therefore less responsive to its analgesic
effects and cannot develop tolerance (19, 45, 47, 59–61).
Conversely, 5 guidelines note that some patients metabo-
lize codeine to morphine ultra-rapidly, potentially resulting
in overdose (19, 47, 49, 59, 60); certain ethnicities are at
greater risk, particularly persons from North Africa and the
Middle East (45).

Ten guidelines concur, on the basis of observational
data, that benzodiazepines and opioids are a high-risk com-
bination, particularly in elderly adults (13, 19, 44, 45, 47,
48, 50, 52, 55, 59–61). Five recommend against prescrib-
ing both together unless clearly indicated (19, 44, 49, 52,
60, 61). Six guidelines describe pharmacokinetic interac-
tions between other medications and opioids, particularly
methadone, fentanyl, oxycodone, and tramadol (19, 45,
47–49, 55). Six guidelines mention the accumulation of
active, toxic metabolites of morphine among patients with
kidney disease (19, 45, 47, 49, 50, 60). Ten guidelines
consider the leading risk factors for overdose or misuse as
having a personal or family history of substance abuse and
having psychiatric issues (13, 44, 45, 47–49, 52, 55, 59–
61); 3 cite observational studies (13, 52, 60, 61). Seven
guidelines identify obstructive respiratory disorders as risk
factors for overdose, also on the basis of observational data
(13, 19, 44, 45, 48, 50, 59–61).

In terms of mitigating risks, the evidence for opioid
risk assessment tools, treatment agreements (“contracts”),
and urine drug testing is weak, but recommendations vary
in strength from “may consider” to “must.” Nine guide-
lines recommend considering or using opioid risk assess-
ment tools and treatment agreements on the basis of ob-
servational studies and expert consensus (13, 44, 45, 47,
48, 50, 52, 55, 59–61). Eight guidelines mention or pro-
vide specific risk assessment instruments for use when ini-
tiating therapy with long-term opioids, such as the
Screener and Opioid Assessment for Patients with Pain
(SOAPP), version 1 (64); the revised SOAPP (65); and the
Opioid Risk Tool, or monitoring tools for use during
follow-up, including the Pain Assessment and Documen-
tation Tool (66, 67) and the Current Opioid Misuse Mea-
sure (44, 45, 47–50, 55, 57, 60, 68). For detecting aber-
rant drug-related behaviors, the self-administered SOAPP,
version 1, and the Current Opioid Misuse Measure per-
formed well in higher-quality observational studies (57).
Treatment agreements may improve adherence and provid-

ers’ willingness to prescribe opioids, on the basis of a few
small, observational studies (49, 57, 60).

Nine guidelines find urine drug testing to be helpful,
but recommendations vary (13, 19, 44, 45, 47, 48, 55, 59,
60). Two recommend mandatory testing for all patients
(19, 49), another advises testing for patients at higher risk
for substance abuse disorders (13), and 2 comment that
screening low-risk populations increases false-positive re-
sults and is less cost-effective (13, 60, 61). False-negative
results can occur because a common test, the enzyme-
linked immunoassay, does not consistently detect hydro-
codone, fentanyl, hydromorphone, oxycodone, metha-
done, or certain benzodiazepines; gas chromatography or
mass spectrometry will identify specific substances when
requested (44, 46, 50, 60–62). Nonadherence, diversion,
tampering, and lactic acidosis can also cause unexpected
negative results. The differential for unexpected positive
results includes abuse, consulting multiple physicians, self-
treatment of uncontrolled pain, interference by other med-
ications, eating poppy seeds, and laboratory error (13, 44,
46, 49, 59–62).

DISCUSSION

Increasing overdoses on prescription opioids have
prompted efforts to redefine standards of care, particularly
for patients with chronic pain, who may be prescribed opi-
oids for long-term use. We evaluated the quality of 13
guidelines on using opioids to treat chronic pain and com-
pared recommendations related to mitigating risks for
overdose and misuse. Two guidelines received high ratings:
one by APS-AAPM (13) and another by the Canadian
National Opioid Use Guideline Group (46). Both apply to
a broad range of adults, were developed using comprehen-
sive systematic reviews and rigorous methods for formulat-
ing recommendations, and frequently link recommenda-
tions to evidence. Our appraisers found 7 other guidelines
to be of intermediate quality and recommended against
using the remaining 4. Systematic reviews supporting 10
guidelines were judged, on the basis of publicly available
information, to be of poor to fair quality.

Although the guidelines involve varied development
methods and clinical emphases, a consensus has emerged
across them on several issues. They generally agree about
the need for caution in prescribing doses greater than 90 to
200 mg of morphine equivalents per day, having knowl-
edgeable clinicians manage methadone, recognizing risks
associated with fentanyl patches, titrating with caution,
and reducing doses by at least 25% to 50% when switching
from one opioid to another. They also agree that opioid
risk assessment tools, written treatment agreements, and
urine drug testing can be helpful when opioids are pre-
scribed for long-term use. Recommendations from earlier
guidelines are generally similar to those published recently.
Most of these recommendations are based on epidemio-
logic and observational studies showing associations be-
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tween certain exposures, such as drugs or doses, and greater
risks for overdose or misuse. Few studies seem to have
directly addressed questions of whether changing practice
decreases risk. Given the pressing need to address opioid-
related adverse outcomes, which some have described as an
epidemic (69), developers seem to agree on forging recom-
mendations based on relatively weak or indirect evidence
now rather than waiting for more rigorous studies.

It may be unusual for multiple guidelines to make
such similar recommendations, but the variability in
guideline quality that we observed is not. For example,
among 19 breast cancer guidelines, AGREE II rigor-of-
development scores were 16.7% to 89.6%, clarity-of-
presentation scores ranged from 52.8% to 94.4%, applica-
bility scores were 6.3% to 83.6%, and editorial
independence scores ranged from 12.5% to 79.2% (70).
Among 3 migraine guidelines, AGREE II rigor-of-
development scores were 35% to 93%, clarity-of-
presentation scores ranged from 6% to 92%, applicability
scores were 20% to 88%, and editorial independence
scores ranged from 29% to 86%; overall scores were 2 to 6,
and appraisers recommended against using 1 guideline
(71). Among 11 mammography guidelines evaluated using
the original AGREE instrument and AMSTAR, appraisers
recommended against implementing 5 guidelines, and 5
systematic reviews performed poorly (72).

Compared with these previous guidelines, the current
opioid guidelines received lower scores on “applicability”:
None scored higher than 56%. Applicability includes con-
sideration of potential barriers to and facilitators of imple-
mentation, strategies to improve uptake by providers, and
resource implications of applying the guideline. Barriers to
implementation are a major reason that physicians are of-
ten slow to incorporate clinical guidelines into their deci-
sion making (73). To identify such barriers, guideline de-
velopers and implementers are starting to use the
GuideLine Implementability Appraisal (GLIA) tool (74–
76), which assesses “executability” (know what to do), “de-
cidability” (can tell when to do it), validity, flexibility,
effect on process of care, measurability, novelty or innova-
tion, and “computability” (can be operationalized in an
electronic health record system) (77). Although GLIA is
labor-intensive (76), it probably requires fewer resources
than pilot testing and is preferable to issuing a guideline
that is not used. Developers of opioid guidelines could
incorporate GLIA into the next updating process, thereby
improving applicability.

Although we selected guidelines that had been up-
dated within the past 6 years, some evidence has already
started to change, particularly regarding the risk for over-
dose. Five guidelines published before 2012 consider doses
greater than 200 mg of morphine equivalents per day to
confer higher risk. Three observational studies from 2010
and 2011 show that, compared with patients receiving no
more than 20 mg, the risk for serious or fatal overdose
increases 1.9- to 3.1-fold with doses of 50 to 100 mg and

increases dramatically with doses greater than 100 to 200
mg (78–80). Guidelines published in 2012 use thresholds
of 90 to 100 mg. In 2007, the state of Washington imple-
mented workers’ compensation guidelines recommending
evaluation by a pain management expert for patients re-
ceiving more than 120 mg/d as well as other risk mitiga-
tion strategies that are similar to or, in some areas, more
restrictive than those of the guidelines reviewed here. Al-
though pain control has not been described, the number
of patients receiving opioids and the doses prescribed
started decreasing in 2007 and fatal overdoses decreased in
2010 (4).

Given that overdoses occur even at lower doses, some
may wonder about the overall risks and benefits of using
opioids for chronic pain. According to previous systematic
reviews of randomized, controlled trials, oral opioids are
substantially more effective than placebo or nonsteroidal
agents, with 30% to 50% decreases in pain severity and
significant improvements in functional status (14, 81–83).
However, study quality has not been high, and the dura-
tion of follow-up has often been limited (14, 84). At least
one third of patients stop opioid use because of adverse
effects (46, 81, 82, 85). Abuse occurs in 0.43% to 3.27%
of patients and addiction affects 0.042%, but 11.5% en-
gage in aberrant drug-related behaviors or illicit use (14,
85, 86). This evidence has generally been incorporated into
the guidelines and is reflected in the supportive but cau-
tious approach that they take toward long-term opioid
therapy.

Our evaluation has several limitations. First, we relied
on publicly available information, so we were unable to
evaluate several guidelines (17, 40–43, 87) or the clarity of
the proprietary Work Loss Data Institute guideline. Al-
though AGREE scores can improve when developers pro-
vide supplemental information (88), the IOM recently
outlined guideline development standards stating, “The
processes by which a [clinical practice guideline] is devel-
oped and funded should be detailed explicitly and publicly
accessible” (32). Second, neither the IOM nor AGREE
stipulate how guidelines should select topics. To be useful,
guidelines should address the challenges that clinicians face
in practice, but developers may exclude clinically impor-
tant topics when available evidence does not meet mini-
mum standards.

In conclusion, rigorous clinical practice guidelines
could help providers to attenuate the increasing rates of
opioid misuse and overdose among patients with chronic
pain. Recent guidelines make similar recommendations
about strategies for reducing these risks despite variability
in development methods, suggesting a clinical consensus
for practices that could be adopted until more evidence
becomes available. They agree on using upper dosing
thresholds; cautions with certain medications; attention to
drug–drug and drug–disease interactions; and risk assess-
ment tools, treatment agreements, and urine drug testing.
Although such recommendations can guide practice now,
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future research should directly examine the effectiveness of
opioid risk mitigation strategies, including effects on pain
control and overdose rates.
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Appendix Figure. Summary of evidence search and selection.

Excluded (n = 1113)
Foreign language: 28
Not a guideline: 371
Last updated before 2007: 7
Not on pain management: 491
Not on opioid use: 24
Limited to a specific situation: 191
Under development: 1

Records identified through database searches (n = 1270)
National Guideline Clearinghouse: 375
Web sites of 12 specialty societies: 203*
MEDLINE: 303†
11 international guideline search engines: 378‡
State workers’ compensation Web sites: 3
Hand-search: 8

Duplicate or part of another record (n = 138)

Unique records eligible for screening (n = 1132)

Excluded (n = 6)
Development methods not available: 5
Derived entirely from another guideline: 1

Full-text guidelines considered for evaluation (n = 19)

Guidelines evaluated using AGREE II and AMSTAR (n = 13)§

AGREE II � Appraisal of Guidelines for Research and Evaluation II;
AMSTAR � A Measurement Tool to Assess Systematic Reviews.
* Includes the American Academy of Family Physicians, American Acad-
emy of Pain Medicine, American Academy of Physical Medicine and
Rehabilitation, American College of Occupational and Environmental
Medicine, American College of Physicians, American Geriatrics Society,
American Society of Addiction Medicine, American Society of Anesthe-
siologists, American Society of Interventional Pain Physicians, Associa-
tion of Military Surgeons of the United States, National Medical Asso-
ciation, and Society of Medical Consultants to the Armed Forces.
† The exact PubMed search terms were “analgesics, opioid”[MeSH],
“opioid”[tiab], “opioids”[tiab], “opioid analgesic”[tiab], “opioid analge-
sics”[tiab], “opiate”[tiab], “opiates”[tiab], “chronic pain”[MeSH],
“chronic pain”[tiab], “pain management”[MeSH], and “pain manage-
ment”[tiab] combined with “guideline”[Publication Type], “guideline*”
[tiab], “position statement*”[tiab], “practice parameter*”[tiab], “position
paper*”[tiab], and “consensus statement*”[tiab].
‡ Includes the Guidelines International Network; National Institute for
Health and Care Excellence; Canadian Medical Association Infobase:
Clinical Practice Guidelines; Clinical Practice Guidelines Portal of the
Australian Government; Scottish Intercollegiate Guidelines Network;
New Zealand Guidelines Group; Biblioteca de Guı́as de Práctica Clı́nica
del Sistema Nacional de Salud (Library of Clinical Practice Guidelines
from the Spanish National Health System); German Agency for Quality
in Medicine; German National Disease Management Guidelines Pro-
gramme: German Disease Management Guidelines; British Columbia
Ministry of Health; and Australian Government National Health and
Medical Research Council: Guidelines and Publications.
§ The American Geriatrics Society updated its guideline in 2009 and
stated that the 2002 guideline, which covers slightly different material,
was still up to date. When counting guidelines, we considered these to be
components of 1 document.

7 January 2014 Annals of Internal Medicine Volume 160 • Number 1 www.annals.org

Downloaded From: http://annals.org/ by a Welch Medical Library JHU User  on 03/19/2015



Appendix Table 1. Guidelines Meeting All Selection Criteria and Included in Quality Appraisal

Guideline Development Group Guideline Last
Reviewed

Systematic Review Updated Reference

ACOEM Guidelines for Chronic Use of Opioids ACOEM 2011 References to primary literature
dated 2007 or earlier*

55

Pharmacological Management of Persistent Pain
in Older Persons

AGS Panel on Pharmacological
Management of Persistent Pain
in Older Persons

2009 References to primary literature
dated 2008 or earlier

52

The Management of Persistent Pain in Older
Persons

AGS Panel on Persistent Pain in
Older Persons

2009 – 51

Clinical Guidelines for the Use of Chronic Opioid
Therapy in Chronic Noncancer Pain

APS-AAPM 2009 October 2008 13, 57, 58

Practice Guidelines for Chronic Pain Management:
An Updated Report by the American Society of
Anesthesiologists Task Force on Chronic Pain
Management and the American Society of
Regional Anesthesia and Pain Medicine

ASA 2010 2009 53

American Society of Interventional Pain Physicians
(ASIPP) Guidelines for Responsible Opioid
Prescribing in Chronic Non-Cancer Pain

ASIPP 2012 References to primary literature
dated 2012 or earlier

49, 59

Canadian Guideline for Safe and Effective Use of
Opioids for Chronic Non-Cancer Pain

NOUGG 2010 July 2009 46, 60–62

Chronic Pain Disorder Medical Treatment
Guidelines

Colorado DWC 2011 November 2011 19

Establishing “Best Practices” for Opioid Rotation:
Conclusions of an Expert Panel

Department of Pain Medicine and
Palliative Care, Beth Israel
Medical Center and
Department of Anesthesiology,
Pain Research Center,
University of Utah School of
Medicine

2009 References to primary literature
dated 2007 or earlier

54

Assessment and Management of Chronic Pain ICSI 2011 August 2011 47
Managing Chronic Non-Terminal Pain in Adults,

Including Prescribing Controlled Substances
UMHS 2012 January 2010 44

Utah Clinical Guidelines on Prescribing Opioids for
Treatment of Pain

UDOH 2009 References to primary literature
dated 2007 or earlier

48, 50

Clinical Practice Guideline for Management of
Opioid Therapy for Chronic Pain

VA/DoD 2010 March 2009 45

Pain (Chronic)† WLDI 2011 Not reported (no references) 56

AAPM � American Academy of Pain Medicine; ACOEM � American College of Occupational and Environmental Medicine; AGS � American Geriatrics Society; APS �
American Pain Society; ASA � American Society of Anesthesiologists; ASIPP � American Society of Interventional Pain Physicians; DoD � Department of Defense;
DWC � Division of Workers’ Compensation; ICSI � Institute for Clinical Systems Improvement; NOUGG � National Opioid Use Guideline Group; UDOH � Utah
Department of Health; UMHS � University of Michigan Health System; VA � Veterans Affairs; WLDI � Work Loss Data Institute.
* Excludes such sources as references to other guidelines, narrative and systematic reviews, government reports, and book chapters because these are often identified through
means other than systematic reviews of the literature.
† From The Official Disability Guidelines product line (including ODG Treatment in Workers Comp), which is updated annually.

www.annals.org 7 January 2014 Annals of Internal Medicine Volume 160 • Number 1

Downloaded From: http://annals.org/ by a Welch Medical Library JHU User  on 03/19/2015



A
pp

en
di

x
T

ab
le

2.
R

es
ul

ts
of

A
G

R
EE

II
Ev

al
ua

ti
on

V
ar

ia
bl

e
G

ui
de

lin
e

D
ev

el
op

m
en

t
G

ro
up

(R
ef

er
en

ce
)

M
ea

n
(R

an
ge

),
%

A
C

O
EM

(5
5)

A
G

S
(5

1,
52

)
A

PS
-A

A
PM

(1
3,

57
,

58
)

A
SA

(5
3)

A
SI

PP
(4

9,
59

)
N

O
U

G
G

(4
6,

60
–6

2)
C

ol
or

ad
o

D
W

C
(1

9)
Fi

ne
et

al
(5

4)
IC

SI
(4

7)
U

M
H

S
(4

4)
U

D
O

H
(4

8,
50

)
V

A
/D

oD
(4

5)
W

LD
I

(5
6)

A
G

R
EE

II
do

m
ai

n
sc

or
e,

%
Sc

op
e

an
d

pu
rp

os
e

(t
he

ov
er

al
la

im
of

th
e

gu
id

el
in

e,
th

e
sp

ec
ifi

c
he

al
th

qu
es

tio
ns

,
an

d
th

e
ta

rg
et

po
pu

la
tio

n)

78
68

89
72

85
76

53
39

86
51

49
88

69
69

(3
9–

89
)

St
ak

eh
ol

de
r

in
vo

lv
em

en
t

(t
he

ex
te

nt
to

w
hi

ch
th

e
gu

id
el

in
e

w
as

de
ve

lo
pe

d
by

th
e

ap
pr

op
ria

te
st

ak
eh

ol
de

rs
an

d
re

pr
es

en
ts

th
e

vi
ew

s
of

its
in

te
nd

ed
us

er
s)

55
39

73
43

53
77

41
23

69
39

50
58

59
52

(2
3–

77
)

R
ig

or
of

de
ve

lo
pm

en
t

(t
he

pr
oc

es
s

us
ed

to
ga

th
er

an
d

sy
nt

he
si

ze
th

e
ev

id
en

ce
an

d
th

e
m

et
ho

ds
us

ed
to

fo
rm

ul
at

e
an

d
up

da
te

th
e

re
co

m
m

en
da

tio
ns

)

60
44

84
33

56
74

27
24

56
20

43
55

49
48

(2
0–

84
)

C
la

rit
y

of
pr

es
en

ta
tio

n
(t

he
la

ng
ua

ge
,

st
ru

ct
ur

e,
an

d
fo

rm
at

of
th

e
gu

id
el

in
e)

67
68

84
54

79
93

37
71

80
64

74
78

–*
71

(3
7–

93
)

A
pp

lic
ab

ili
ty

(t
he

lik
el

y
ba

rr
ie

rs
to

an
d

fa
ci

lit
at

or
s

of
im

pl
em

en
ta

tio
n,

st
ra

te
gi

es
to

im
pr

ov
e

up
ta

ke
,

an
d

re
so

ur
ce

im
pl

ic
at

io
ns

of
ap

pl
yi

ng
th

e
gu

id
el

in
e)

55
30

41
21

40
56

13
28

41
46

42
42

31
37

(1
3–

56
)

Ed
ito

ria
li

nd
ep

en
de

nc
e

(t
he

in
flu

en
ce

of
th

e
fu

nd
in

g
bo

dy
on

de
ve

lo
pm

en
t

an
d

di
sc

lo
su

re
of

co
nf

lic
ts

of
in

te
re

st
)

75
63

88
2

69
56

0
23

52
37

48
8

50
44

(0
–8

8)

M
ea

n
do

m
ai

n
sc

or
e

63
49

76
38

61
73

29
33

62
39

49
57

51
52

(2
8–

76
)

O
ve

ra
ll

ou
tc

om
e

of
gu

id
el

in
e

de
ve

lo
pm

en
t

M
ea

n
ov

er
al

lq
ua

lit
y

sc
or

e
4.

75
4.

00
6.

20
3.

00
4.

67
6.

00
3.

00
3.

40
4.

50
3.

60
3.

60
4.

75
3.

50
4.

23
(3

.0
0–

6.
20

)
V

ot
es

to
re

co
m

m
en

d
us

e
Y

es
,

n
(%

)
2

(5
0)

1
(2

0)
5

(1
00

)
0

1
(1

7)
3

(7
5)

0
1

(2
0)

2
(4

0)
0

0
1

(2
5)

–*
–

Y
es

,
w

ith
m

od
ifi

ca
tio

ns
,

n
(%

)
0

4
(8

0)
0

0
4

(6
7)

1
(2

5)
2

(4
0)

1
(2

0)
2

(4
0)

1
(2

0)
3

(6
0)

3
(7

5)
–*

–
N

o,
n

(%
)

2
(5

0)
0

0
4

(1
00

)
1

(1
7)

0
3

(6
0)

3
(6

0)
1

(2
0)

4
(8

0)
2

(4
0)

0
–*

–
To

ta
lv

ot
es

,
n

4
5

5
4

6
4

5
5

5
5

5
4

–*
–

A
A

PM
�

A
m

er
ic

an
A

ca
de

m
y

of
Pa

in
M

ed
ic

in
e;

A
C

O
E

M
�

A
m

er
ic

an
C

ol
le

ge
of

O
cc

up
at

io
na

la
nd

E
nv

ir
on

m
en

ta
lM

ed
ic

in
e;

A
G

R
E

E
II

�
A

pp
ra

is
al

of
G

ui
de

lin
es

fo
r

R
es

ea
rc

h
an

d
E

va
lu

at
io

n
II

;A
G

S
�

A
m

er
ic

an
G

er
ia

tr
ic

s
So

ci
et

y;
A

PS
�

A
m

er
ic

an
Pa

in
So

ci
et

y;
A

SA
�

A
m

er
ic

an
So

ci
et

y
of

A
ne

st
he

si
ol

og
is

ts
;A

SI
PP

�
A

m
er

ic
an

So
ci

et
y

of
In

te
rv

en
ti

on
al

Pa
in

Ph
ys

ic
ia

ns
;D

oD
�

D
ep

ar
tm

en
t

of
D

ef
en

se
;D

W
C

�
D

iv
is

io
n

of
W

or
ke

rs
’C

om
pe

ns
at

io
n;

IC
SI

�
In

st
it

ut
e

fo
r

C
lin

ic
al

Sy
st

em
s

Im
pr

ov
em

en
t;

N
O

U
G

G
�

N
at

io
na

l
O

pi
oi

d
U

se
G

ui
de

lin
e

G
ro

up
;

U
D

O
H

�
U

ta
h

D
ep

ar
tm

en
t

of
H

ea
lth

;
U

M
H

S
�

U
ni

ve
rs

it
y

of
M

ic
hi

ga
n

H
ea

lth
Sy

st
em

;
V

A
�

V
et

er
an

s
A

ff
ai

rs
;

W
LD

I
�

W
or

k
Lo

ss
D

at
a

In
st

it
ut

e.
*

T
he

gu
id

el
in

e
is

pr
op

ri
et

ar
y

an
d

te
xt

w
as

un
av

ai
la

bl
e,

so
ra

te
rs

co
ul

d
no

t
as

se
ss

cl
ar

it
y

of
pr

es
en

ta
ti

on
or

de
ci

de
w

he
th

er
to

re
co

m
m

en
d

us
e.

D
om

ai
n

ra
ti

ng
s

w
er

e
ba

se
d

on
in

fo
rm

at
io

n
th

e
de

ve
lo

pe
r

ha
s

m
ad

e
pu

bl
ic

ab
ou

t
de

ve
lo

pm
en

t
m

et
ho

ds
an

d
in

fo
rm

at
io

n
re

la
te

d
to

th
e

ot
he

r
do

m
ai

ns
.

7 January 2014 Annals of Internal Medicine Volume 160 • Number 1 www.annals.org

Downloaded From: http://annals.org/ by a Welch Medical Library JHU User  on 03/19/2015



A
pp

en
di

x
T

ab
le

3.
R

es
ul

ts
of

A
M

ST
A

R
Ev

al
ua

ti
on

Q
ue

st
io

n
G

ui
de

lin
e

D
ev

el
op

m
en

t
G

ro
up

(R
ef

er
en

ce
)

A
C

O
EM

(5
5)

A
G

S
(5

1,
52

)
A

PS
-A

A
PM

(1
3,

57
,

58
)

A
SA

(5
3)

A
SI

PP
(4

9,
59

)
N

O
U

G
G

(4
6,

60
–6

2)
C

ol
or

ad
o

D
W

C
(1

9)

Fi
ne

et
al

(5
4)

IC
SI

(4
7)

U
M

H
S

(4
4)

U
D

O
H

(4
8,

50
)

V
A

/D
oD

(4
5)

W
LD

I
(5

6)

W
as

an
“a

pr
io

ri”
de

si
gn

pr
ov

id
ed

?
F

F
O

F
F

E
P

F
F

G
F

G
G

W
as

th
er

e
du

pl
ic

at
e

st
ud

y
se

le
ct

io
n

an
d

da
ta

ex
tr

ac
tio

n?
F

P
O

P
P

G
P

P
P

P
P

P
P

W
as

a
co

m
pr

eh
en

si
ve

lit
er

at
ur

e
se

ar
ch

pe
rf

or
m

ed
?

G
P

E
P

F
O

F
P

F
F

G
G

G
W

as
th

e
st

at
us

of
pu

bl
ic

at
io

n
(e

.g
.,

gr
ay

lit
er

at
ur

e)
us

ed
as

an
in

cl
us

io
n

cr
ite

rio
n?

G
F

G
F

F
G

P
P

F
G

F
G

G

W
as

a
lis

t
of

st
ud

ie
s

(in
cl

ud
ed

an
d

ex
cl

ud
ed

)
pr

ov
id

ed
?

P
P

E
F

F
G

F
P

P
P

F
F

P

W
er

e
th

e
ch

ar
ac

te
ris

tic
s

of
th

e
in

cl
ud

ed
st

ud
ie

s
pr

ov
id

ed
?

P
P

O
P

P
G

F
P

P
P

P
P

P

W
as

th
e

sc
ie

nt
ifi

c
qu

al
ity

of
th

e
in

cl
ud

ed
st

ud
ie

s
as

se
ss

ed
an

d
do

cu
m

en
te

d?
F

F
E

P
P

G
G

P
F

P
F

G
G

W
as

th
e

sc
ie

nt
ifi

c
qu

al
ity

of
th

e
in

cl
ud

ed
st

ud
ie

s
us

ed
ap

pr
op

ria
te

ly
in

fo
rm

ul
at

in
g

co
nc

lu
si

on
s?

G
G

O
F

G
G

F
P

F
P

P
E

F

W
er

e
th

e
m

et
ho

ds
us

ed
to

co
m

bi
ne

th
e

fin
di

ng
s

of
st

ud
ie

s
ap

pr
op

ria
te

?
F

F
E

F
F

E
P

P
P

P
P

G
F

W
as

th
e

lik
el

ih
oo

d
of

pu
bl

ic
at

io
n

bi
as

as
se

ss
ed

?
P

P
P

F
P

G
P

P
P

P
P

P
P

W
as

th
e

co
nf

lic
t

of
in

te
re

st
st

at
ed

?
F

F
O

P
F

F
F

F
P

F
F

F
P

O
ve

ra
ll

ra
tin

g
F

P–
F

E–
O

P–
F

F
G

–E
P–

F
P

P–
F

P–
F

F
G

F–
G

A
A

PM
�

A
m

er
ic

an
A

ca
de

m
y

of
Pa

in
M

ed
ic

in
e;

A
C

O
E

M
�

A
m

er
ic

an
C

ol
le

ge
of

O
cc

up
at

io
na

la
nd

E
nv

ir
on

m
en

ta
lM

ed
ic

in
e;

A
G

S
�

A
m

er
ic

an
G

er
ia

tr
ic

s
So

ci
et

y;
A

M
ST

A
R

�
A

M
ea

su
re

m
en

tT
oo

lt
o

A
ss

es
s

Sy
st

em
at

ic
R

ev
ie

w
s;

A
PS

�
A

m
er

ic
an

Pa
in

So
ci

et
y;

A
SA

�
A

m
er

ic
an

So
ci

et
y

of
A

ne
st

he
si

ol
og

is
ts

;A
SI

PP
�

A
m

er
ic

an
So

ci
et

y
of

In
te

rv
en

ti
on

al
Pa

in
Ph

ys
ic

ia
ns

;D
oD

�
D

ep
ar

tm
en

t
of

D
ef

en
se

;D
W

C
�

D
iv

is
io

n
of

W
or

ke
rs

’C
om

pe
ns

at
io

n;
E

�
ex

ce
lle

nt
;F

�
fa

ir
;G

�
go

od
;I

C
SI

�
In

st
it

ut
e

fo
r

C
lin

ic
al

Sy
st

em
s

Im
pr

ov
em

en
t;

N
O

U
G

G
�

N
at

io
na

lO
pi

oi
d

U
se

G
ui

de
lin

e
G

ro
up

;O
�

ou
ts

ta
nd

in
g;

P
�

po
or

;U
D

O
H

�
U

ta
h

D
ep

ar
tm

en
t

of
H

ea
lth

;U
M

H
S

�
U

ni
ve

rs
it

y
of

M
ic

hi
ga

n
H

ea
lth

Sy
st

em
;

V
A

�
V

et
er

an
s

A
ff

ai
rs

;
W

LD
I

�
W

or
k

Lo
ss

D
at

a
In

st
it

ut
e.

www.annals.org 7 January 2014 Annals of Internal Medicine Volume 160 • Number 1

Downloaded From: http://annals.org/ by a Welch Medical Library JHU User  on 03/19/2015


	Alexander Senate testimony v14 FINAL
	Alexander Annual Reviews Public Health
	Annual Reviews Online
	Search Annual Reviews
	Annual Review of Public HealthOnline
	Most Downloaded Public HealthReviews 
	Most Cited Public HealthReviews 
	Annual Review of Public HealthErrata 
	View Current Editorial Committee

	All Articles in the Annual Review of Public Health, Vol. 36
	Symposium: Strategies to Prevent Gun Violence
	Commentary: Evidence to Guide Gun Violence Prevention in America
	The Epidemiology of Firearm Violence in the Twenty-First CenturyUnited States
	Effects of Policies Designed to Keep Firearms from High-RiskIndividuals
	Cure Violence: A Public Health Model to Reduce Gun Violence
	Focused Deterrence and the Prevention of Violent Gun Injuries:Practice, Theoretical Principles, and Scientific Evidence

	Epidemiology and Biostatistics
	Has Epidemiology Become Infatuated With Methods? A HistoricalPerspective on the Place of Methods During the Classical(1945–1965) Phase of Epidemiology
	Statistical Foundations for Model-Based Adjustments
	The Elusiveness of Population-Wide High Blood Pressure Control 
	The Epidemiology of Firearm Violence in the Twenty-First CenturyUnited States
	Focused Deterrence and the Prevention of Violent Gun Injuries:Practice, Theoretical Principles, and Scientific Evidence
	Unintentional Home Injuries Across the Life Span:Problems and Solutions
	Sleep as a Potential Fundamental Contributor to Disparities inCardiovascular Health
	Translating Evidence into Population Health Improvement:Strategies and Barriers

	Environmental and Occupational Health
	Fitness of the USWorkforce
	Food System Policy, Public Health, and Human Rights in theUnited States
	Regulating Chemicals: Law, Science, and the Unbearable Burdensof Regulation
	The Haves, the Have-Nots, and the Health of Everyone: TheRelationship Between Social Inequality and Environmental Quality
	The Impact of Toxins on the Developing Brain
	Unintentional Home Injuries Across the Life Span:Problems and Solutions

	Public Health Practice
	Cross-Sector Partnerships and Public Health: Challenges andOpportunities for Addressing Obesity and NoncommunicableDiseases Through Engagement with the Private Sector
	Deciphering the Imperative: Translating Public Health QualityImprovement into Organizational Performance Management Gains
	Identifying the Effects of Environmental and Policy ChangeInterventions on Healthy Eating
	Lessons from Complex Interventions to Improve Health
	Trade Policy and Public Health
	Uses of Electronic Health Records for Public Health Surveillance toAdvance Public Health
	What Is Health Resilience and How Can We Build It?
	Effects of Policies Designed to Keep Firearms from High-RiskIndividuals
	Cure Violence: A Public Health Model to Reduce Gun Violence
	Focused Deterrence and the Prevention of Violent Gun Injuries:Practice, Theoretical Principles, and Scientific Evidence
	Regulating Chemicals: Law, Science, and the Unbearable Burdensof Regulation
	The Response of the US Centers for Disease Control and Preventionto the Obesity Epidemic

	Social Environment and Behavior
	Immigration as a Social Determinant of Health
	Mobile Text Messaging for Health: A Systematic Review of Reviews
	Sleep as a Potential Fundamental Contributor to Disparities inCardiovascular Health
	Stress and Type 2 Diabetes: A Review of How Stress Contributes tothe Development of Type 2 Diabetes
	Translating Evidence into Population Health Improvement: Strategies and Barriers
	Using New Technologies to Improve the Prevention and Managementof Chronic Conditions in Populations
	Commentary: Evidence to Guide Gun Violence Prevention in America
	The Haves, the Have-Nots, and the Health of Everyone: TheRelationship Between Social Inequality and Environmental Quality
	Cross-Sector Partnerships and Public Health: Challenges and Opportunities for Addressing Obesity and NoncommunicableDiseases Through Engagement with the Private Sector
	Lessons from Complex Interventions to Improve Health
	What Is Health Resilience and How Can We Build It?

	Health Services
	Assessing and Changing Organizational Social Contexts for EffectiveMental Health Services
	Policy Dilemmas in Latino Health Care and Implementation of theAffordable Care Act
	Tax-Exempt Hospitals and Community Benefit: New Directions inPolicy and Practice
	The Prescription Opioid and Heroin Crisis: A Public Health Approachto an Epidemic of Addiction
	The Response of the US Centers for Disease Control and Preventionto the Obesity Epidemic
	Mobile Text Messaging for Health: A Systematic Review of Reviews
	Using New Technologies to Improve the Prevention and Managementof Chronic Conditions in Populations



	Chou Annals Internal Medicine

	ar: 
	logo: 



