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Risk Attenuation and Amplification in the U.S. Opioid Crisis

Robin Cantor,∗ Heather Bates, and Claire MacKoul

The evolution of risk identification and ultimately the public and private responses that have
become known collectively as the “opioid crisis” is an important case study in risk man-
agement due to the reach and magnitude of its impacts. This article examines a number of
“signals” related to opioid risks using the social amplification of risk framework (SARF) to
investigate a limited set of public-sector activities and policy responses. We evaluate whether
the SARF presents an effective lens to examine the serious shortcomings of risk management
of opioid use, which has a history of risk attenuation and, more recently, evidence of risk am-
plification. Our goal in this article is limited to addressing “goodness of fit” of the SARF as
a descriptive tool. We consider whether the SARF effectively reveals important gaps in pub-
lic risk management responses for the opioid example and other similarly situated societal
risk problems. Applying SARF supports that its suggested relationship between risk signals
and inappropriate attenuated public response does generate useful insights into regulatory
efficacy for examples of public risk management. Similar such conclusions about inappropri-
ate public responses stemming from the amplification factors are less supported because, in
this case, the risk is, and continues to be, large. Overall, we find that the SARF’s particular
focus on the signaling function of risk information performs best as an organizational aid to
study historical information rather than as a predictive tool for determining inappropriate
risk management responses.
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1. INTRODUCTION

The evolution of risk identification and ulti-
mately the public and private responses that have
become known collectively as the “opioid crisis” is
an important case study in risk management due to
the reach and magnitude of its impacts. Understand-
ing the full scope of the opioid crisis and the many
factors that have contributed to its consequences is
beyond the scope of any one paper. This article pur-
sues a more modest goal of examining a number of
“signals” related to opioid risks using the social am-
plification of risk framework (SARF) to address a
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limited set of public-sector activities and policy re-
sponses. The SARF is a comprehensive conceptual
framework based on social science and communica-
tion foundations to at least organize, if not under-
stand, the various dynamic social processes underly-
ing risk perception and response. The SARF uses a
metaphor from communications that focuses on sig-
nals, receiving stations, rippling effects, and impacts
to understand the social fate of risk signals (Kasper-
son et al., 1988).

Kasperson (2021) summarizes that “[i]n partic-
ular, those processes by which certain hazards and
events that experts assess as relatively low in risk can
become a particular focus of concern and sociopo-
litical activity within a society (risk amplification),
whereas other hazards that experts judge to be more
serious receive comparatively less attention from so-
ciety (risk attenuation).” The SARF has been applied
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to risk attenuation and amplification across various
risk management problems (Kasperson & Kasper-
son, 1996). The opioid crisis, however, is an exam-
ple of evolving risk communication and response in
which important risk signals were first attenuated
and, later, the same or additional risk signals ar-
guably have been amplified within public institutions.
Our goal is to highlight risk signals and risk events
that resulted in more or less attenuation and ampli-
fication with important consequences for delays and
accelerations in the evolving public response to this
crisis and similar widespread public health epidemics.

The article reviews particular SARF factors such
as attributes of the hazard, risk management orga-
nization, and risk signals that are relevant to the at-
tenuation and amplification of the seriousness, man-
ageability, and consequences of opioid risks. As a
risk management problem, the opioid crisis also ex-
hibits large secondary and tertiary consequences that
spread beyond the initial impact (e.g., addiction) to
affect other institutions (e.g., response through lit-
igation). We evaluate whether the SARF and cer-
tain theoretical enhancements added by practitioners
since the original 1988 publication present an effec-
tive lens to explain the serious shortcomings of risk
management of opioid use. We also consider whether
the SARF incrementally advances our understanding
for the opioid example and other similarly situated
societal risk problems such as use of vaping products
and exposures to toxic chemicals.

The next section provides background on the
opioid crisis in the United States and an overview
of the regulation and operations of pharmaceutical
markets. Sections 3 and 4 contain analysis of certain
risk response examples from the pre- and post-2010
phases of the opioid crisis and the SARF conditions
consistent with risk attenuation and amplification, re-
spectively. Section 5 contains our conclusions about
how well the SARF explains and predicts attenuation
and amplification of the opioid risks considered.

2. CHARACTERIZATION OF RISKS AND
THE OPIOID CRISIS

2.1. Background on the Opioid Crisis in the United
States

Information about the opioid crisis in the United
States demonstrates that it is first and foremost an
example of a risk management problem that is lo-
cal and national, involving private industry and pub-

lic agency oversight, and large by any measure of
mortality, morbidity, and cost. Public risk manage-
ment of modern-day opioids begins with the 1970
Controlled Substances Act (CSA) which formalized
a scheduling system to sort drugs into five categories
according to their therapeutic value and abuse po-
tential (DEA, 2020a). The Food and Drug Admin-
istration (FDA), then-current government enforce-
ment organizations, and later the Drug Enforcement
Administration (DEA) were responsible for adher-
ence to this system. Heroin was, and is, included with
other outlawed drugs under Schedule I. Prescription
opioids are legal products that can be prescribed by
healthcare practitioners to treat pain. Several opi-
oid molecules are currently sold as prescription opi-
oids, some of the most common molecules being oxy-
codone, hydrocodone, fentanyl, and morphine. Most
prescription opioids were classified as Schedule II
drugs, but hydrocodone combination products were
listed as Schedule III until they were rescheduled
to Schedule II in October 2014 (DEA, 2014). The
CSA strengthened the closed system of distribution
for opioid products by requiring scheduled drugs to
be controlled only by lawful registrants until deliv-
ered to the intended medical users (DEA, 2006).

In the late 1980s and early 1990s, medical and
healthcare professionals began calling for change sur-
rounding the treatment of pain (Dayer et al., 2019).1

State medical board laws governing opioid prescrip-
tions were liberalized in the late 1990s for the treat-
ment of noncancer pain, and new pain management
standards were implemented by the nonprofit gov-
erning body, the Joint Commission on Accreditation
of Healthcare Organizations, in 2000 (Manchikanti,
Fellows, Ailinani, & Pampati, 2010). Baker (2017) ex-
plains that reported opioid prescriptions followed a
clear annual upward trend and increased from 76 mil-
lion in 1991 to 219 million in 2011, considered to be
the “turning point” of the crisis.

Other relevant signals of a growing crisis were
also readily available to risk managers. For exam-
ple, comparisons of oxycodone consumption in the
United States and globally indicates that by 2012,
the U.S. per capita level was approximately 20 times
that of the global level with an expanding divergence
between the two measures after 1995 (ECC, 2018).

1In the current litigation, plaintiffs assert, among other claims, that
the change in pain treatment practices was manipulated by man-
ufacturers’ marketing related to opioid products, most notably
Purdue’s Oxycontin. As this subject is now under vigorous pub-
lic analysis, we leave it for others to examine the merits of these
allegations.
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Fig 1. Rates of opioid sales, opioid-
related unintentional overdose deaths,
and opioid addiction treatment ad-
missions, 1999–2010 (adapted from
Kolodny et al., 2015, p. 560).

Lyapustina and Alexander (2015), citing statistics on
narcotic drugs from the International Narcotics Con-
trol Board, report that the United States is by far the
largest consumer of prescription opioids. In 2009, the
U.S. share of global prescriptions was 99% for hy-
drocodone, 60% for hydromorphone, and 81% for
oxycodone.

Risks from illicit opioids also became increas-
ingly apparent after 2010. The U.S. Centers for Dis-
ease Control and Prevention (CDC) describes this
history as reflecting three waves in opioid overdose
deaths (CDC, 2020a). The first wave from 1999 is
driven by commonly prescribed opioid pharmaceu-
ticals. The second wave begins in 2010 and reflects a
rise in heroin overdose deaths. The third and steep-
est wave begins in 2013 and reflects a rise in overdose
deaths caused by other synthetic opioids including il-
licit fentanyl.

From 2000 forward, the United States experi-
enced increasing consequences related to prescrip-
tion and illicit opioid use. “Over 700,000 people died
in the United States from drug overdoses between
1999 and 2017, with 70,237 deaths in 2017 alone.
Of these 70,237 deaths, 67.8% involved an opioid”
(CDC, 2019, p. 7). Fig. 1 shows that from 1999 to
2010, there were, what should have been received
as alarming, increases in such critical risk signals as
opioid sales volume, abuse, and deaths, among many
other consequences that have been identified (Brill &
Ganz, 2018). Degenhardt et al. (2019) present com-
parative data showing that U.S. consumption of opi-
oids substantially exceeded that of other developed
countries by a wide margin. Regulation of opioids

clearly failed in the United States even with substan-
tial public risk management and oversight.

2.2. Pharmaceutical Markets and Risk Stations

Opioid prescriptions and related activities in
the United States operate in a complex social sys-
tem with experienced, well-funded, and well-trained
participants as summarized by Fig. 2. On the sup-
ply side, pharmaceutical manufacturers produce ap-
proved prescription drugs and generally sell the
product to wholesalers (also known as a distribu-
tor). Then, wholesalers distribute and sell the prod-
uct downstream to pharmacies. Pharmacies dispense
the product to patients, who receive prescriptions
from healthcare practitioners. Pharmacies also inter-
act with the pharmacy benefit managers (PBM) of
patients’ insurance plans (MedPac, 2016; Sood, Shih,
Van Nuys, & Goldman, 2017).

There are many public-sector regulatory and
oversight organizations (or “stations” in the SARF)
relevant to the risk management of opioid risks.
These public agencies have broad authority to track,
monitor, and analyze private information to iden-
tify drivers with potentially risk-increasing effects or
to monitor the signals of abuse and impact directly.
Overlaying the transactions of the many participants
in opioid markets are regulation and enforcement
by DEA, FDA, and state pharmacy and licensing
boards, as well as administration of benefits by the
Centers for Medicare & Medicaid Services (CMS)
(CMS, 2020, FDA, 2020). The CDC and other public
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Fig 2. Pharmaceutical system.

health organizations also are responsible for track-
ing and understanding risks of addiction and injury
(CDC, 2020b). Regarding abuse, opioids are regu-
lated products subject to regular and continuous re-
view by DEA, among other state oversight organiza-
tions, such as prescription drug monitoring programs
(PDMPs) (DEA, 2020b; DEA ARCOS, 2020). Im-
portantly, the volume of opioids is tracked by DEA,
and DEA sets production quotas for Schedule I and
II product manufacturers each year (DEA, 2020c,
2020d).

Despite the breadth and depth of public-sector
stations within this highly sophisticated and regu-
lated system, an opioid crisis emerged. Risk signals
were apparently attenuated to the point that the
intended operation of the system led to a national
crisis of significant and widespread unintended
consequences. The substantial impacts indicate
preliminarily that the risk assessment and communi-
cation related to licit and illicit opioids in the United
States demonstrated serious attenuation of public
health signals and mitigation responses at least up to
2010, when public response became more focused.
As such, the period of the opioid crisis up to 2010
presents an ideal candidate to be investigated using
the SARF for risk attenuation.

3. RISK ATTENUATION

A large and growing body of studies, such as
ECC (2018), supports that numerous “signals” re-
lated to the opioid crisis failed to stimulate the social
mobilization that the problem required. The SARF

factors, associated with inappropriate risk attenua-
tion, emphasize features of the risk signal and char-
acteristics of the social stations. Practitioners iden-
tify five types of hazards particularly susceptible to
attenuation (Kasperson & Kasperson, 1991; Kasper-
son, Kasperson, Pidgeon, & Slovic, 2003):

(1) Global elusive hazards that display diffuse, la-
tent, or inarticulate consequences;

(2) Ideological hazards that invoke values and as-
sumptions that minimize consequences, ele-
vate associated benefits, or idealize certain be-
liefs;

(3) Marginal hazards that affect people who oc-
cupy the margins of human populations, cul-
tures, societies, and economies;

(4) Amplification-driven hazards that have effects
inconsistent with conventional risk assessment
methods but are easily magnified by other sta-
tions, causing the risk controversies to be dis-
missed or discounted by risk assessors until the
consequences are visible to society generally;
and

(5) Value-threatening hazards that alter human in-
stitutions, lifestyles, and basic values and over-
whelm society’s ability to adjust and respond
effectively.

Renn (2011) applied the SARF to investigate
the attenuation of climate change risks. He added
two theoretical concepts to increase the power of
the SARF: functional resonance and common pool
resources. Renn used these theoretical concepts to
complement the SARF and improve its ability to
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help understand the mechanisms of amplification
and attenuation. Functional resonance addresses the
relationship between four systems of society (or-
der, meaning, production and distribution, and so-
cial relationship) and the corresponding resonance
medium (power, values and beliefs, money, and
solidarity).

In our investigation, we examine whether cer-
tain risk signals failed to resonate with the social sta-
tion and were therefore attenuated. Common pool
resource refers to the resource problem where no or
limited access restrictions for the individual user lead
the user to overconsume. Here, the “tragedy of the
commons” problem potentially manifested as risk at-
tenuation of a common public bad. With vague de-
lineation of the agencies’ respective ownership of the
public health consequences of opioid use, each pub-
lic agency appears to have discounted the increasing
public health signals as “somebody else’s problem”
or beyond their administrative scope.

We investigate the effectiveness of the SARF
with the above considerations of resonance and
accountability to explain risk attenuation that likely
affected public and private responses by way of
several selected examples. Ultimately, we want to
understand in what ways the attenuation of risk sig-
nals delayed putting the opioid crisis at the forefront
of the public agenda and muted the societal response
to address the related consequences.

3.1. Risk Signals that should have Heightened
Control Responses

In the regulation of opioids, DEA, FDA, CDC,
state agencies, state medical boards, and profes-
sional organizations, such as the American Pain So-
ciety (APS), not only receive risk signals but also
are primary in the interpretation and communica-
tion of signals to industry, healthcare providers, pay-
ors, and patients. We use the SARF to examine
selected examples in which public station attenua-
tion likely affected prescription volumes and subse-
quently, changes in abuse or diversion risks.

3.1.1. The Elusive Regulation Hazard

3.1.1.1. Hydrocodone. An example in which
the risk signal appears to have been attenuated by
regulation is the case of hydrocodone (one of the
most highly diverted prescription opioids). The CSA
classified hydrocodone, along with most narcotics
and opiates, as a Schedule II drug “unless specifically

excepted or unless listed in another schedule” (Pub-
lic Law 91–513, 1970). However, the act included
an exception that classified some combinations of
narcotics with nonnarcotics (e.g., hydrocodone-
acetaminophen) as Schedule III. This regulatory
exception, based on lower risk of abuse rationale
(DEA, 2014), was subsequently followed by a mar-
ket emphasis on combination hydrocodone products
and a greater potential for increasing volumes. As
Schedule III drugs, the combination products pro-
vided refills for patients without the need to obtain
additional prescriptions and were less susceptible to
state regulatory oversight through PDMPs (Brandeis
University, 2018).

Despite requests to increase control hy-
drocodone combination products as far back as
1999, it was not until October 2014 that DEA
rescheduled them as Schedule II after receiving a
reversal in the Health and Human Services (HHS)
scheduling recommendations. In its analysis, DEA
acknowledged multiple risk signals showing that
hydrocodone combination products have a high inci-
dence of abuse and are often diverted from approved
sales channels (DEA, 2014). DEA’s report notes that
the addition of a nonnarcotic analgesic may have the
intended abuse deterrent properties for a regular
user but likely would not deter someone who was
already an abuser. Following the reclassification, the
2015 volume of hydrocodone prescribed fell approx-
imately 20% (Steckler, Mosher, Desloover-Koch, &
Lund, 2019; Varisco, Ogunsanya, Barner, & Fleming,
2017).

Applying the SARF, there is support that the
classification of hydrocodone combination products
and their related risks fell into the category of an
ideological hazard, since the regulatory exception
was premised on lower risks of abuse based on rec-
ommendations from HHS. The DEA report notes
that the perception of lower risks of abuse originally
supported by HHS was based on the physical con-
dition that combination products required less hy-
drocodone to achieve the desired effects. In its 2014
analysis, DEA noted that there were no scientific
studies to support that perception and that it failed to
account for the easier access afforded by the Sched-
ule III classification. The market response to com-
bination products and, relatedly, hidden abuse risks
may have failed to resonate adequately with DEA
and HHS, since the original classification of the com-
bination products was recognized explicitly by the
control framework and designed to encourage access
to a relatively safer alternative.
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3.1.1.2. Abuse Deterrent Formulations (ADFs)
and the Gateway Theory. Other attenuated risks
of substance abuse are evident in the opioid crisis.
Based on a review of the regulatory history of Oxy-
Contin, NAS (2017) investigated the ADF requested
by the FDA to produce a product initially thought
to have a lower risk of misuse because it could not
be crushed, snorted, or injected by an abuser. NAS
(2017) cites studies that indicated high percentages
of OxyContin misusers reacted to the reformulation
by using other drugs, including heroin. This has be-
come known as the gateway theory. Alpert, Powell,
and Pacula (2018) find a strong association between
the decrease in OxyContin misuse and heroin mortal-
ity. Based on their findings, they suggested that 80%
of the increase in heroin deaths could be due to the
ADF.

NAS (2017) reports data from the National Sur-
vey on Drug Use and Health (NSDUH) showing
that restrictions on licit opioids resulted in a surge
in heroin users after 2010 and is consistent with the
gateway theory. However, the theory that reformula-
tion led to increasing abuse and eventually increasing
heroin deaths has been challenged by other studies.
Jones, Logan, Gladden, and Bohm (2015) indicates
that a greater supply of cheap heroin entered the U.S.
market coincident with the reformulation, so an as-
sociation exists, but when examined at the epidemi-
ological level, it might be spurious. Jalal et al. (2018)
present evidence that the U.S. drug overdose crisis
has displayed an exponential growth curve since at
least 1979, but do not reject the gateway theory.

Nonetheless, the ADF information indicates two
factors that apparently did not resonate with FDA
regulatory oversight: a long-term trend in opioid
drug overdoses and the need for a novel approach
to regulatory approval of opioid products. After its
extensive review of the opioid crisis in 2017, NAS
(2017, pp. 360–361) finds that “the FDA generally
has reviewed opioids through the same lens used for
other drugs. The committee believes that the preced-
ing chapters of this report establish a scientific and
epidemiological basis for special treatment of opi-
oids by the FDA that would involve greater integra-
tion of public health considerations at the time of
preapproval testing, during regulatory review and ap-
proval, and during routine post-approval oversight.”

3.1.2. The Elusive Diversion Hazard

DEA’s enforcement focus has its roots in con-
trol of illicit opioids (e.g., heroin) (DEA, 2020e). As

the opioid crisis worsened, this focus shifted to di-
version of licit opioids through illegal prescriptions
and suspicious sales. The attention to suspicious or-
ders, however, did not manifest in penalties until 2008
(DEA, 2020f; Eyre, 2020; OIG, 2019). In addition, a
related signal that appeared to have been attenuated
by DEA is the diversion occurring through patients.

Reported at least by 2010, there was evi-
dence that nearly 56% of nonmedical users ob-
tained opioid pharmaceuticals illicitly for free from
friends/relatives (Manchikanti et al., 2010). Only ap-
proximately 4% of the illicit opioid pharmaceuti-
cals were obtained from a drug dealer or stranger.
This information also indicated that the patients (i.e.,
friends and relatives) were primarily obtaining pre-
scriptions from one doctor. The risk of diversion from
patients to nonmedical abuse is a signal that would
not have resonated easily with DEA given its histor-
ical data collection and enforcement functions (Hor-
witz & Higham, 2017). Indirect diversion through pa-
tient demand reflected the characteristics of an elu-
sive hazard in the SARF, because this population was
not monitored directly by the agency.

3.1.3. Value Threatening: Attitudes Regarding Pain
and Disrupting the Doctor–Patient
Relationship

Did the public system of control rely inappropri-
ately on prescribing doctors to monitor and respond
to signals of abuse and diversion by their patients?
DEA was charged with setting annual quotas for
Schedule I and II controlled substances to ensure pa-
tients receive the medications they need while limit-
ing the possibility of diversion and abuse. An unwill-
ingness to interfere with patient care, as reflected in
written prescriptions by medical providers who were
monitored by DEA, would have attenuated the risks
associated with the signal of a substantially increasing
volume of consumption as shown previously in Fig. 1.
Despite the growing crisis, opioid production quotas
set by DEA doubled from 2000 to 2013 (DEA, 2010,
2019a).

It also is now suspected that individual doc-
tors, especially those not specialized in pain treat-
ment, had a difficult time recognizing the signals
regarding abuse and diversion. Benedetti, Dicker-
son, and Nichols (2001), Mezei and Murinson (2011),
and Tauben and Loeser (2013) criticize U.S. medical
schools for the lack of pain treatment education, par-
ticularly with respect to opioid abuse and addiction.
However, in the case of medical specialists, Rollman
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et al. (2019) present survey data indicating that some
physician groups and patients were well informed
about the risks.

Medicare data report the types of prescriptions
written by certain medical specialties (CMS, 2016).
Not surprisingly, opioid prescriptions in 2016 account
for approximately 57% of all prescriptions written by
pain management specialists and approximately 4%
of the written prescriptions by family and internal
medicine providers. Although individual family and
internal medicine providers write opioid prescrip-
tions infrequently, they account for approximately
50% of the opioid prescriptions written. Nurses and
physician assistants account for approximately an-
other 17%.

Opioid abuse and diversion risk signals likely
did not resonate effectively with nonpain special-
ists in the provider station. IOM (2011), Gaskin and
Richard (2012), Garthwaite (2012), and Butikofer
and Skira (2018) address differing perspectives about
pain and its proper treatment as an ongoing debate in
the medical community.

Descriptions of the origins of the opioid cri-
sis identify a series of published challenges to the
pre-1980 practice of using opioids only for relief of
acute pain (Porter & Jick, 1980). In 1980, one let-
ter to the editors of the New England Journal of
Medicine was subsequently cited hundreds of times
(Rummans, Burton, & Dawson, 2018). Leung, Mac-
donald, Stanbrook, Dhalla, and Juurlink (2017) find
that until 2013, the majority of annual articles citing
the paper were affirmational. Over 80% of those ar-
ticles failed to indicate that the patients were hospi-
talized at the time they received opioid medication,
thereby reinforcing a misleading narrative of low risk
for prescribers. Other influential articles with limited
scientific reliability continued to be published in the
1980s, presenting low rates of addictive habits among
the small groups of cancer and noncancer patients
and questioning conventional wisdom that cautioned
against the use of opioids to treat chronic pain (Mel-
drum, 2016; Rummans et al., 2018).

In 1987, Dr. Ronald Melzack told members of
the IASP that there was a “‘growing body of ev-
idence’ that opioids could be used safely to treat
chronic nonmalignant pain and provided reassur-
ance that ‘most patients in pain exposed to narcotics
do not become drug abusers’” (Dayer et al., 2019,
p. 332). This evidence included a malignant pain
program implemented by the Wisconsin State Con-
trolled Substances Board in 1989. The practices of
the program were adopted in 20 other states based

on a perceived low risk of addiction. Although the
data related to these perceptions were collected from
patients with malignant pain, the risk assessments af-
fected the adoption of similar models for nonmalig-
nant pain patients.

In 1996, the American Academy of Pain
Medicine and the APS issued a statement support-
ing the use of opioids for treating chronic noncancer
pain (Rummans et al., 2018). The APS coined the
phrase “pain as the 5th vital sign” and brought vis-
ibility to patients’ pain as a measure similar to the
four routinely monitored vital signs: body tempera-
ture, pulse rate, respiration rate, and blood pressure
(National Pharmaceutical Council, Inc., 2001, p. 21).
Subsequently, “pain as the 5th vital sign” was refer-
enced by organizations such as the Department of
Veterans Affairs in 1999 and the Joint Commission
in 2001 (Department of Veterans Affairs, 2000; Mu-
larski et al., 2006). In addition, Gilson and Joran-
son (2011) report that many states passed Intractable
Pain Acts removing sanctions for physicians who pre-
scribed long-term opioid therapy.

Family physicians were interacting with patients
and their requests for chronic pain treatment directly
when attitudes about pain and the stigma of opioid
treatments were shifting considerably in medical
communities. At the same time, certain metrics
related to reimbursement tracked patient satisfac-
tion with healthcare providers. Rummans et al.
(2018) identify patient satisfaction as an influence
on provider willingness to treat chronic pain with
opioid therapy. Drug control, however, was guided
largely by law enforcement to prevent abuse and
diversion. It would take many years for the DEA law
enforcement emphasis to give way to a public health
perspective focused on treating addiction. The CDC
did not add opioid overdose prevention to its top
five public health challenges until 2014 although it
recognized the growing signals of opioid abuse and
overdoses as early as 2006 (Kolodny et al., 2015).
Lacking the proper foundation or guidance to be ef-
fective gatekeepers of opioids for pain treatment, the
SARF would indicate that such providers might have
faced an amplification-driven hazard. Reponses to
the risk signals and understanding of the abuse and
diversion threats by nonspecialist providers were ap-
parently insufficient to overcome the risk attenuation
in the medical community until there was growing
public alarm and large unintended consequences.

States might have identified the prescribing in-
fluences on the opioid crisis sooner if information
about the trends had been available. Today, nearly
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all U.S. states and Washington, DC, have PDMPs in
place to collect and analyze related data, and pro-
vide reporting on prescribing, dispensing, and use of
prescription drugs within each state, but this capacity
was slow to develop (Brandeis University, 2018). The
development of state PDMPs has been varied across
the United States, and until 1990, only approximately
10 states had programs in place with the first of these
requiring electronic transmission of prescription in-
formation.

The slow development of PDMPs suggests that
state authorities faced an amplification-driven haz-
ard (i.e., state authorities became responsive to the
opioid crisis only once the signals were apparent to
society at large). PDMP information collection co-
incided with the peak and eventual downturn of the
opioid crisis. Had the development of this station pre-
ceded the development of prescription opioid use in
the United States, the prescribing behavior risk might
have been recognized and addressed earlier.

3.2. Attenuated Risk Signals or Basic Economics?

An alternative view on the opioid crisis ex-
plains the sales, abuse, and diversion outcomes in
the United States as predictable consequences of
basic economics. Supply and demand are impor-
tant determinants of outcomes in many markets,
including the opioid drug market, where quantity
demanded increases as prices decline (CEA, 2019;
Grabowski, Long, Mortimer, & Boyo, 2016). Two
economic changes in particular have been associated
with dramatic declines in opioid prices: increasing
access through Medicare coverage for prescription
drugs and increasing generic opioid product supply.

In 2006, Medicare, which provides health insur-
ance to Americans age 65 and older, provided cov-
erage for prescription drugs for the first time (CEA,
2019). Information from representative medical
expenditures indicates that Medicare coverage sub-
stantially expanded consumers’ access to opioid
prescriptions. The proportion of Medicare pay-
ments for opioid prescriptions after 2000 increased
from less than 2% to approximately 45% by 2016
(AHRQ, 2000, 2016). Samuels, Ross, and Dhruva
(2017) conduct an analysis of Medicare drug cov-
erage in 2006 and 2011 and show that more than
two-thirds of Medicare prescription plans had no
opioid prescribing restrictions.

Regarding pricing, CEA (2019) estimates that
between 2001 and 2010, the price of prescription opi-
oids to the patient declined by 81% due to the in-

creasing share of generic opioids and Medicare and
Medicaid coverage. CEA finds that the declining
prices and the greater access increased the per capita
sales, abuse, and diversion substantially contributing
to as much as 83% of the prescription opioid over-
doses.

For CEA, the severe societal outcomes of the
opioid crisis are largely a result of drug economics,
not attenuated risk signals. Although CEA’s analy-
sis is compelling, it should be noted that FDA (2018)
also examines pricing and economic factors and ap-
pears to reject their causal influence on the opioid
crisis. In addition, the simple economics perspective
fails to explain differences in abuse and diversion be-
tween the United States and other developed coun-
tries. Case and Deaton (2017), however, rescue the
economics perspective by documenting that the opi-
oid crisis developed concurrently with a cultural shift
in the United States leading to a rise in “deaths of de-
spair,” a term referring to deaths caused by suicide,
drug overdose, and alcohol. Case and Deaton (2017)
hypothesize that declines in the labor force and de-
cays in traditional social structures formed a cumu-
lative disadvantage for certain demographics, result-
ing in higher incidences of deaths. The explanations
for deaths of despair rely directly on socioeconomic
theory and empirical analysis. Compared to a more
traditional economics view, the SARF lens adds lit-
tle explanatory value or advantage to organizing the
information to understand the price, access, and sales
history. Economic incentives and social opportunities
are more compelling explanations for responses to
the signals of interest, rather than the hazard condi-
tions associated with risk attenuation as advanced by
the SARF.

4. RISK AMPLIFICATION

As discussed above and shown in Fig. 3, the mon-
itored distribution of opioids in the United States re-
sponded to the increased regulatory oversight with
a substantial decline after peaking in 2011. Turning
to the SARF focus on risk amplification, the criti-
cal question shifts to one recognizing that now opioid
abuse is at the forefront of the public agenda, is the
societal response appropriate?

4.1. The SARF Factors Supporting Risk
Amplification

Kasperson et al. (1988) identify certain attributes
of information that can increase the amplification
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Fig 3. Grams of opioids distributed
in the United States, 1997–2019. In-
cludes the following opioid molecules:
codeine, dihydrocodeine, oxycodone,
hydromorphone, hydrocodone, levor-
phanol, meperidine, morphine, opium,
oxymorphone, tapentadol, and fen-
tanyl. Grams are interpolated for the
year 2000 (adapted from DEA, 1997–
2019).

of risk signals. These attributes include volume, the
degree to which information is disputed, the extent of
dramatization, and the symbolic connotations of the
information. As is shown below, beginning in about
2010, the volume of information about opioid risks
increased considerably. The analysis above indicates
that information about pain treatment and opioid
risks has been and continues to be highly disputed
inside and outside the medical community. Informa-
tion is dramatized through graphic personal accounts
reported in news stories on the frequent overdoses
and signals of drug abuse. The symbolic connotations
of terms such as opioids, abuse, and addiction and the
potential stigma attached to such terms have existed
in the United States for some time (NAS, 2017).

Building on these concepts through an analysis
of nearly 170 hazard events, Renn, Burns, Kasperson,
Kasperson, and Slovic (1992) summarize various fac-
tors associated with an amplification of risk signals
and the consequent potentially inappropriate social
responses. Their paper provides a concise set of vari-
ables to be applied to a risk event that indicate in-
creasing propensity to amplify risk signals. Some of
these factors are particularly relevant to the opioid
crisis after 2010 and are considered below to inves-
tigate the power of the SARF not only in explain-
ing the most recent set of social responses to the opi-
oid crisis, but also to suggest where social responses
might be heading.

4.1.1. Physical Consequences

HHS (1999) reinforces that addiction affects not
only the individual who is addicted, but also fam-

ily and community members in numerous measur-
able and immeasurable ways: loss of productivity,
expenses for treatment, reduced quality of life, and
abuse and neglect of children, to name a few. Conse-
quently, the opioid crisis, along with alcoholism and
other addictions, reflects hazards to a broad popula-
tion. Based on an opinion poll, APA (2018) found
that nearly a third of Americans attest to “know[ing]
someone who is or has been addicted to opioids or
prescription painkillers.” According to the SARF,
this broad distribution of contact with the general
population will exacerbate risk perceptions beyond
the number of casualties directly related to the opi-
oid crisis.

4.1.2. Media Attention

Media attention to the opioid crisis shows a
pattern consistent with risk amplification under the
SARF. An in-depth analysis of the risk signals in
the media content is beyond the scope of this ar-
ticle; however, attention as measured by the fre-
quency of articles can be observed. Fig. 4 shows
the average daily publications that mention opioid(s)
and/or at least one of five major opioid molecules
(hydrocodone, oxycodone, fentanyl, morphine, and
methadone) in major U.S. publications from 1997
to April 2020.2 The solid-line series displays news
related to opioids, and the dashed-line series

2Factiva search was limited to major publications. Opioids se-
ries reflects the following search terms: “opioid,” “opioids,” “hy-
drocodone,” “oxycodone,” “methadone,” “morphine,” and “fen-
tanyl.” The Opioids or Heroin series reflects the same search
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Fig 4. Average daily publications men-
tioning opioids or opioids and heroin
(January 1997 through April 2020) (Fac-
tiva, 2020).

indicates news related to opioids or heroin. After
some early and modestly growing attention between
1997 and 2012, the media attention to the opioid cri-
sis increases substantially in 2013 to a peak in 2018,
coinciding with the elevation of response to the risk
signal by the public organizational stations (e.g., FDA
and CDC). Media attention reflects a substantial de-
cline in 2019 to partial year 2020 with the emer-
gence of the global coronavirus pandemic. This infor-
mation suggests that the media attention to opioids
is following—not necessarily leading—the actions of
other risk stations.

4.1.3. Risk Perception

The SARF identifies a number of risk perception
factors that exacerbate risk amplification. The opioid
crisis reflects certain features indicating a high poten-
tial for large future risks, dread, and demands for ac-
countability.

4.1.3.1. Future risks and dread. The opioid cri-
sis in the United States is far from resolved, and both

terms, as well as “heroin.” Publications are counted if at least one
of the search terms appears in the text of the publication.

private and public entities continue to perceive opi-
oid abuse and misuse as a public health risk. Al-
though evidence exists that the decreased volume of
prescription opioids has contributed to a decline in
prescription opioid mortality rates, the United States
is still suffering from an increase in overdose deaths
involving heroin and synthetic opioids. Chen et al.
(2019) conclude that, while overdose deaths due to
prescription opioids are expected to level out over
the next five years, overdose deaths due to illicit opi-
oids are projected to continue to grow until 2025.

DEA (2017) reports in the National Drug Threat
Assessment that fentanyl is often not a drug product
demanded by users but is actually a threat reflecting
a contamination of the illicit drug supply. Fentanyl
first entered the U.S. drug supply through heroin,
and heroin users often do not know that fentanyl
has been used as an adulterant and mixed with their
drug supply. Fentanyl cannot be detected in powder
heroin and is incredibly lethal. Increased deaths from
potential fentanyl contamination magnify the dread
associated with the opioid crisis. In addition, DEA
(2019b) reports that drug traffickers are known to be
experimenting with fentanyl compounds (such as car-
fentanil), which often creates even more lethal prod-
ucts. Future risks from opioid abuse projected by
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academics, media, and both public and private enti-
ties are consistent with a high potential for dread and
would be expected to exacerbate risk amplification.

4.1.3.2. Search for accountability. By 2019, the
failure of the risk responses by public and private
management throughout the pharmaceutical system
was becoming more apparent. In 2017, the biparti-
san House Energy and Commerce Committee inves-
tigated the role of the DEA in the monitoring and
enforcement of opioid distribution in West Virginia
(ECC, 2018). The investigation “identified weak-
nesses in the DEA’s enforcement posture in West
Virginia as well as policy approaches that appear
to have limited the agency’s ability to take enforce-
ment action against registrants suspected of diver-
sion” (ECC, 2018, p. 45). This investigation also ad-
dressed the DEA’s role in preventing opioid-related
harms across the country. The findings derived from
the Committee’s report question “the efforts of the
DEA, to prevent diversion in other areas of the coun-
try that have been impacted by the opioid epidemic”
(ECC, 2018, p. 44).

Importantly, the DEA has a means for record-
ing and tracking controlled substances transactions,
known as the Automated Reports and Consolidated
Ordering System (ARCOS). ARCOS “allows the
agency to track controlled substances from the time
they are manufactured until they are dispensed to
consumers through pharmacies, doctors or other
means” (ECC, 2018, p. 53). The investigation finds
substantial deficiencies regarding how the DEA used
these data to combat diversion. Subsequent news me-
dia analysis has also relied on ARCOS to develop
an extensive narrative on the scale and geography
of opioid prescriptions throughout the United States
(Achenbach, Bernstein, O’Harrow, & Boburg, 2019).
The public reporting of these data often focused on
the culpability of the pharmaceutical industry, the
medical community, and the government for opioid
addiction, abuse, and overdoses.

Other narratives on accountability have been ad-
vanced that do not align easily with any single source
of risk management but instead point to socioeco-
nomic changes (Venkataramani, Bair, O’Brien, &
Tsai, 2020). Such perspectives place the accountabil-
ity at both a more general societal level and the level
of individual responses to difficult personal circum-
stances.

Regarding public perceptions of accountability,
Blendon and Benson (2018) examine data from na-

tional polls conducted in 2016 and 2017 and report
that respondents tended to blame doctors for im-
proper prescribing and illicit drug trafficking. In addi-
tion, respondents also preferred addiction treatment
to incarceration for illegal misuse of opioids. Impor-
tantly, although the proportion of respondents view-
ing prescription drug abuse as a serious public health
problem was growing over time, the majority indi-
cated that it was not an emergency.

Rather than uncover a particular social station as
the source of managerial incompetence and a clear
target for blame, the recent history of the opioid cri-
sis has demonstrated the complexities of the account-
ability issue for the public. The SARF suggests that a
high degree of blame exacerbates risk amplification,
but given the diversity in accountability perspectives,
the blame effect on public risk perceptions might be
low.

4.1.4. Societal Impact

4.1.4.1. Political. Before President Obama re-
leased his first National Drug Control Strategy in
2010, there was relatively little investigation at the
national or state levels into the opioid crisis (Wil-
son & Morgan, 2015). The Obama strategy coincided
with the peak of the opioid crisis, with a focus on opi-
oid use disorders and overdoses. Since then, there has
been a proliferation of actions taken by political enti-
ties (on both sides of the political spectrum) to com-
bat the opioid crisis (Hodge et al., 2019). As prescrip-
tion opioid abuse and misuse entered front stage in
the United States, the opioid crisis became a key item
on the agendas of the White House, Congress, Sen-
ate, and other governmental entities. Table I lists just
a few of the public response actions by political enti-
ties between 2010 and 2018. Public investigations into
the opioid crisis and media attention to these inves-
tigations have grown in more recent years, which is
directionally consistent with an increasing social am-
plification of risk.

4.1.4.2. Litigation. There is now a consolida-
tion of more than 3,000 lawsuits filed against the
pharmaceutical supply chain and individual physi-
cians by states, counties, cities, Native American
tribes, and individuals throughout the United States.
The lawsuits are seeking compensation for the
cost of public services needed to address the con-
sequences of addicted communities, ranging from
emergency response capabilities to rehabilitation
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Table I. Political or Regulatory Response to the Opioid Crisis (2010–2018)

Date Political or Regulatory Response Source

May 2010 President Obama releases his first National Drug
Control Strategy

https://obamawhitehouse.archives.gov/sites/
default/files/ondcp/newsletters/ondcp_update_may_2010.
pdf

April 2011 White House Office of National Drug Control
Policy (ONDCP) Report - Epidemic: Responding
to America’s Prescription Drug Abuse Crisis

https://obamawhitehouse.archives.gov/sites/
default/files/ondcp/issues-content/prescription-
drugs/rx_abuse_plan.pdf

2011/2012 FDA approves and launches Risk Evaluation and
Mitigation Strategy (REMS) system for
Transmucosal Immediate Release Fentanyl
(TIRF) products

https://www.fda.gov/drugs/information-drug-
class/questions-and-answers-fda-approves-class-risk-
evaluation-
and-mitigation-strategy-rems-transmucosal

2012/2013 FDA approves and launches REMS system for
extended-release and long-acting opioid products

https://www.fda.gov/drugs/information-drug-
class/questions-and-answers-fda-approves-risk-
evaluation-and-
mitigation-strategy-rems-extended-release-and

September 2015 President Obama launches the Prescription Drug
Overdose: Prevention for States Program
through the CDC

https://www.ncsl.org/research/health/obama-
administration-initiatives-to-address-prescription-
drug-abuse-and-heroin-use.aspx;
https://www.cdc.gov/drugoverdose/
states/state_prevention.html

July 2016 Senate and House pass the Comprehensive
Addiction and Recovery Act (CARA)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4959617/

May 2017 House Energy and Commerce Committee began
bipartisan investigation into distribution of
prescription opioids, specifically within West
Virginia

https://republicans-energycommerce.house.gov/opioids-
pilldumping/

October 2017 President Trump and HHS declare the opioid crisis
a public health emergency

https://trumpwhitehouse.archives.gov/briefings-statements/
president-donald-j-trump-taking-action-drug-addiction-
opioid-crisis/

March 2018 President Trump launches Initiative to Stop Opioid
Abuse

https://trumpwhitehouse.archives.gov/briefings-statements/
president-donald-j-trumps-initiative-stop-opioid-abuse-
reduce-drug-supply-demand/

April to June 2018 Senate approves Opioid Crisis Response Act
(OCRA) and the Helping to End Addiction and
Lessen (HEAL) Substance Use Disorders Act

https://bipartisanpolicy.org/blog/congressional-actions-to-
address-the-opioid-crisis/

October 2018 Substance Use-Disorder Prevention that Promotes
Opioid Recovery Treatment (SUPPORT) for
Patients and Communities Act amends the CSA

https://www.govinfo.gov/content/pkg/FR-2020-11-
02/pdf/2020-23813.pdf

services (Strange, 2019). In addition, plaintiffs seek
opioid suppliers’ compliance with heightened inde-
pendently monitored safeguards and injunctions re-
garding their alleged false and misleading public
statements and omissions.

The sheer volume and reach of the lawsuits are
consistent with a strong ripple effect caused by a so-
cial amplification of risk by the public-interest so-
cial stations in the legal and government realms (e.g.,
state attorneys general, the Department of Justice).
CUSP (2021) provides a status report which indicates
that virtually every level of government is involved in
the litigation, some major firms have been forced into
bankruptcy, and settlements to date paid by manu-
facturers such as Purdue Pharma have exceeded $8
billion and by drug distributors have been proposed

at $21 billion. When the dust finally settles, litigation
related to the opioid crisis will be one of the most
salient examples of a ripple effect and course correc-
tion for the public stations charged with regulating
and managing risk.

4.2. Inappropriate Prescriber Responses?

In 2016, CDC published new guidelines with
12 recommendations to practitioners for opioid pre-
scribing (CDC, 2016). The CDC advises clinicians
to prescribe the lowest effective dosage and cites
two thresholds of morphine milligram equivalents
(MME): 50 MME/day and 90 MME/day. If increas-
ing dosage to 50 MME/day or more, clinicians should
carefully reassess evidence of benefits and risks.

https://obamawhitehouse.archives.gov/sites/default/files/ondcp/newsletters/ondcp_update_may_2010.pdf
https://obamawhitehouse.archives.gov/sites/default/files/ondcp/newsletters/ondcp_update_may_2010.pdf
https://obamawhitehouse.archives.gov/sites/default/files/ondcp/newsletters/ondcp_update_may_2010.pdf
https://obamawhitehouse.archives.gov/sites/default/files/ondcp/issues-content/prescription-drugs/rx_abuse_plan.pdf
https://obamawhitehouse.archives.gov/sites/default/files/ondcp/issues-content/prescription-drugs/rx_abuse_plan.pdf
https://obamawhitehouse.archives.gov/sites/default/files/ondcp/issues-content/prescription-drugs/rx_abuse_plan.pdf
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-class-risk-evaluation-and-mitigation-strategy-rems-transmucosal
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-class-risk-evaluation-and-mitigation-strategy-rems-transmucosal
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-class-risk-evaluation-and-mitigation-strategy-rems-transmucosal
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-class-risk-evaluation-and-mitigation-strategy-rems-transmucosal
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-risk-evaluation-and-mitigation-strategy-rems-extended-release-and
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-risk-evaluation-and-mitigation-strategy-rems-extended-release-and
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-risk-evaluation-and-mitigation-strategy-rems-extended-release-and
https://www.fda.gov/drugs/information-drug-class/questions-and-answers-fda-approves-risk-evaluation-and-mitigation-strategy-rems-extended-release-and
https://www.ncsl.org/research/health/obama-administration-initiatives-to-address-prescription-drug-abuse-and-heroin-use.aspx
https://www.ncsl.org/research/health/obama-administration-initiatives-to-address-prescription-drug-abuse-and-heroin-use.aspx
https://www.ncsl.org/research/health/obama-administration-initiatives-to-address-prescription-drug-abuse-and-heroin-use.aspx
https://www.cdc.gov/drugoverdose/states/state_prevention.html
https://www.cdc.gov/drugoverdose/states/state_prevention.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4959617/
https://republicans-energycommerce.house.gov/opioids-pilldumping/
https://republicans-energycommerce.house.gov/opioids-pilldumping/
https://trumpwhitehouse.archives.gov/briefings-statements/president-donald-j-trump-taking-action-drug-addiction-opioid-crisis/
https://trumpwhitehouse.archives.gov/briefings-statements/president-donald-j-trump-taking-action-drug-addiction-opioid-crisis/
https://trumpwhitehouse.archives.gov/briefings-statements/president-donald-j-trump-taking-action-drug-addiction-opioid-crisis/
https://trumpwhitehouse.archives.gov/briefings-statements/president-donald-j-trumps-initiative-stop-opioid-abuse-reduce-drug-supply-demand/
https://trumpwhitehouse.archives.gov/briefings-statements/president-donald-j-trumps-initiative-stop-opioid-abuse-reduce-drug-supply-demand/
https://trumpwhitehouse.archives.gov/briefings-statements/president-donald-j-trumps-initiative-stop-opioid-abuse-reduce-drug-supply-demand/
https://bipartisanpolicy.org/blog/congressional-actions-to-address-the-opioid-crisis/
https://bipartisanpolicy.org/blog/congressional-actions-to-address-the-opioid-crisis/
https://www.govinfo.gov/content/pkg/FR-2020-11-02/pdf/2020-23813.pdf
https://www.govinfo.gov/content/pkg/FR-2020-11-02/pdf/2020-23813.pdf
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These new guidelines differ substantially from those
published in 2009 by the APS and the American
Academy of Pain Medicine, which discussed safe
management of high dosage therapy defined as more
than 200 mg of oral morphine (or equivalent) (Chou
et al., 2009), and other articles published prior to
2016, which suggested increased risks at dosages ex-
ceeding 100 MME per day. For example, Ballantyne
(2012) surveys literature on the chronic use of opioid
analgesics and finds that concerns about unsafe and
ineffective treatments reflect these high dose levels.
The debate over the dosing level that should trigger
increasing restrictions to manage risks is important
because too low a level is also problematic.

Over the past five years, the supply of licit pre-
scription opioids has indeed tightened. This tighten-
ing of supply has produced additional public health
concerns. The recent restrictions on opioid prescrib-
ing have raised counterbalancing concerns that such
limitations negatively affected patients with true
needs. Some examples of the concerns include:

• Reports of disruption to treatment for chronic
pain patients, which can cause anxiety, depres-
sion, self-harm, suicidal ideation, diminished
quality of life, etc. (HHS, 2019; Rubin, 2019;
Nicholson, Hoffman, & Kollas, 2018);

• A March 6, 2019, letter to the CDC from 300
healthcare professionals urged CDC to clarify
its 2016 opioid prescribing guidelines, arguing
that they were being “misapplied by doctors and
insurer to the detriment of pain patients—even
driving some chronic pain patients to suicide”
(Finnegan, 2019);

• An increase in use of illicit opioids as a substi-
tute, which puts users at risk of HIV/AIDS, hep-
atitis, and overdose from particularly potent il-
licit fentanyl (Huecker & Shoff, 2014; Rothstein,
2017);

• Increased costs for patients with legitimate pain
management needs, due to loss of access to af-
fordable generic opioids (e.g., the imposition of
a New York state tax on prescription opioids)
(Gliadkovskaya, 2019); and

• Physicians are tapering their patients off opioids
altogether, out of fear of losing their licenses or
criminal charges; pain management specialists
are leaving their practices: “It doesn’t matter if
I practice legally anymore. The DEA will look
at my prescribing patterns, and tell me I MUST
have known that the ONLY reason any patient
would get that much medication is if they are

selling it on the street” (Pain News Network,
2018).

If social amplification of risk is now causing in-
appropriate social responses, the recent constraints
on legitimate opioid prescriptions are probably the
clearest consequence. Left unchecked, inappropri-
ate reductions in patient access or medical treat-
ments come at a high cost to pain management in the
United States.

5. CONCLUSIONS

In the case of the opioid crisis, applying the
SARF, with some notable theoretical enhancements,
supports that attenuation is at least logically consis-
tent with the overall framework. However, amplifi-
cation does not seem to fit as easily because, in the
case of the opioid crisis, the risk is large, which war-
rants a large public response to restrict abuse and di-
version. There are several conclusions, however, re-
garding the usefulness of the SARF to understand
the progression of risk responses by the public sec-
tor to the opioid crisis.

First, the SARF’s focus on the treatment of risk
signals is instructive to understand the FDA, DEA,
and prescribing protocol examples from the pre-2011
period of managing opioid risks and offers some
guidance for early detection of attenuation in phar-
maceutical regulation. The regulation and control ex-
amples present compelling support that important
risk signals were attenuated by sophisticated fed-
eral agencies. Augmented by considerations of res-
onance and traditional agency responsibilities, the
SARF appears useful to investigate inappropriate
risk responses by public risk managers including in-
adequate attention to addiction potential, abuse de-
terrence, and diversion prevention. The hazards of
prescription volumes failed to resonate with the lead
agencies for reasons consistent with the SARF. The
attenuation of these risk signals did not appear to
be driven by high uncertainty or ambiguity of the
consequences. The information and precise tracking
of volume, abuse, diversion, and overdose data were
collected routinely and available to these public sta-
tions. In addition, states tracked data on prescribing
behaviors though PDMPs. Nonetheless, muted pub-
lic responses to the increasing levels of the risk sig-
nals before 2011 allowed the opioid crisis to expand
and create high levels of public health consequences.

Second, there are gaps in the SARF metaphor
relating hazard conditions to inappropriate public
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responses to risk signals. Economic incentives and
opportunities are not well emphasized in the SARF
attenuation factors and analysis of the role of such
economic signals is better addressed directly by so-
cioeconomic theory and empirical study. Regarding
public policy, however, the economic influences on
the opioid crisis continue to be insufficiently evalu-
ated in the context of risk management to avoid an-
other undesirable situation driven by, among other
factors, pricing and access.

Third, in the amplification case, the SARF high-
lights information regarding certain risk perception
triggers, media attention, and a growing public search
for accountability. Application of the SARF indicates
that these factors can lead to certain unintended con-
sequences in this second phase of the public policy
problem especially regarding prescribing restrictions.
Investigating the levels of the SARF factors using the
recent history of the opioid crisis supports a strong
risk-amplification potential. Despite the indications
of a strong risk amplification potential, however, the
SARF is less useful to test the appropriateness of
societal responses that have largely jumped immedi-
ately to determining culpability and had an extraor-
dinary litigation impact. There is a lack of guidance in
the SARF literature to determine when a response is
inappropriate. In this context, it is not clear whether
the framework has any capacity to be predictive or
if the ripple effects are simply greatly accelerated by
the immediate and high levels of the public health
outcomes. Even with debate about the critical causes
of the opioid crisis and reliability of current risk sig-
nals, it is unclear what the appropriate level of me-
dia coverage and societal response should be, again
given the magnitude of the public health outcomes.
The distinction between appropriate and inappropri-
ate public response is a subject warranting further
development for the SARF. At this time, these lim-
itations suggest that the SARF performs best as an
organizational aid rather than a predictive tool for
investigating public risk management problems.
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