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A BST RA C T

Prescription opioids are an important step in the development of persistent opioid use. Our study estimates the
change in long-term opioid use before and after a 2017
regulatory update on acute pain prescribing. Prescribing
information was abstracted from the Rhode Island Prescription Drug Monitoring Program (PDMP). Using the
changed rates of initial opioid prescriptions of 8 or more
days, and a calculated Number Needed to Harm for prescriptions of that duration, the rates of long-term opioid
use were estimated decrease by 111 long-term opioid users per month.
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INTRO D U C T I O N
In every patient experience we endeavor to provide the safest, most effective treatment for our patients while balancing risks of doing nothing versus treatment. Our struggle is
as old as Hippocrates as noted in Of The Epidemics:
“The physician must be able to tell the antecedents, know
the present, and foretell the future – must mediate these
things, and have two special objects in view with regard
to disease, namely, to do good or to do no harm. The art
consists in three things – the disease, the patient, and the
physician. The physician is the servant of the art, and the
patient must combat the disease along with the physician.”

Relieving pain remains an important consideration of medicine. However, exposure to opioids is increasingly being
recognized as a first step towards long-term opioid use.
Therefore, opioid prescribing is balanced by compassionate
treatment of pain with an understanding of the potential for
harm.
In clinical practice the Number Needed to Harm (NNH)
is used to estimate the number of patients exposed to an
intervention to cause harm in one excess patient. Prior studies have evaluated prescription and patient characteristics
and have calculated rates of long-term opioid use.1,2 Our
group has previously assessed the effects of the update to the
Rhode Island Department of Health Acute Pain regulations
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on prescribing patterns of opioids.3 This current study
demonstrates a calculated NNH, to estimate the changed
rates of new long-term opioid users before and after the 2017
update, as a result of changes in opioid prescribing patterns.

METHOD S
Opioid prescribing within the state of Rhode Island was
studied before and after an update to Rhode Island’s regulations concerning opioid prescribing in 2017. Information
regarding opioid prescribing within the state was obtained
by extracting information from the Prescription Drug Monitoring Program (PDMP). The information extracted included
whether a prescription was to an initiate, or to a non-opioid
naïve patient. Initiate prescriptions were defined as those
not having had an active prescription for an opioid in the
preceding 60 days. Prescription characteristics extracted
included the duration in days, number of doses and the dose
in morphine milliequivalents (MME). Duration was categorized as fewer than 8 days, 8–30 days, and more than 30 days.
Initiate prescriptions for each duration category were analyzed by statistical process control methodology.
The duration categories chosen were informed by previously published risk categories of initial prescriptions.2,4
Published rates of long-term opioid use after initial prescriptions of fewer than 8 days, 8 or more days, and more than
30 days database were used to estimate changes in absolute
risk and the number needed to harm.2 Long-term opioid use
in this analysis is defined as continued opioid use at 1 year
after initial prescription.
Using the previously calculated absolute risk of long-term
opioid use by duration and Rhode Island’s rates of initiate
opioid prescriptions, we estimate the number of new longterm opioid users before and after the promulgation of the
2017 regulation update.5
IRB application from the Rhode Island Department of
Health occurred on March 1, 2018 for expedited review and
exemption was received on April 9, 2018.

RESU LTS

Number needed to harm
Long-term opioid use at one year post initial opioid prescription is reported in 6% of patients who received at least
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one day of opioid therapy. This rate increases to 13.5% of
patients whose first prescription was 8 or more days.2,6 Based
on those absolute risks, the Number Needed to Harm (NNH)
is 14 (13.3). In other words, giving 14 patients an 8 or more
days supply initially, as opposed to shorter than 8 days, will
result in 1 additional long-term user.

Harm avoided
While the total number of initial prescriptions remained
unchanged, Rhode Island saw a monthly average decrease of
1557 initiate prescriptions of 8 or more days. Initiate prescriptions of 8 or more days have a documented number needed
to harm of 14 (13.3). Therefore, there would be a theoretical decrease of 111 new long-term opioid users per month.

Rhode Island Initiates
Figure 1 shows a Statistical Process Control X chart7 of the
monthly rate of initiate prescriptions of 8 or more days. Control limits on the chart are set at 3 standard deviations. The
mean rate of those prescriptions was 4021.3 prior to the regulation update, which decreased to 2464.3 after the update.
Prescriptions of 8 or more days to initiates decreased by an
average of 1557 per month, which was considered to be statistically significant with a t test p value less than 0.0001.
Figure 2 shows the monthly rate of initiate prescriptions
of any duration (i.e., including both less than and more than
8 days duration). There was no significant change in the
monthly average number of initiate prescriptions over this
period of time.
Figure 1. Initiate Prescriptions per Month of 8 or More Days

Figure 2. Initiate Prescriptions per Month, 2017
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D ISC U SSION
Rhode Island regulations concerning opioid prescribing were
updated in 2017 based on a process that included stakeholders and an evaluation of the evidence regarding the characteristics of prescriptions that cause harm to patients.
It has been previously described that longer duration initiate prescriptions increase the risk of harm, by potentially
creating a long-term opioid use, dependency and increasing the risk of overdose. The updated regulations in Rhode
Island were successful in changing the prescribing of opioids
to fewer longer duration initiate opioid prescriptions.
Clinicians are well acquainted with the concept of the
NNH, and use it routinely to evaluate the risk
of testing and treatments. The NNH of 14 of a
longer duration initiate opioid prescription is
surprisingly low compared to other commonly
prescribed medications. Compared to significant
GI bleeding in patients taking dual antiplatelet
therapy (aspirin and Plavix®) the NNH is 51; in
other words 51 patients need to be prescribed
dual antiplatelet therapy to cause 1 additional
GI bleed.8 The immunosuppressant Rituximab®
has the feared complication of causing Progressive Multifocal Leukoencephalopathy (PML);
however, in that case, the NNH is more than
25,000.9,10
Estimating the impact of public health interventions is difficult. However, using the concept of NNH and calculating a predicted harm
avoided, the change in initiate opioid prescribing is estimated to reduce new long-term opioid
users by 111 per month.
Prescribing that leads to long-term opioid
use is harmful to patients. Understanding the
impact of such primary preventive efforts in
reducing this harm is important. A great deal of
focus is correctly geared towards secondary and
tertiary prevention by identifying cases of addiction, increasing the availability of Narcan and
improving the availability of addiction treatment. However, given the scope of the opioid
epidemic, particularly with the many competing
interests currently facing healthcare, we need to
stop prescribing ourselves into problems if we
ever want to get out of this opioid epidemic.
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LIMI TAT I O N S
The rates of long-term opioid use that were subsequently
used in the calculation of NNH, were based on data from the
IMS Lifelink+. While this data set is broad and intended to
be similar to the national commercially insured population,
it may not accurately represent Rhode Island demographics
or the risk among patients over 65. However, it should be
noted, that similar increases in the rates of long-term opioid
use have been shown in that demographic.
Additionally, initiates in this data set were captured when
a patient did not have a prescription in the PDMP in the
prior 60 days. However, some patients meeting this definition might not be true initiates in the case where patient
entries in the PDMP contain clerical entry errors, and in
cases where patients are new to Rhode Island and were
established on opioids elsewhere.

CON C L U S I O N AND R E COM M E ND AT I ONS
Opioids remain part of the treatment algorithm for certain
painful conditions. The appropriate prescribing of opioids
must balance the knowledge of alternative treatments, and
the potential harm of opioid prescribing itself.
Our study shows that Rhode Island’s acute pain management regulations, updated in March 2017, had a dramatic
impact on opioid prescribing, particularly in opioid naïve
patients. Understanding that short prescription opioids may
still be necessary in certain situations, shorter duration prescriptions pose less harm to patients. By reducing the rate
of longer duration initial prescriptions, with an understanding of the NNH of such prescriptions, we show the primary
preventive effect of those regulations in decreasing the
rate of new long-term opioid users. This should encourage
physicians to strongly consider non-opioid options when
attempting to treat pain in a patient new to the prescription
of opioids to do so in a manner so as to Do No Harm.
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