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Abstract

Introduction: In March 2016, the Centers for Disease Control and prevention issued opioid 

prescribing guidelines for chronic non-cancer pain. In response, in April 2016 the North Carolina 

Medical Board launched the Safe Opioid Prescribing Initiative, an investigative program intended 

to limit overprescribing of opioids. This study focuses on the association of the Safe Opioid 

Prescribing Initiative with immediate and sustained changes in opioid prescribing among all 

opioid patients, and opioid discontinuation and tapering among high-dose (>90 milligrams of 

morphine equivalents), long-term (>90 days) opioid therapy patients.

Methods: Controlled and single interrupted time series analysis of opioid prescribing outcomes 

before and after the implementation of Safe Opioid Prescribing Initiative was conducted, using de-

identified data from the North Carolina Controlled Substances Reporting System from January 

2010 through March 2017. Analysis was conducted in 2019–2020.

Results: In an average study month, 513,717 patients, including 47,842 high-dose, long-term 

opioid therapy patients, received 660,912 opioid prescriptions at 1.3 prescriptions per patient. 

There was a 0.52% absolute decline (95% CI= −0.87, −0.19) in patients receiving opioid 

prescriptions in the month after Safe Opioid Prescribing Initiative implementation. Abrupt 

discontinuation, rapid tapering, and gradual tapering of opioids among high-dose, long-term 

opioid therapy patients increased by 1% (95% CI= −0.22, 2.23), 2.2% (95% CI=0.91, 3.47), and 

1.3% (95% CI=0.96, 1.57), respectively, in the month following Safe Opioid Prescribing Initiative 

implementation.
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Conclusions: Although Safe Opioid Prescribing Initiative implementation was associated with 

an immediate decline in overall opioid prescribing, it was also associated with an unintended 

immediate increase in discontinuations and rapid tapering among high-dose, long-term opioid 

therapy patients. Better policy communication and prescriber education regarding opioid tapering 

best practices may help mitigate unintended consequences of statewide policies.

INTRODUCTION

In 2017 in the U.S., 47,600 opioid overdose deaths occurred, at an average of 130 per day.1 

Although illicit opioids including fentanyl, carfentanil, and heroin are implicated in the 

majority of opioid-related deaths,1 prescription opioid overdose deaths claimed more 

American lives in 2017 than in any single year on record, contributing to >17,000 deaths per 

year.1 High doses and longer durations of opioid prescriptions are associated with overdose 

deaths2–5 and the inappropriate use of prescription opioids is a gateway to diversion and the 

use of heroin and illicit fentanyl.6–8 The Centers for Disease Control and Prevention (CDC) 

estimates that >700 people seek care in emergency departments every day for opioid-related 

harms.9 In 2017, an estimated 1.7 million Americans adults had a substance use disorder 

that involved prescription pain relievers10 and 9.9 million Americans used prescription 

opioids for non-medical purposes.10 As of 2013, the total economic burden of opioid use 

disorders and overdoses related to prescription opioids was estimated to be $78.5 billion.11

Though this epidemic is multifactorial, most policy-based attention has focused on curtailing 

opioid overprescribing.12 To limit opioid overprescribing and address prescription opioid 

overdoses, CDC introduced opioid prescribing guidelines for chronic non-cancer pain in 

March 2016.13 The following month, April 2016, the North Carolina Medical Board 

(NCMB) announced that it had adopted the guidelines and launched the Safe Opioid 

Prescribing Initiative (SOPI), an investigative program intended to address overprescribing 

by “identifying prescribers who manage large number of patients at high doses of opioids, as 

well as prescribers who have had two or more patient deaths due to opioid poisoning.”14 The 

NCMB sent letters and e-mails to all NC providers detailing the SOPI launch and its 

intention to investigate providers who met the criteria. By December 2016, 62 NC 

prescribers had been investigated under SOPI and 54% of those had been disciplined.14

There is concern that programs such as SOPI, which involve scrutiny and enforcement by 

state medical boards, may lead to inappropriate tapering or discontinuation of opioid pain 

medications for patients with legitimate pain control needs. CDC guidance suggests that 

opioid reduction of ≤10% per week may be ideal. However, many physician groups, as well 

as CDC, have expressed concern that some patients may be tapered and even discontinued at 

a much higher rate.15,16 Patients who receive high-dose, long-term opioid therapy (HD-

LTOT), defined as receiving ≥90 milligrams of morphine equivalents (MMEs) of opioids for 

≥90 consecutive days, may be particularly vulnerable.17 HD-LTOT patients, if abruptly 

tapered or discontinued, may suffer withdrawal and seek opioids elsewhere, increasing their 

potential for illicit drug use and overdose.
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In this study, the authors examined the association of SOPI with immediate and sustained 

changes in: (1) overall opioid prescribing in NC and (2) tapering and discontinuation of 

prescription opioids among HD-LTOT patients.

METHODS

A controlled interrupted time series study was conducted to examine changes in temporal 

trends of opioid prescribing overall and discontinuation and tapering among HD-LTOT 

patients in NC, following the NCMB’s adoption of CDC opioid prescribing guidelines and 

launching of SOPI in April 2016. De-identified data from January 2010 through March 2017 

were obtained from the NC Controlled Substances Reporting System. This database contains 

all outpatient prescriptions of Schedule II–V substances dispensed by NC pharmacies, 

except for those managed by the Veterans Administration and located on military bases.

Study Population

Any individual who filled ≥1 opioid pain medication prescription, excluding tramadol, 

buprenorphine, and methadone, was included; reasons for these exclusions are detailed in 

the Appendix. Individuals who received a daily dosage of ≥90 MMEs for ≥90 consecutive 

days were considered HD-LTOT patients. Ninety or more consecutive days of opioids meets 

the LTOT defintion,18–21 and the CDC considers 90 MMEs per day a high dose.13 MME for 

all opioids were calculated using CDC conversion ratios.22 Overlapping prescriptions with 

<7 days of overlap were staggered to follow one another; ≥7 days of overlap was considered 

true overlap and doses were summed for each overlapping day.

Measures

Outcomes were: (1) proportion of NC population (all ages) filling an opioid prescription or 

opioid prescribing rate, (2) proportion of all opioid patients who received HD-LTOT, (3) 

average opioid prescriptions per opioid patient, (4) proportion of HD-LTOT patients who 

were discontinued, (5) proportion of HD-LTOT patients who were tapered rapidly, and (6) 

proportion of HD-LTOT patients who were tapered gradually. Monthly outcome estimates 

were calculated. The first 3 months of the data series were truncated owing to the 90-day 

HD-LTOT eligibility requirement; hence, analyses included data from April 2010 to March 

2017.

The HD-LTOT patients were considered discontinued if they were not dispensed any opioid 

pain medication for ≥30 consecutive days. HD-LTOT patients were considered tapered if the 

total MMEs they received from all prescribers decreased during a 14-day period. Then, the 

percentage change in opioid MMEs from day 1 to 14 among tapered patients was calculated. 

Those tapered by ≥19% during this 14-day period (equivalent to CDC-defined 10% per 

week)15 were classified as gradually tapered. Those tapered by >19% over the 2 weeks were 

considered rapidly tapered. This was a dynamic cohort where HD-LTOT patients who were 

discontinued or tapered <90 MMEs were censored from the HD-LTOT population, but could 

re-enter if they again met the HD-LTOT criteria.

The exposure was the launch of NCMB SOPI in April 2016. SOPI was launched 

simultaneously with the NCMB’s adoption of the CDC opioid prescribing guidelines for 

Ranapurwala et al. Page 3

Am J Prev Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



chronic non-cancer pain, which were released in March 2016. Thus, the authors compared 

trends in outcomes prior to and including April 2016, relative to May 2016 and thereafter.

Two control groups were included to address potential co-intervention/contamination of 

SOPI’s effects by the CDC guidelines. First, the guidelines addressed co-prescription of 

benzodiazepines and opioids, but SOPI’s investigative criteria were based solely on opioids. 

Hence, using benzodiazepine prescribing trends as a control would allow to remove the 

effects of the CDC guidelines, such that a change in opioid prescribing beyond what can be 

observed in benzodiazepine prescribing (as the effects of CDC’s guidelines) can be 

attributed to SOPI Secondly, prior studies have used prescribing trends in other medications 

as a control.23,24 Pertinent to opioids, other scheduled substances (e.g., stimulants) can be 

used, which like benzodiazepines are also prescribed for mental health disorders and 

sometimes co-prescribed with opioids.

Patients who receive opioids from <1 prescriber may be more likely to be rapidly tapered or 

discontinued. Therefore, analyses were stratified by receiving opioid medications from a 

single prescriber versus multiple prescribers. Any patient receiving simultaneous opioid 

prescriptions from <1 prescriber was considered a multiple prescriber patient for the entirety 

of the study.

Statistical Analysis

Autoregressive integrated moving average models were used for controlled interrupted time 

series analyses24 to examine the association of SOPI with the trends of opioid prescribing 

rate and average opioid prescriptions per patient. In addition, single series interrupted time 

series analysis was used for all outcomes.25 Model details are explained in the Appendix. 

The models included a first- and second-order autoregressive component to the model 

(p=1,2). Adding an autoregressive moving average component (q=1) reduced model fit and 

was excluded. Prior studies have noted a seasonal trend in opioid prescribing, where rates 

decline in November and December before increasing again in January.26 This effect was 

modeled using an indicator variable for November and December. Presentation of results 

focuses on effect sizes and precision (95% CIs) rather than statistical significance.

As the discontinuation and tapering definitions respectively required 30-day and 14-day 

follow ups with no opioids, very few discontinuations and tapering were observed in the first 

and last months of the time series. Therefore, May 2010 and March 2017 were excluded 

from the discontinuation and tapering analyses.

Sensitivity analyses were conducted to: (1) examine SOPI’s potential anticipatory (starting 

in March or April 2016) or lagged (starting in June 2016) effects by modifying the exposure 

definition; (2) examine discontinuations, rapid tapering, and gradual tapering among those 

who receive moderate-dose (≥50 MMEs) LTOT (MD-LTOT); (3) compare the effect of 

SOPI during the intervention period with the prior year’s HD-LTOT population as controls 

using a difference-in-differences framework; and (4) examine the HD-LTOT rate, 

discontinuation, and tapering among those receiving methadone, as methadone is usually 

prescribed at very high doses for <1% of chronic pain management cases (Appendix). This 

study was approved by the IRB at the University of North Carolina at Chapel Hill.
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RESULTS

In NC, from April 2010 to March 2017, there were 57,404,706 dispensed prescriptions of 

opioid pain medications excluding tramadol, buprenorphine, and methadone. During this 

period, a total of 205,255 (2%) people received HD-LTOT (Appendix Table 1). Although 

daily MME trends remained constant among opioid patients from 2010 to 2017, the days’ 

supply increased over time (Appendix Table 1).

During an average calendar month between April 2010 and March 2017, an estimated 

513,717 patients received about 660,912 opioid prescriptions, at a rate of 1.3 prescriptions 

per patient, and 9.3% of opioid patients received HD-LTOT (Appendix Table 2). Though 

single prescriber patients formed almost half of all opioid patients, only 1.8% of single 

prescriber opioid patients received HD-LTOT compared with 16.6% in the multiple 

prescriber patient group (Appendix Table 2). Single prescriber HD-LTOT patients were 

more often discontinued compared with the multiple prescriber HD-LTOT patients 

(Appendix Table 2).

The opioid prescribing rate remained stable at approximately 5%–6% population per month 

before SOPI, but then declined in the month immediately following the SOPI rollout by 

0.52% (95% CI= −0.86, −0.19) relative to benzodiazepines and by 0.54% (95% CI= −0.87, 

−0.20) relative to stimulants, and remained stable thereafter (Table 1; Figures 1A and 1B). 

After SOPI implementation, the trend of receiving opioids from a single prescriber 

increased, whereas the rates of multiple prescriber opioid patients declined (Table 1; Figure 

1C); both trends were stable pre-SOPI.

The proportion of all opioid patients who received HD-LTOT increased from 7% to 10% 

during the pre-SOPI period (Figure 2A). This trend reversed post-SOPI when the proportion 

of HD-LTOT started declining, falling to 8% by 2017 (Table 2; Figure 2A). This trend 

change was confined to multiple prescriber HD-LTOT patients. The average number of 

opioid prescriptions per patient declined continuously from 2010 to 2017 without any 

evident policy effects (Table 2; Appendix Figure 1).

Prior to SOPI, the rate of opioid discontinuation among HD-LTOT patients ranged from 

approximately 3% to 7% per month (Figure 2B), with a minimal decline of 0.01% per month 

during this period (Table 2). By contrast, during the month post-SOPI, the discontinuation 

rate increased by 1% (95% CI= −0.22, 2.23) for all HD-LTOT patients (Table 2; Figure 2B). 

Single prescriber HD-LTOT patients, who had a more pronounced decline in discontinuation 

pre-SOPI (−0.05% per month), experienced 1.9% increase in discontinuations in the month 

following SOPI implementation (Table 2). Multiple prescriber HD-LTOT patients, who had 

stable pre-SOPI discontinuation trend, experienced a modest 0.7% increase in 

discontinuation the month after SOPI.

Rapid tapering among HD-LTOT patients declined from approximately 10% per month in 

2010 to <8% per month in 2016 (Figure 2C). Post-SOPI, there was an immediate increase of 

2.2% (95% CI=0.91, 3.47) in rapid tapering (Table 2) and returned to close to the pre-SOPI 

levels within approximately 11 months. There was no effect measure modification by single 

or multiple prescribers (Figure 2C).

Ranapurwala et al. Page 5

Am J Prev Med. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gradual tapering among HD-LTOT patients pre-SOPI was stable at approximately 4% per 

month (Figure 2D; Table 2). Gradual tapering increased by 1.3% (95% CI=0.96, 1.57) in the 

month after SOPI and then declined but remained above pre-SOPI levels in 2017 (Table 2). 

Overall, the combined rates of discontinuation and rapid tapering were much higher than the 

rate of gradual tapering before and after SOPI (Figure 2B–D).

Sensitivity analyses ascertained the robustness of the results (see Appendix). Anticipatory or 

lagged effects of the policy did not change results substantively (Appendix Table 3). 

Although the overall rates of discontinuations, rapid tapering, and gradual tapering among 

MD-LTOT patients were slightly lower than those of HD-LTOT patients, their association 

with SOPI was very similar to that among the HD-LTOT patients (Appendix Table 4). 

Difference-in-differences analyses showed that compared to prior years, the introduction of 

SOPI in 2016 resulted in 4.3% (95% CI=3.5, 5.2) additional discontinuations, 3.2% (95% 

CI=2.8, 3.5) additional rapid tapering, and 0.46% (95% CI=0.42, 0.50) additional gradual 

tapering (Appendix Tables 5 and 6). Finally, stratified methadone analysis revealed that in an 

average month 65%-75% of methadone patients were HD-LTOT (median daily MMEs=120) 

compared with 8%–12% of HD-LTOT patients among those receiving other opioids. SOPI’s 

impact on discontinuations and tapering among methadone HD-LTOT patients is similar to 

that seen in the main analyses (Appendix Figure 2A–F

DISCUSSION

This is the first study to examine a state medical board policy initiative to address opioid 

overprescribing on discontinuation and tapering of opioids among HD-LTOT patients. There 

was a 0.52% reduction in opioid prescribing rate in NC the month after SOPI 

implementation that remained unchanged over the rest of the study period. There was also a 

decline in the proportion of patients receiving HD-LTOT post-SOPI. Immediately after the 

NCMB’s SOPI implementation, abrupt discontinuation, rapid tapering, and gradual tapering 

of opioids among HD-LTOT patients increased by 1%, 2.2%, and 1.3%, respectively.

The increase in gradual tapering, the decline in HD-LTOT, and the decline in patients 

receiving opioids overall are likely to be viewed as a success of SOPI. However, the 

simultaneous increase in discontinuations and rapid tapering may cause concern as they 

could lead to uncontrolled pain and induce patients to seek unregulated market for opioids.27 

Although the differences in discontinuations post-SOPI were statistically non-significant, the 

3%–7% abrupt discontinuations among HD-LTOT and the additional 1% increase post-SOPI 

may be concerning.28,29 The 0.52% decline in opioid prescribing rate (~20,000 fewer 

patients across the state per month) occurred in a single month following SOPI 

implementation, which potentially suggests a sudden reduction or even stoppage in opioid 

prescribing by NC prescribers.

During the past 2 decades, the pendulum has swung from a focus on pain management using 

opioids to regulations designed to reduce overprescribing of opioids.30 Now, there is concern 

that patients with chronic pain may be denied needed pain management.31–34 If changes in 

recommendations and policies are not well communicated, it may lead to a chilling effect, 

causing prescribers to decline opioid pain relievers to new patients or rapidly taper or 
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discontinue opioids to patients already receiving them.33,34 A recent study showed that 

discontinuing individuals at ≥120 MMEs of LTOT was associated with increased emergency 

department visits.35 Owing to growing concerns,36 CDC has advised against misapplications 

of the guidelines that result in abrupt tapering or discontinuation.16,37,38 Rapid tapering and 

discontinuation results from this study support the recent consensus statement from the 

American Academy of Pain Medicine.15 Another study examining the impact of CDC 

guidelines suggested that opioid prescribing declined nationally after the CDC guidelines 

were released.39 However, this study did not examine rapid tapering or discontinuation.

The impact of SOPI varied by the number of prescribers a patient received opioids from. 

Discontinuation was higher among those receiving HD-LTOT from a single prescriber 

compared with multiple prescribers, whereas rapid and gradual tapering were higher among 

multiple prescriber HD-LTOT patients than those with a single prescriber. Multiple 

prescriber HD-LTOT patients may continue to receive some opioids even if 1 prescriber 

discontinues prescribing, hence appearing to be tapered even when 1 of their multiple 

prescriptions is discontinued. However, single prescriber HD-LTOT patients will only appear 

as discontinued when their sole prescriber discontinues opioid prescribing.

During the study period, HD-LTOT patients represented 2% of opioid patients in NC; that is, 

>200,000 people. The authors found that the proportion of opioid patients who received HD-

LTOT increased pre-SOPI but declined post-SOPI, especially among multiple prescriber 

opioid patients. Simultaneously, the opioid prescription rate trend was stable (neither 

increasing nor decreasing) before and after SOPI, but there was an immediate decrease in 

opioid prescribing rate the month after SOPI implementation. Further, there was no change 

in the average opioid prescriptions per patient, which were already decreasing pre-SOPI and 

kept decreasing post-SOPI. This suggests that the HD-LTOT patient group was one of the 

most affected by SOPI. This is also the group of patients that is potentially most vulnerable 

to unintended consequences of rapid tapering and discontinuation, and it is concerning that 

the combined proportion of rapidly tapering and discontinuation was much higher than 

gradual tapering both pre- and post-SOPI. There is a need for better communication to 

providers about appropriate tapering strategies and harms of abrupt discontinuation.

Limitations

This study has limitations that could not be addressed. First, given the limited nature of the 

data, patients who died, migrated out of the state, or were incarcerated could not be 

identified. These individuals may erroneously appear as discontinued. However, mortality, 

incarcerations, and outmigrations over the study period are much smaller than the number of 

individuals included in this study, and any resulting overestimation of discontinuation will 

be expected to affect pre- and post-SOPI trends similarly, thereby not affecting the 

interpretation of the results. Second, the exact reasons that may have caused each specific 

case of discontinuation, rapid tapering, or gradual tapering are unknown. However, 

regardless of the exact reasons, there is an immediate change (or a disruption) in the trend of 

these events after SOPI implementation. Lastly, differential effects of SOPI by age, gender, 

race, and payer type could not be addressed due to lack of demographic information in the 

data available to the authors. The strengths of the study include use of a comprehensive 
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statewide database with high-quality and detailed information opioid prescribing 

information, well-measured exposure and outcomes, and controlled interrupted time series 

design limiting potential for selection effects.

CONCLUSIONS

This study presents some of the first large-scale documented evidence of a state-level policy 

designed to combat opioid overprescribing on opioid tapering and discontinuation among 

patients receiving HD-LTOT. SOPI implementation was associated with an immediate 

decline in overall opioid prescribing and HD-LTOT. However, it was also associated with an 

immediate increase in discontinuations and rapid tapering in HD-LTOT, suggesting a need to 

emphasize communication with, and education of, prescribers regarding best practices in 

tapering of opioids.
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Figure 1A, 1B, 1C. 
Association of NCMB SOPI with opioid prescribing rate in North Carolina using controlled 

and single interrupted time series analyses: 2010–2017.

HD-LTOT, high dose long term opioid therapy; Rx, prescription; SOPI, Safe Opioid 

Prescribing Initiative; NCMB, North Carolina Medical Board.
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Figure 2A, 2B, 2C, 2D. 
Association of NCMB SOPI with receiving HD-LTOT and being discontinued and tapered 

off opioids among HD-LTOT patients in North Carolina: 2010–2017.

HD-LTOT, high dose long term opioid therapy; SOPI, Safe Opioid Prescribing Initiative; 

NCMB, North Carolina Medical Board.
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Table 1.

Association of Safe Opioid Prescribing Initiative (SOPI) With Opioid Prescribing Outcomes Among All 

Opioid Patients in NC: 2010–2017

Control series Immediate absolute change (β6) after SOPI 
(95% CI) relative to control

Sustained trend changes (β7) after SOPI 
(95% CI) relative to control

Opioid patients/100 NC population

 Benzodiazepines −0.5248 (−0.8584, −0.1911) 0.0380 (−0.0084, 0.0844)

 Stimulants −0.5374 (−0.8722, −0.2026) 0.0462 (−0.0444, 0.0486)

Number of opioid prescriptions per patient

 Benzodiazepines 0.0020 (−0.0249, 0.0289) −0.0016 (−0.0021, 0.0053)

 Stimulants −0.0086 (−0.0341, 0.0168) −0.0014 (−0.0049, 0.0022)

SOPI, Safe Opioid Prescribing Initiative; NC, North Carolina.
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Table 2.

Association of Safe Opioid Prescribing Initiative (SOPI) With Opioid Prescribing Outcomes Among All 

Opioid Patients and High Dose Long Term Opioid Therapy Patients in North Carolina: 2010-2017

Overall/Stratified Pre-SOPI monthly trend 
(95% CI)

Immediate absolute change 
after SOPI (95% CI)

Difference between postand 
pre-SOPI monthly trends 

(95% CI)

All opioid patients

 Opioid patients/100 NC population

  Overall 0.0041 (−0.0006, 0.0089) −0.4186 (−0.7780, −0.0592) −0.0056 (−0.0591, 0.0480)

  Single prescriber −0.0001 (−0.0028, 0.0026) −0.2797 (−0.5227, −0.0366) 0.0462 (0.0113, 0.0811)

  Multiple prescriber 0.0045 (−0.0046, 0.0136) −0.0556 (−0.1994, 0.0883) −0.0395 (−0.0801, 0.0011)

 HD-LTOT rate/ 100 opioid patients

  Overall 0.0478 (0.0404, 0.0552) 0.6293 (−0.0617, 1.3202) −0.2406 (−0.3386, −0.1427)

  Single prescriber 0.0004 (−0.0238, 0.0247) 0.1749 (−0.1197, 0.4695) −0.0012 (−0.1003, 0.0979)

  Multiple prescriber 0.0813 (0.0740, 0.0886) 0.4033 (−0.3508, 1.1574) −0.2004 (−0.3059, −0.0950)

 Opioid prescriptions per patient

  Overall −0.0009 (−0.0011, 
−0.0006)

−0.0011 (−0.0268, 0.0246) −0.0015 (−0.0050, 0.0021)

  Single prescriber −0.0004 (−0.0005, 
−0.0003)

0.0031 (−0.0091, 0.0152) 0.0006 (−0.0012, 0.0023)

  Multiple prescriber −0.0016 (−0.0018, 
−0.0015)

−0.0035 (−0.0261, 0.0191) 0.0011 (−0.0021, 0.0043)

HD-LTOT patients

 Discontinuation rate/100 HD-LTOT patients

  Overall −0.0123 (−0.0219, 
−0.0027)

1.0030 (−0.2214, 2.2274) −0.0370 (−0.2266, 0.1525)

  Single prescriber −0.0520 (−0.0769, 
−0.0271)

1.9406 (−1.0273, 4.9086) −0.2652 (−0.7245, 0.1940)

  Multiple prescriber −0.0052 (−0.0124, 0.0020) 0.6910 (−0.2788, 1.6608) −0.0120 (−0.1627, 0.1387)

 Rapid tapering rate/ 100 HD-LTOT patients

  Overall −0.0316 (−0.0424, 
−0.0208)

2.1922 (0.9106, 3.4738) −0.1765 (−0.3743, 0.0213)

  Single prescriber −0.0456 (−0.0571, 
−0.0342)

1.9040 (0.5221, 3.2858) −0.1726 (−0.3846, 0.0393)

  Multiple prescriber −0.0299 (−0.0408, 
−0.0189)

2.2290 (0.9275, 3.5304) −0.1692 (−0.3702, 0.0318)

 Gradual tapering rate/ 100 HD-LTOT patients

  Overall −0.0094 (−0.0119, 
−0.0069)

1.2630 (0.9599, 1.5660) −0.1240 (−0.1704, −0.0777)

  Single prescriber −0.0057 (−0.0106, 
−0.0008)

1.1685 (0.5970, 1.7399) −0.1080 (−0.1949, −0.0210)

  Multiple prescriber −0.0105 (−0.0127, 
−0.0082)

1.3171 (1.0240, 1.6103) −0.1230 (−0.1679, −0.0781)

HD-LTOT, high dose long term opioid therapy; SOPI, Safe Opioid Prescribing Initiative; NC, North Carolina.
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