
Townsend Tarlise (Orcid ID: 0000-0001-7459-9798) 
 
 
 
 
 
Did prescribing laws disproportionately affect opioid dispensing to Black patients? 

 

Tarlise Townsend, PhD 

Corresponding author 

Email: tarlise.townsend@nyulangone.org 

Affiliate, University of Michigan Department of Health Management and Policy; 1415 

Washington Heights, Ann Arbor, MI 48109 

Postdoctoral Fellow, Center for Opioid Epidemiology and Policy, NYU Grossman School of 

Medicine Department of Population Health; 180 Madison Ave., New York, NY 10016 

Postdoctoral Fellow, NYU Rory Meyers College of Nursing; 433 1st Ave., New York, NY 

10010 

 

Amy S. B. Bohnert, PhD  

Email: amybohne@med.umich.edu 

Professor, University of Michigan Departments of Anesthesiology, Psychiatry, and 

Epidemiology; 1500 E. Medical Center Drive, Ann Arbor, MI 48109 

Research Investigator, VA Center for Clinical Management Research; 2215 Fuller Rd, Ann 

Arbor, MI 48105 

 

Pooja Lagisetty, MD  

Email: lagiset@med.umich.edu 

This is the author manuscript accepted for publication and has undergone full peer review but
has not been through the copyediting, typesetting, pagination and proofreading process, which
may lead to differences between this version and the Version of Record. Please cite this article
as doi: 10.1111/1475-6773.13968

This article is protected by copyright. All rights reserved.

http://orcid.org/0000-0001-7459-9798
http://dx.doi.org/10.1111/1475-6773.13968
http://dx.doi.org/10.1111/1475-6773.13968


 2 

Assistant Professor, University of Michigan Department of Internal Medicine; 1500 E. Medical 

Center Drive, Ann Arbor, MI 48109 

Research Investigator, VA Center for Clinical Management Research; 2215 Fuller Rd, Ann 

Arbor, MI 48105 

 

Rebecca L. Haffajee, JD PhD 

Email: rebeccahaffajee@gmail.com 

Acting Assistant Secretary for Planning and Evaluation (ASPE) and Principal Deputy ASPE, 

U.S. Department of Health and Human 

Services, 200 Independence Avenue, SW, Washington, DC 20201 

 

Disclaimer: This article was conceived and drafted when Dr. Haffajee was employed at the 

RAND Corporation, and the findings and views in this article do not necessarily reflect the 

official views or policy of her current employer, the U.S. Department of Health and Human 

Services, or the U.S. Government. 

 

Acknowledgements: We would like to acknowledge David Powell and Matthew Myers for their 

contributions to this research. 



 3 

ABSTRACT (max: 300 words) 
 
Objective: To evaluate whether pain management clinic laws and prescription drug monitoring 

program (PDMP) prescriber check mandates, two state opioid policies with relatively rapid 

adoption across states, reduced opioid dispensing more or less in Black versus White patients. 

Data sources: Pharmacy claims data, U.S. sample of commercially-insured adults, 2007-2018. 

Study design: Stratifying by race, we used generalized estimating equations with an event-study 

specification to estimate time-varying effects of each policy on opioid dispensing, comparing to 

the four pre-policy quarters and states without the policy. Outcomes included high-dosage 

opioids, overlapping opioid prescriptions, concurrent opioid/benzodiazepines, opioids from >3 

prescribers, opioids from >3 pharmacies. 

Data extraction methods: We identified all prescription opioid dispensing to Black and White 

adults ages 18-64 without a palliative care or cancer diagnosis code. 

Principle findings: 7,096,592 White and 1,167,310 Black individuals met inclusion criteria. Pain 

management clinic laws were associated with reductions in two outcomes; their association with 

high-dosage receipt was larger among White patients. In contrast, reductions due to PDMP 

mandates appeared limited to, or larger in, Black patients compared to White patients in four of 

five outcomes. For example, PDMP mandates reduced high-dosage receipt in Black patients by 

0.7 percentage points (95% CI: 0.36 ppt. to 1.08 ppt.) over four years, an 8.4% decrease from 

baseline; there was no apparent effect in White patients. Similarly, while there was limited 

evidence that mandates reduced overlapping opioid receipt in White patients, they appeared to 

reduce overlapping opioid receipt in Black patients by 1.3 ppt. (95% CI: -1.66 ppt. to -1.01 ppt.) 

across post-policy years—a 14.4% decrease from baseline. 
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Conclusions: PDMP prescriber check mandates but not pain management clinic laws appeared to 

reduce opioid dispensing more in Black patients than White patients. Future research should 

discern the mechanisms underlying these disparities and their consequences for pain 

management. 

Keywords: opioids; prescriptions; policy; racial inequity; racial disparities; racial discrimination  
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What is known on this topic:  

- Pain management clinic laws and prescription drug monitoring program prescriber check 

mandates (“PDMP mandates”) can reduce prescription opioid dispensing. 

- Throughout the ongoing drug overdose crisis, Black Americans have experienced lower rates 

of overdose attributable to medical and nonmedical use of prescription opioids. 

- On average, Black patients receive fewer opioids for a given diagnosis than White patients 

and are more likely to experience dose reductions and opioid discontinuation, and this 

difference is not explained by relevant clinical factors. 

What this study adds:  

- PDMP mandates appeared to reduce opioid dispensing more in Black patients than in White 

patients, despite lower rates of dispensing at baseline. 

- Pain management clinic laws appeared to reduce some opioid dispensing outcomes; in one 

case, the estimated effect was larger in White compared to Black patients. 
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INTRODUCTION 

Opioid prescribing, which accelerated dramatically in the mid-1990s, contributed to the first 

wave of the modern opioid overdose crisis.1 This prompted a large policy response to limit the 

prescription opioid supply, and particularly to curb practices that can increase and indicate risk 

of opioid-related harms. These include high-dose prescribing, overlapping opioid or 

opioid/benzodiazepine prescribing, and receipt of prescription opioids from multiple prescribers 

or pharmacies (although each of these practices may be clinically indicated under some 

circumstances).2–6 While a number of evaluations of these policies have been conducted, their 

effects have rarely been investigated by race and ethnicity, despite the vast racial and ethnic 

differences in the trajectory of the opioid crisis.7,8 Through standardization, opioid prescribing 

policies may reduce racial disparities in opioid prescribing, wherein Black patients tend to 

receive fewer opioids than White patients for a given diagnosis.9,10 Alternatively, however, 

prescribing policies may perpetuate or exacerbate racial disparities by raising provider awareness 

of the dangers of unsafe prescribing and potentially prompting the use of racial stereotypes to 

assess a patient’s “legitimate” need for prescription opioids.11,12 

 

Two state policies that appear to have substantially influenced opioid prescribing include pain 

management clinic laws and prescription drug monitoring program (PDMP) prescriber check 

mandates.3 PDMPs are electronic databases that store patient and prescription information for 

opioids and other controlled substances. While all states but Missouri had a PDMP as early as 

2011, fewer have required prescribers to query the PDMP before prescribing a relevant 

medication (Appendix Table 1).13 Findings on the overall effects of PDMPs have been mixed, 

but evidence of an inverse association between PDMP prescriber check mandates and opioid 
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prescribing volume is more consistent.3 Pain management clinic laws differ from PDMP 

mandates in that they specifically regulate facilities that primarily treat pain; by 2020, 13 states 

had adopted a pain management clinic law (Appendix Table 1).14 These laws impose operational, 

personnel, inspection, and other requirements on pain management clinics towards reducing the 

existence of so-called “pill mills”.3,15 For example, pain management clinic laws often require a 

clinic to register with the state or obtain a license to operate, and may require clinic owners or 

medical directors to have particular medical credentials or training. These laws are less well-

studied, but growing evidence suggests they also reduce opioid prescribing, including when 

paired with PDMPs.3,16,17  

 

Given evidence of differential opioid prescribing by patient race, there may be racial disparities 

in the effects of opioid prescribing policies. Black patients in the U.S. are less likely than White 

patients to receive opioids for a given pain-related diagnosis, particularly when a discrete source 

of pain is difficult to identify.9,18 Even after adjustment for clinically relevant factors, Black 

patients may be more likely to experience opioid dose reductions and discontinuation19,20, as well 

as precautionary measures such as urinalysis and restricted refills.21 Yet Black people experience 

lower rates of prescription opioid overdose and prescription opioid overdose mortality than 

White people22–25 and are equally or less likely to report nonmedical prescription opioid use.25–27 

Together, these findings suggest discriminatory practices by providers, possibly driven by biased 

perceptions of Black patients as “drug-seeking”, experiencing less pain than White counterparts, 

or as otherwise less “legitimate” patients.28,29  
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By increasing standardization, state laws that aim to reduce excess opioid prescribing could serve 

to alleviate racial disparities in opioid receipt. This may be particularly likely to result from 

policies that primarily target individual prescribing decisions, such as PDMP prescriber check 

mandates (“PDMP mandates”), compared to those that primarily target institutions, like pain 

management clinic laws. By influencing individual prescriber behavior, PDMP mandates may 

reduce the potential for racial stereotypes to shape prescriber decision-making. However, if state 

opioid prescribing policies increase provider awareness of higher-risk practices, and if providers 

are disproportionately suspicious of Black patients, then these policies may reduce prescribing 

more in Black compared to White patients, despite lower rates of receipt at baseline.9,18 Indeed, 

such patterns have been observed in benzodiazepine prescribing, following initiation of New 

York State’s triplicate prescription program.11,12 While some have suggested that racially 

disparate opioid prescribing could have a protective effect on Black people by creating less risk 

of prescription opioid addiction and overdose8,30, the adverse consequences of discrimination in 

pain management are wide-reaching, including possible undertreatment of pain and reduced trust 

in healthcare providers, a key factor in patients’ decisions to seek treatment and preventive care 

and to adhere to medical recommendations.28,31–35 Moreover, efforts to alleviate prescription 

opioid-related harms will have limited success if they reduce excess prescribing in populations at 

lower but not higher risk.  

 

In this study, we estimate the effects of state PDMP prescriber check mandates and pain 

management clinic laws on indicators of higher-risk opioid prescribing, by Black/White race. We 

draw from 2007-2018 commercial healthcare claims data for patients receiving prescription 

opioids in all 50 states. 
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METHODS 

Study design 

We used event-study design, a quasi-experimental design, to examine time-varying associations 

of pain management clinic laws and PDMP prescriber check mandates with opioid receipt in 

Black and White patients. 

 

Data 

We used pharmacy claims data from Optum’s deidentified Clinformatics® Data Mart Database 

during 2007-2018. The database comprises 12-14 million unique individuals per year enrolled in 

commercial health plans.36 These patients are demographically comparable to the U.S. 

commercially insured population.36,37 We identified all prescription opioid fills by Black and 

White adults under age 65 who did not receive palliative care or a cancer diagnosis code at any 

time during 2007-2018. We concentrated on adults under age 65 because they experience greater 

risk of non-medical prescription opioid use and overdose than older adults. 23,38 

 

Variables 

Interventions 

Exposure variables included binary indicators of the number of years relative to (1, 2, 3, and ≥4 

years before and after) policy effective date, if any, of each policy type: (a) pain management 

clinic law, and (b) PDMP mandate (Appendix Table 1). Both sets of policy variables were 

included in all models. Year 0 was defined as the quarter in which the law came into effect and 

the three subsequent quarters. A PDMP mandate was considered to be in effect if prescribers 
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were required to check the PDMP based on a set of defined criteria (e.g., first opioid prescription 

to a new patient, and every 6 months thereafter); in other words, by “objective standard”. PDMP 

check requirements based on subjective criteria—e.g., the prescriber’s subjective determination 

that the patient could be exhibiting signs of misuse—did not qualify in this study as a PDMP 

prescriber check mandate because they leave checks to prescriber discretion similar to as if there 

was no such law. 

 

Outcomes 

We examined five binary opioid dispensing outcomes considered to increase risk of non-medical 

opioid use and overdose 2,39, which pain management clinic laws and PDMP mandates intend to 

address. Each outcome was measured at the quarter level: (1) receipt of a prescription with 

average daily dose of ≥90 morphine milligram equivalents (MME); (2) receipt of ≥7 days of 

overlapping opioid prescriptions; (3) receipt of ≥1 day of concurrent opioid and benzodiazepine 

prescriptions; (4) receipt of opioid prescriptions from >3 prescribers; (5) receipt of opioid 

prescriptions from >3 pharmacies. Concurrent prescriptions were ascertained using dispensing 

date and number of days supplied. 

 

Stratification 

We stratified by Black or White race using the race and ethnicity variable in Optum enrollment 

files, which Optum imputes for some patients based on sociodemographic data. In adults under 

age 65, missingness on this variable was 7%; the proportions of enrolled patients listed as Black 

and White, respectively, were within one percentage point of Census estimates of the racial 
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breakdown in the commercially insured population.40 Appendix Table 2 compares characteristics 

of our sample to those with missing race and ethnicity information. 

 

Covariates 

In addition to calendar year, we included individual and state-level demographic covariates that 

were potential confounders of the relationship between adoption of opioid prescribing policies 

and opioid dispensing outcomes. Individual-level covariates available in Optum enrollment files 

included age (18-34, 35-49, 50-64 years; time-varying), sex (female, male), and state of 

residence (time-varying). State-level covariates, obtained from American Community Survey 

one-year estimates41, included the percentage of the population that is White, the percent female, 

and mean age; all were time-varying. 

 

Statistical analysis 

Analyses 

Using generalized estimating equations with an event-study specification42,43, we modeled each 

policy’s effects by year relative to effective date, stratified by Black/White race. That is, we 

estimated a distinct coefficient for each year pre- and post-policy; the reference period was the 

year prior to the quarter the policy came into effect. Patients in states that did not adopt the 

policy were coded as 0 on each binary lead and lag variable. The identifying assumption was 

that, in the absence of each policy, differences between treatment and comparison states would 

have continued along the same trends at each time point relative to policy implementation, 

regardless of when the policy came into effect. 44 The event-study approach helps evaluate the 

credibility of the parallel trends assumption by enabling both visualization of pre-policy trends 
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and comparison of treatment and comparison states. Small, statistically insignificant pre-policy 

estimates would suggest this parallel trends assumption was satisfied. In addition, this design 

allows for time-varying policy effects. We included state fixed effects to account for fixed, cross-

sectional differences across states and calendar year fixed effects to account for secular changes 

that occurred nationally. We used the log link function and binomial distribution. Because nearly 

half of patients appeared in the dataset only once and due to lack of model convergence with 

more complex correlation structures, we used the independent correlation structure. Standard 

errors were clustered at the individual level to account for repeated measures within patients. 

 

To estimate the average effect of each policy on each dispensing outcome over the first four 

years post-policy, we calculated the mean of the four corresponding marginal effects, in an effort 

to reduce bias associated with the more commonly used difference-in-difference estimates when 

treatment effects vary over time.42 To contextualize these estimates, we compared them to the 

baseline in the treatment states, defined as the mean of the relevant outcome in the four quarters 

before the policy came into effect. This study was found exempt of oversight by the University 

of Michigan Institutional Review Board.45,46 

 

RESULTS 

We identified 7,096,592 White and 1,167,310 Black individuals ages 18-64 who received at least 

one opioid fill within a given quarter between 2007 and 2018, and who met other inclusion 

criteria (19,493,261 and 3,287,522 quarter-level observations, respectively; Table 1). Compared 

to White patients, a larger percentage of Black patients in the sample lived in a state with a pain 

management clinic law (White: 45.5%, 95% CI: 45.47% to 45.54%; Black: 59.1%, 95% CI: 
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59.02% to 59.20%) and with a PDMP access mandate (White: 71.5%, 95% CI: 71.47% to 

71.53%; Black: 75.9%, 95% CI: 74.84% to 75.99%). The sample was disproportionately female 

(White: 54.0%, 95% CI: 53.94% to 54.01%; Black: 61.1%, 95% CI: 60.96% to 61.14%), and in 

both groups roughly one-third of patients were in each age group (18-34 years, 35-49 years, 50-

64 years). 

 

With one exception, unadjusted means in each outcome were greater in White patients compared 

to Black patients. For example, White patients received a mean daily dose of 43.4 MME (95% 

CI: 41.54 MME to 45.27 MME) compared to 39.0 in Black patients (95% CI: 38.94 to 39.07 

MME), and the proportion of concurrent opioid/benzodiazepine prescribing was 16.7% in White 

patients (95% CI: 16.65% to 16.68%) compared to 12.6% in Black patients (95% CI: 12.52% to 

12.59%). The proportion receiving opioids from >3 prescribers was higher in Black patients 

(1.06%, 95% CI: 1.05% to 1.07%) than in White patients (0.951%, 95% CI: 0.946% to 0.955%). 

Similarly, White patients tended to experience higher or similar rates of receipt in the four-

quarter period before each law came into effect in treatment states (Appendix Table 3).  

 

Figures 1-3 present event-study plots for each policy, racial group, and outcome; Appendix 

Table 4 provides the corresponding marginal effect estimates. Table 2 presents the mean 

marginal effects across post-policy years, in comparison with the mean of the outcome in (a) 

comparison states and (b) the last pre-policy year mean in treatment states (“baseline”).  

 

Pain management clinic laws 
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Overall, pain management clinic laws were associated with lower rates of high-dose receipt and 

concurrent opioid receipt. The association between pain management clinic laws and high-dose 

receipt was larger in White compared to Black patients, while there was no apparent difference 

by race in the association with overlapping opioid receipt. 

 

Following flat pre-policy trends with estimates indistinguishable from zero, pain management 

clinic laws appeared to reduce the rate of high-dose receipt in both groups (Figure 1, Table 2). 

The mean estimated effect across post-policy years was larger in White patients (-1.6 percentage 

points, 95% CI: -1.74 ppt. to -1.51 ppt.) compared to Black patients (-0.7 ppt., 95% CI: -0.92 ppt. 

to -0.43 ppt). These effects correspond to an estimated 10.8% decrease from treatment state 

baseline in White patients and a 6.4% decrease in Black patients. In both groups, the estimated 

effects grew over the first three years post-policy and then flattened.  

 

Pain management clinic laws appeared to reduce overlapping opioid receipt in both Black and 

White patients, reversing upward pre-policy trends (Figure 2). The mean estimated effect across 

post-policy years was similar in White patients (-0.4 ppt, 95% CI: -0.485 ppt. to -0.272 ppt.) and 

Black patients (-0.2 ppt., 95% CI: -0.447 ppt. to -0.00491 ppt.). These effects corresponded to an 

estimated 4.3% decrease from treatment state baseline in White patients and a 2.6% decrease in 

Black patients. The estimated effects grew over the four years post-policy, although confidence 

intervals for Black patients were wide. 

 

In the period before the pain management clinic law came into effect, the rate of opioid receipt 

from >3 pharmacies was decreasing among White patients; post-policy, this trend flattened for 
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three years and then sharpened in the fourth post-policy year, potentially suggesting that pain 

management clinic laws slowed the downward trend in receipt from >3 pharmacies in this group 

(Figure 3). In Black patients, wide confidence intervals limited interpretation, but pain 

management clinic laws may have reversed an upward trend in receipt from >3 pharmacies; the 

mean estimated effect across post-policy years was -0.05 ppt. (95% CI: -0.07 ppt. to -0.02 ppt.), 

an approximately 7.1% decrease from baseline. 

 

Pain management clinic laws did not appear to reduce concurrent opioid/benzodiazepine receipt, 

receipt from >3 prescribers, or receipt from >3 pharmacies. In Black patients, concurrent 

opioid/benzodiazepine receipt appeared to increase following pain management clinic adoption 

(Figure 2, Table 2).  

 

PDMP mandates 

Overall, PDMP mandates appeared to reduce rates of high-dose receipt, overlapping opioids and 

concurrent opioid/benzodiazepine receipt, and receipt of opioids from >3 prescribers and >3 

pharmacies. In four of these five outcomes, however, the effects appeared limited to, or larger in, 

Black patients compared to White patients. 

 

PDMP mandates appeared to reduce the rate of high-dose receipt in Black but not White patients 

(Figure 1, Table 2). In both groups, high-dose receipt was increasing prior to the PDMP 

mandate. In White patients, this upward trend continued until 3 years post-policy and then 

reversed, remaining higher than at baseline. In Black patients, in contrast, the upward trend 
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reversed post-mandate; the mean estimated effect across post-policy years was -0.7 ppt. (95% 

CI: -1.08 ppt. to -0.36 ppt.), an estimated 8.4% decrease from baseline. 

 

PDMP mandates appeared to reduce the rate of overlapping opioid receipt in Black patients, and 

possibly in White patients to a lesser extent (Figure 2, Table 2). White patients experienced a 

downward pre-policy trend that may have been accelerated by the PDMP mandate. In Black 

patients, pre-policy trends were flat and near zero; after the mandate came into effect, effects 

were negative and grew over the first three post-policy years. The mean estimated effect in Black 

patients across post-policy years was -1.3 ppt. (95% CI: -1.66 ppt. to -1.01 ppt.), an estimated 

14.4% decrease from baseline. 

 

Similarly, PDMP mandates appeared to reduce the rate of concurrent opioid/benzodiazepine 

receipt in Black patients and possibly White patients to a lesser extent (Figure 2, Table 2). White 

patients experienced a downward pre-policy trend that appeared to continue following the PDMP 

mandate. In Black patients, pre-policy estimates were near zero and became increasingly 

negative post-policy. The mean estimated effect in Black patients across post-policy years was -

1.4 ppt. (95% CI: -1.76 ppt. to -1.03 ppt.), an estimated 8.5% decrease from baseline. 

 

PDMP mandates also appeared to reduce the rate of receipt from >3 prescribers in both White 

and Black patients (Figure 3); the overall estimated effect was larger in Black than White 

patients but confidence intervals overlapped (Table 2). For both groups, pre-policy means were 

stable and decreased post-policy; this amounted to a level (mean) change in White patients and a 

level and trend change in Black patients. In White patients, the estimated effect across post-
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policy years was -0.1 ppt. (95% CI: -0.15 ppt. to -0.09 ppt.), corresponding to an estimated 

11.1% decrease from baseline. In Black patients, the mean estimated effect across post-policy 

years was -0.2 ppt. (95% CI: -0.28 ppt. to -0.11 ppt.), corresponding to an estimated 18.2% 

decrease from baseline. 

 

Finally, PDMP mandates appeared to reduce receipt from >3 pharmacies in both Black and 

White patients, with no clear difference in magnitude of effect. Pre-policy estimates were flat 

and similar to zero in both groups and became negative after the law came into effect. In White 

patients, the mean estimated effect across post-policy years was -0.2 ppt. (95% CI: -0.22 ppt. to -

0.14 ppt.), corresponding to an estimated 50.0% decrease from baseline. In Black patients, the 

mean estimated effect across post-policy years was -0.2 ppt. (95% CI: -0.25 ppt. to -0.07 ppt.), 

corresponding to an estimated 40.0% decrease from baseline. 

 
DISCUSSION 
 
We found evidence of racially disparate effects of PDMP prescriber check mandates (“PDMP 

mandates”) on four out of five opioid dispensing outcomes. Despite lower rates of dispensing in 

Black patients in the year before the law came into effect, the effects of PDMP mandates on (a) 

receipt of high-dose opioids, (b) receipt of overlapping opioids (c) receipt of concurrent 

opioid/benzodiazepine fills, and (d) receipt of opioids from >3 prescribers appeared limited to, or 

larger among, Black patients compared to White patients ages 18-64 years. In contrast, we found 

no clear evidence that pain management clinic laws reduced opioid dispensing to a greater 

degree among Black patients. Instead, these laws appeared to reduce rates of high-dose receipt 

more in White patients, while overlapping opioid receipt declined in Black and White patients to 

a similar extent. 
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The magnitude of the estimated effects on higher-risk opioid dispensing tended to be clinically 

meaningful but did not reduce the prevalence of these outcomes to zero. In Black patients, for 

example, PDMP prescriber check mandates appeared to reduce high-dose opioid receipt by an 

estimated 8.4% from the four quarters pre-policy, while they did not appear to reduce high-dose 

receipt in White patients. Similarly, PDMP mandates appeared to reduce the rate of opioid 

receipt from >3 prescribers by an estimated 18.2% in Black patients and 11.1% in White 

patients, compared to the pre-policy year; however, the confidence intervals surrounding these 

effects by group overlapped. 

 

Our estimated race-disaggregated effects of PDMP mandates are in line with evidence of 

disparate opioid prescribing to Black compared to White patients9,19,20, and provide the first 

evidence, to our knowledge, that a leading opioid prescribing policy adopted in response to the 

ongoing drug overdose crisis may have disproportionately affected Black patients—despite 

lower risk of nonmedical prescription opioid use and prescription opioid overdose 

nationally.22,25–27 Disproportionate effects of PDMP mandates on Black patients could lead to a 

larger reduction in risk of prescription opioid use disorder and overdose in Black compared to 

White patients. If our findings are explained by prescriber racial bias, however, the adverse 

implications could be severe and wide-ranging, including reduced trust in the healthcare system, 

reduced medical help-seeking, and chronic stress due to experienced and anticipated racism, all 

of which can influence health outcomes.28,31–35,47,48  Future research should examine the 

mechanisms underlying our findings and the impact on care beyond prescribed opioid receipt. 
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Moreover, the net benefits of reduced opioid dispensing due to supply-side policies are unclear. 

Emerging evidence reveals frequent false positives and limited utility in PDMPs’ identification 

of “doctor and pharmacy shopping”—i.e., receipt of opioids from numerous prescribers or 

pharmacies.49 In addition, growing evidence suggests that, by reducing prescription opioid 

access, PDMPs and other policies to curb opioid prescribing could be associated with increased 

illicit opioid use and overdose.50–54 Our results raise the possibility of this process occurring 

disproportionately in Black patients. Patients who lose access to prescription opioids and who are 

at risk of transitioning to illegal opioid use due to opioid use disorder may benefit from transition 

to medication for opioid use disorder, such as methadone, buprenorphine, or naltrexone; yet the 

proportion of opioid analgesic prescribers who offer this treatment is small, and access is 

insufficient.55 In fact, a recent study also using Optum healthcare claims data found that Black 

patients were half as likely as White patients to obtain buprenorphine or naltrexone following an 

emergency department visit for overdose.56 Prescribers using PDMPs to inform opioid sparing 

should ensure that patients not prescribed opioids receive effective alternative forms of pain 

management, and that they are connected to evidence-based treatment for opioid use disorder 

when indicated. 

 

The divergence in results by policy type may relate to the difference in the principal target of 

pain management clinic laws and PDMP mandates. PDMP mandates target individual-level 

prescribing decisions, which research has found to be associated with patient race over and 

above clinical factors.9,19,20 In contrast, pain management clinic laws operate primarily on other 

factors (e.g., clinic ownership, state oversight, and billing procedures)14 and may therefore 

provide less opportunity for discrimination in prescribing. The larger association between pain 
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management clinic laws and high-dose dispensing in White patients could be related to the racial 

makeup of pain management clinic patients, which to our knowledge has not been studied and 

which could differ from the racial makeup of the commercially insured population. While 

everyone receiving an opioid prescription will in theory be influenced by a PDMP mandate in 

their state, this is not the case for pain management clinic laws. As a result, we are unable to 

discern the effects of pain management clinic laws on pain management clinic patients 

specifically. 

 

Our event study approach assumed no variation in policy effects by treatment cohort, i.e., the 

year and quarter in which each state’s law came into effect. Although studies have temporally 

clustered PDMP adoption based on features57,58, PDMP mandates were adopted continuously 

over time13, and we are not aware of evidence suggesting cohort effects of PDMP mandate 

queries or PMC laws, or of a likely mechanism for such effects. However, this is an area for 

future research. Relatedly, in some states, the laws of interest came into effect near the beginning 

or end of our analytic period (i.e., the years for which we possess data), resulting in an 

unbalanced panel; we were therefore unable to estimate coefficients for the full pre- or post-

period in these states. Anticipation effects, for instance between policy enactment and effective 

date, were also possible. However, the event study plots provide little evidence for anticipation 

effects in the year prior to implementation, perhaps with the exception of the models estimating 

the effect of PDMP query mandates on receipt from >3 prescribers in both Black and white 

patients. In those models, anticipatory effects would result in conservative coefficient estimates. 

Given minimal, if any, apparent difference in this potential bias between the Black and white 

groups, we would not expect this to affect our conclusions. 
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Our study has additional limitations. We were also unable to capture opioid fills paid out-of-

pocket, which is particularly common in pain management clinics.59 The pain management clinic 

laws in three states—Kentucky, Tennessee, and Wisconsin—included prohibition of cash 

payments.14 If patients in those states transitioned from paying cash to billing through insurance 

following adoption of these laws, it could artificially appear that the patient was newly 

transitioning to prescribed opioid use. This could bias results toward the null. It is not clear 

whether any such bias would vary by patient race, however. Second, a strength of our event-

study approach is the ability to assess the credibility of pre-existing trends. For some outcomes, 

we observed evidence of pre-policy trends in treatment states. In many cases, this may not be 

surprising—these laws were frequently adopted in response to worsening outcomes; still, it 

complicates evaluation of causal relationships. We took pre-policy trends into account in 

interpreting our findings, but further research is needed to replicate the results. Fourth, while we 

examined two of the state-level prescribing policies most consistently shown to influence higher-

risk opioid prescribing, enrollees included in the database may have been subject to other 

policies and guidelines impacting opioid prescribing beyond those examined here; however, we 

would expect year and state fixed effects to largely account for this in the models. Finally, and 

crucially, we were unable to evaluate the appropriateness of reduced opioid dispensing 

associated with each policy. This should be investigated in future research, along with 

mechanisms underlying the observed disparities and solutions to address inequitable pain 

management. 

 

CONCLUSION 
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Our results suggest that PDMP prescriber check mandates, but not pain management clinic laws, 

were associated with larger declines in opioid dispensing in Black patients compared to White 

patients. Despite persistently lower rates of non-medical prescription opioid use and 

overdose22,26,27, Black patients may experience greater declines in opioid dispensing following 

adoption of PDMP mandates. That is, rather than influencing both groups equally or primarily 

the group with greater average risk of opioid-related harms, PDMP mandates may have 

disproportionately reduced dispensing in a lower-risk and already disadvantaged group. 

Moreover, emerging concerns about unintended consequences of abrupt opioid discontinuation61, 

as well as low access to medication for opioid use disorder (particularly in Black patients)56, may 

counterbalance any theoretical benefits of larger reductions in opioid dispensing to Black 

patients. Future research should discern both the mechanisms underlying these disparities and 

their consequences for pain management and illicit opioid use. In addition, clinicians should be 

educated about the baseline disparities in the use of opioids to manage pain and ways in which 

PDMP mandates may exacerbate these divides.
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Table 1. Sample characteristics by Black/White race 
 
  White Black 
 Estimate 95% CI Estimate 95% CI 
Distinct individuals     7,096,592      1,167,310    
Quarterly observations   19,493,261      3,287,522    
Quarters followed (mean)                2.7  (2.74 to 2.75)             2.8  (2.81 to 2.82) 
Pain management clinic 
law state (%)              45.5  (45.47 to 45.54) 59.1 (59.02 to 59.20) 

PDMP mandate state (%)              71.5  (71.47 to 71.53)   75.9  (75.84 to 75.99) 
Female (%)              54.0  (53.94 to 54.01)            61.1  (60.96 to 61.14) 
Age (%)       

18-34              35.0  (34.95 to 35.02)            34.9  (34.82 to 34.99) 
35-49              34.7  (34.70 to 34.77)            35.7  (35.58 to 35.76) 
50-64              30.3  (30.25 to 30.32)            29.4  (29.34 to 29.51) 

Days supplied (mean)              36.3  (36.28 to 36.33)            34.1  (34.09 to 34.20) 
Daily dose       

Mean              43.4  (41.54 to 45.27)            39.0  (38.94 to 39.07) 
>90 MME (%)              12.2  (12.18 to 12.21)              9.8  (9.72 to 9.79) 

Overlapping opioids (%)                8.9  (8.89 to 8.91)              7.6  (7.54 to 7.59) 
Concurrent opioids,  
benzodiazepines (%)              16.7  (16.65 to 16.68)            12.6  (12.52 to 12.59) 
>3 prescribers (%)              0.95  (0.95 to 0.95)            1.06  (1.05 to 1.07) 
>3 pharmacies (%)              0.65  (0.64 to 0.65)            0.62  (0.61 to 0.63) 

 
Notes: Pain management clinic law state=percentage of patients who live in a state that adopted a pain management clinic law during the analytic 
period. PDMP mandate state=percentage of patients who live in a state that adopted a PDMP prescriber check mandate during the analytic period. 
95% confidence intervals in parentheses. Sociodemographic characteristics refer to each individual’s first observation in the dataset.  
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Table 2. Associations between opioid prescribing policies and opioid dispensing, by Black/White race 
 
A. Pain management clinic laws 

  
High dose >3 prescribers >3 pharmacies Overlapping 

opioids 
Concurrent 

opioids, benzos 
White      

Mean in comparison  
states (ppt.) 

12.2 1.0 0.7 8.7 16.3 
(12.22,12.26) (0.973,0.985) (0.659,0.669) (8.711,8.745) (16.26,16.30) 

Mean at baseline,  
treatment states (ppt.) 

14.8 1.1 0.7 9.3 15.9 
(14.73,14.88) (1.083,1.128) (0.706,0.743) (9.243,9.370) (15.85,16.01) 

Mean estimated effect (ppt.) -1.6 -0.04 -0.05 -0.4 -0.02 
(-1.741,-1.504) (-0.0668,-0.0107) (-0.0745,-0.0241) (-0.485,-0.272) (-0.158,0.115) 

Relative change from  
baseline (%) -10.8% -3.6% -7.1% -4.3% -0.1% 

Black      

Mean, comparison (ppt.) 10.1 1.2 0.7 7.7 12.6 
(10.10,10.20) (1.171,1.209) (0.664,0.692) (7.613,7.705) (12.57,12.69) 

Mean at baseline, 
treatment (ppt.) 

10.9 1.1 0.7 7.6 10.8 
(10.77,11.07) (1.073,1.174) (0.703,0.785) (7.454,7.707) (10.62,10.91) 

Mean estimated effect (ppt.) -0.7 0.009 -0.06 -0.2 0.6 
(-0.922,-0.425) (-0.0604,0.0777) (-0.109,-0.00240) (-0.447,-0.00491) (0.284,0.851) 

Relative change from  
baseline (%) -6.4% 0.8% -8.6% -2.6% 5.6% 
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B. PDMP check mandates 

  
High dose >3 prescribers >3 pharmacies Overlapping 

opioids 
Concurrent 

opioids, benzos 

White      
Mean in comparison  
states (ppt.) 

11.5 0.9 0.6 8.1 15.4 
(11.49,11.54) (0.867,0.883) (0.584,0.597) (8.059,8.105) (15.42,15.48) 

Mean at baseline,  
treatment states (ppt.) 

9.7 0.9 0.4 9.4 19.8 
(9.595,9.705) (0.909,0.945) (0.371,0.393) (9.385,9.493) (19.69,19.84) 

Mean estimated effect  
(ppt.) 

0.5 -0.1 -0.2 -0.9 -0.6 
(0.322,0.643) (-0.153,-0.0884) (-0.217,-0.138) (-0.987,-0.718) (-0.715,-0.395) 

Relative change from  
baseline (%) 5.2% -11.1% -50.0% -9.6% -3.0% 

Black      
Mean, comparison  
(ppt.) 

8.3 1.0 0.6 7.1 12.5 
(8.226,8.347) (0.971,1.014) (0.573,0.607) (6.994,7.106) (12.45,12.60) 

Mean at baseline,  
treatment (ppt.) 

8.3 1.1 0.5 9.0 16.4 
(8.202,8.426) (1.085,1.170) (0.430,0.485) (8.850,9.082) (16.28,16.58) 

Mean estimated effect  
(ppt.) 

-0.7 -0.2 -0.2 -1.3 -1.4 
(-1.076,-0.364) (-0.284,-0.109) (-0.249,-0.0723) (-1.656,-1.008) (-1.756,-1.030) 

Relative change from  
baseline (%) -8.4% -18.2% -40.0% -14.4% -8.5% 

Notes: Ppt. = percentage points. “Comparison states” are those that did not adopt the relevant law during the analytic period, and “treatment” are 
those that did. “Mean at baseline” refers to the mean of the outcome in the four quarters before the relevant law came into effect. “Mean estimated 
effect” is the mean of the post-period marginal effects, i.e., the percentage point change in the outcome compared to baseline (the four-quarter 
period prior to the effective date). “Relative change” refers to the mean estimated effect divided by the mean at baseline in the treatment states. 
The change estimates should be interpreted in the context of the pre-period trends visualized in the event-study plots.  



 32 

Figure 1. Event-study estimates for the association of pain management clinic laws and PDMP mandates with high-dose opioid receipt 
  

 
Notes:  Ppt. = percentage points. PDMP = PDMP prescriber check mandates. Point estimates refer to the differences in high-dose opioid receipt associated with each policy in each 
four-quarter period relative to effective date, compared to the reference group. State and year fixed effects included, in addition to other covariates. Dashed lines indicate 95% 
confidence intervals; period -1 lacks a confidence interval because it was the reference period. High dose refers to receipt of at least one prescription with average daily dose of 
90+ MME. Year 0 refers to the first four calendar quarters post-policy. The reference group comprises the year before the law came into effect and patients in comparison states.  
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Figure 2. Event-study estimates for the association of pain management clinic laws and PDMP mandates 
with overlapping opioid and concurrent opioid/benzodiazepine receipt 

 
 

 
 
Notes:  Ppt. = percentage points. PDMP = PDMP prescriber check mandates. Point estimates refer to the differences in the 
outcome associated with each policy in each four-quarter period relative to effective date, compared to the reference group. State 
and year fixed effects included, in addition to other covariates. Dashed lines indicate 95% confidence intervals; period -1 lacks a 
confidence interval because it was the reference period. Year 0 refers to the first four calendar quarters post-policy. The reference 
group comprises the year before the law came into effect and patients in comparison states. 
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Figure 3. Event-study estimates for the association of pain management clinic laws and PDMP mandates with opioid receipt from >3 prescribers 
and >3 pharmacies 
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Notes: Ppt. = percentage points. PDMP = PDMP prescriber check mandates. Point estimates refer to the differences in the outcome associated with 
each policy in each four-quarter period relative to effective date, compared to the reference group. State and year fixed effects included, in addition 
to other covariates. Dashed lines indicate 95% confidence intervals; period -1 lacks a confidence interval because it was the reference period. Year 
0 refers to the first four calendar quarters post-policy. The reference group comprises the year before the law came into effect and patients in 
comparison states. 
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