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Abstract
Prescription opioids still account for a large proportion of overdose deaths and contribute to opioid use dependence (OUD). 
Studies earlier in the epidemic suggest clinicians were less likely to prescribe opioids to racial/ethnic minorities. As OUD-
related deaths have increased disproportionately amongst minority populations, it is essential to understand racial/ethnic 
differences in opioid prescribing patterns to inform culturally sensitive mitigation efforts. The purpose of this study is to 
estimate racial/ethnic differences in opioid medication use among patients prescribed opioids. Using electronic health records 
and a retrospective cohort study design, we estimated multivariable hazard models and generalized linear models, assess-
ing racial/ethnic differences in OUD diagnosis, number of opioid prescriptions, receiving only one opioid prescription, and 
receiving ≥18 opioid prescriptions. Study population (N=22,201) consisted of adult patients (≥18years), with ≥3 primary 
care visits (ensuring healthcare system linkage), ≥1 opioid prescription, who did not have an OUD diagnoses prior to the 
first opioid prescription during the 32-month study period. Relative to racial/ethnic minority patients, White patients, in both 
unadjusted and adjusted analyses, had a greater number of opioid prescriptions filled, a higher proportion received ≥18 opioid 
prescriptions, and a greater hazard of having an OUD diagnosis subsequent to receiving an opioid prescription (all groups 
p<0.001). Although opioid prescribing rates have declined nationally, our findings suggest White patients still experience 
a high volume of opioid prescriptions and greater risk of OUD diagnosis. Racial/ethnic minorities are less likely to receive 
follow-up pain medications, which may signal low care quality. Identifying provider bias in pain management of racial/ethnic 
minorities could inform interventions seeking balance between adequate pain treatment and risk of opioid misuse/abuse.
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Introduction

The opioid epidemic remains a major public health crisis 
[1–4]. Despite increased attention and efforts to reduce opi-
oid-related morbidity and mortality, the number of opioid-
related overdose deaths continues to rise [5, 6]. Nationally, 
between 1999 and 2019, there were 495,892 opioid-related 

deaths [7, 8]. In 2019 alone, there were more than 49,800 
overdose deaths associated with opioids, the highest number 
in one year to date.

The initial rise in opioid-related mortality was primarily 
driven by opioid prescriptions for pain management. Medi-
cal providers were treating pain as the 5th vital sign and 
made a concerted effort to minimize the amount of pain 
experienced by patients [9, 10]. While opioids are an effec-
tive way to treat acute pain when properly managed by a 
medical professional [11, 12], there is little evidence that the 
therapeutic benefits of opioids extend to chronic non-cancer 
pain [13–16]. The addictive chemical compounds of opioids 
[17] and the liberal prescribing practices contributed to pre-
scription opioid misuse, development of opioid use disorder 
[18], and increased rates of fatal and non-fatal opioid-related 
overdose [19–22].

Differential prescribing and pain management have con-
tributed to discrepancies in opioid-related morbidities and 

 * Michael William Flores 
 mwflores@cha.harvard.edu

1 Health Equity Research Lab, Cambridge Health Alliance, 
1035 Cambridge Street, Suite 26, Cambridge, MA 02141, 
USA

2 Department of Psychiatry, Harvard Medical School, Boston, 
MA, USA

3 Center for Mindfulness and Compassion, Cambridge Health 
Alliance, Cambridge, MA, USA

4 Boston University School of Medicine, Boston, MA, USA

http://orcid.org/0000-0002-8019-2836
http://crossmark.crossref.org/dialog/?doi=10.1007/s40615-023-01555-z&domain=pdf


720 Journal of Racial and Ethnic Health Disparities (2024) 11:719–729

1 3

mortalities across diverse populations. Studies have shown 
that relative to Whites, racial/ethnic minorities are pre-
scribed opioids at lower rates and are less likely to receive a 
diagnosis of pain disorder, even after adjustment for objec-
tive measures of pain [23–25]. Clinicians are more likely 
to be concerned of misuse or opioid diversion when deal-
ing with minority patients [26–29]. These differences led to 
much higher opioid prescribing rates among Whites than 
Blacks and Latinos, contributing to elevated levels of opioid-
related misuse and death among Whites ([30]; Jordan M. 
Harrison et al., 2018; [31–33]). Between 1990 and 2010, 
the rate of opioid-related mortality for Whites increased by 
225% while decreased for Blacks and Latinos, 3% and 17%, 
respectively [34].

The nature of the epidemic has evolved over recent years. 
Prescribing management strategies [35], pharmacologic sim-
ilarities between illicit and prescription opioids [36], as well 
as the cost and availability of illicit opioids have contributed 
to an increase in heroin and synthetic opioids use [37–39]. 
As the overdose epidemic has shifted from predominantly 
prescription opioid use (1999–2006) to now heroin and syn-
thetic opioid (2006–present) [40]. Black and Latino popula-
tions have experienced a disproportionate increase in opioid-
related mortality rates as compared to Whites [41]. Between 
2015-2020, the overall rate of opioid-related mortality in the 
USA increased by 322%, 218% and 86% for Black, Latino, 
and White individuals, respectively [42]. This pattern is 
reflected in Massachusetts specifically, between 2015 and 
2020, opioid-related mortality increased by 155%, 115%, 
and 20%, for Black, Latinx, and White residents, respec-
tively [42]. The problem was further exacerbated in Mas-
sachusetts by the onset of the COVID-19 pandemic where 
the cumulative excess mortality for Black residents outpaced 
that of all other racial/ethnic groups [43].

In response to the dangers of overprescribing, in 2018 
the U.S. Department of Justice created the Prescription 
Interdiction and Litigation (PIL) Taskforce, with the goal 
of pursuing criminal and civil law enforcement focused 
on opioid manufacturers, distributors, and prescribers 
[44]. Despite emerging attention and regulatory rein-
forcement to mitigate overprescribing risks, prescription 
opioids still accounted for approximately 30% of opioid-
related overdose deaths in 2019 [7]. While the Depart-
ment of Justice is still actively convicting providers for 
the unnecessary, unlawful, and harmful distribution of 
prescription opioids [45–47] continued efforts are needed 
to better understand the heterogeneity in opioid prescrib-
ing and opioid dependence to identify high-risk patients 
and inform the development of culturally-relevant harm-
reducing interventions and policies.

The purpose of this study is to describe racial/ethnic 
differences in opioid medication use among patients pre-
scribed opioids. Through analysis of electronic health 

records from an urban academic safety-net healthcare 
system, we conducted a retrospective analysis to assess 
differences in the number of opioid prescriptions, receiv-
ing only one opioid prescription, receiving an opioid 
use disorder diagnosis, and receiving 18 or more opioid 
prescriptions (95th percentile of the number of opioid 
prescriptions). We hypothesize that racial/ethnic minor-
ity patients will have higher rates of receiving only one 
opioid prescription and lower rates of 18 or more opioid 
prescriptions and progression from a single opioid pre-
scription to an opioid use disorder diagnosis.

Methods

Data and Sample Description

In this retrospective cohort study, electronic health records 
were analyzed from an urban academic safety-net healthcare 
system that provides services to over 140,000 patients annu-
ally who are predominately low-income, publicly insured, 
racial/ethnic/linguistic minorities. The healthcare system is 
comprised of three hospitals and fifteen community clinics 
that provide primary care, inpatient and outpatient specialty 
mental health care and substance use treatment. This study 
focused on opioid prescription fills between January 1, 2016 
and August 31, 2018 among adults who were 18 years of 
age and older at the start of the study period (N=203,859). 
To ensure persons included in the sample were regular 
patients in the healthcare system, those with fewer than 3 
primary care visits during the 32-month study period were 
excluded (N=142,177). This exclusion increases the like-
lihood that patients obtained all of their opioid prescrip-
tions and follow-up treatment within the healthcare system 
under study. Our final analytic sample consisted of 22,201 
adults that had at least three primary care visits, at least one 
opioid prescription, and did not have an opioid use disor-
der diagnoses prior to their first opioid prescription during 
the 32-month study period. The study was approved by the 
institutional review board. Data are not publicly available 
due to privacy and HIPAA restrictions.

Dependent Variables

We assessed racial/ethnic differences in prescription opioid 
use. Use outcomes included count of opioid prescriptions, 
probability of having only one opioid prescription, prob-
ability of receiving 18 or more opioid prescriptions (95th 
quantile or higher), and the probability of having an opioid 
use disorder diagnosis subsequent to the initial opioid pre-
scription. The 95th quantile of service use has been used 
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in prior studies to characterize extreme use of behavioral 
healthcare services ([48]; Cook, 2013; [49]).

Independent Variables

Our primary variable of interest was race/ethnicity, which we 
classified using the US census categories non-Latino White 
(referred to as White), non-Latino Black (referred to as Black), 
Hispanic/Latino (referred to as Latino), and non-Latino Asian 
(referred to as Asian). To address confounding, regression 
models included the following covariates: age (18–24, 25–34, 
35–44, 45-54, 55–64, 65+), sex (males, females), indicator 
for chronic pain, and indicators for behavioral health disorder 
diagnoses (anxiety disorder, bipolar disorder, major depression 
disorder, schizophrenia disorder, alcohol use disorder, cocaine 
use disorder, cannabis use disorder, and tobacco use disorder). 
We used ICD-10 codes, as in prior research [50], to identify 
chronic pain in the electronic health record.

Statistical Analysis

We first compared racial/ethnic minority (Black, Latino, 
and Asian) patients to White patients on sociodemo-
graphic characteristics, clinical diagnoses, and opioid use 
patterns using chi-square tests and t-tests for dichotomous 
and continuous variables, respectively. Next, to compare 
the number of opioid prescriptions between racial/ethnic 
minority patients versus White patients, we estimated 
a multivariable generalized linear model (GLM) with a 
negative binomial distribution and a log link function with 
robust standard errors. A negative binomial distribution 
was selected due to the overdispersion of the outcome 
measure. The GLM was adjusted for previously mentioned 
covariates. To estimate racial/ethnic differences in the 
probability of having one opioid prescription and the prob-
ability of being in the  95th percentile of opioid prescrip-
tions, we estimated GLMs with binomial distributions, 
logit link functions, robust standard errors, and adjusted 
for previously mentioned covariates. We used predictive 
margins methods [51] to transform regression coefficients 
into predicted probabilities and predicted means. As such, 
binary outcomes were reported as percentage-point differ-
ences in predicted probabilities for racial/ethnic minority 
patients compared to White patients. Count outcomes were 
reported as the difference in mean counts for racial/ethnic 
minority patients compared to White patients.

To estimate the hazard rates of developing opioid use 
disorder subsequent to receiving an opioid prescription 
fill and to statistically compare differences between racial/
ethnic minority patients versus White groups, we speci-
fied Cox proportional hazard models, adjusting for previ-
ously described covariates. In using a cox-proportional 
hazard model we assume the hazard in the comparison 

groups is proportional to that of the reference group. We 
plotted log-minus-log survival plots to graphically inspect 
for violations of the assumption [52]. To empirically test 
for violations of proportionality, we conducted the Sch-
oenfeld Residual Test [52]. We also plotted Kaplan-Meier 
survival curves to measure differences between racial/eth-
nic minority patients and White patients in obtaining an 
opioid use disorder diagnosis subsequent to receiving an 
opioid prescription fill [53]. The Logrank test was used 
to determine if there were significant differences between 
the patient groups during the study period [52]. In estimat-
ing Kaplan-Meier survival functions, we accounted for 
differences in exposure time and the right censoring of 
patients [53]. We estimated curves for each patient group, 
White, Black, Asian, and Latino, adjusting for sociode-
mographic and clinical characteristics. Analyses were 
conducted using Stata release 16.1. P ≤ .05 (2-tailed) was 
considered statistically significant. Full regression model 
results are in Appendix Table 3. We conducted a complete 
case analysis. There was less than 2% of data missing for 
our outcomes, primary variable of interest, and covari-
ates. Based on prior literature, less than 5% missing data 
is considered acceptable [54].

Results

Table 1 provides an unadjusted comparison of outcomes, 
patient demographics, service use, and behavioral health 
disorder diagnoses by race/ethnicity. Concerning outcomes, 
relative to White patients, racial/ethnic minority patients had 
a lower mean number of opioid prescriptions, probability 
of being in the 95th percentile of opioid prescriptions, and 
probability of having an opioid use disorder diagnosis sub-
sequent to an opioid prescription (all p<0.001). Compared 
to White patients, all racial/ethnic minority patients were 
more likely to be female, Latino patients were more likely 
to be younger whereas Asian patients were more likely to be 
older. All racial/ethnic minority patients had lower substance 
use and mental health disorder diagnoses compared to White 
patients (all p<0.001).

In Fig. 1, adjusted regression results suggest that Black, 
Latino, and Asian patients had a lower mean number of opi-
oid prescription compared to White patients (e.g., Black −1.6; 
p<0.001; 95%CI, −1.9 to −1.3). Relative to White patients, 
Latino patients were 3.9 percentage-points (p<0.001; 95%CI, 
−5.3 to −2.4) less likely to receive only one opioid prescription 
during the study period (Fig. 2) but there were no significant 
differences with Black and Asian patients. All racial/ethnic 
minority patients had a lower probability of receiving 18 or 
more opioid prescriptions (Fig. 3; e.g., Black −4.5%; p<0.001; 
95%CI, −5.5 to −3.6%). In adjusted Cox proportional hazard 
models (Table 2), White patients had a greater hazard than 
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racial/ethnic minority patients of having an opioid use disorder 
diagnosis subsequent to receiving an opioid prescription. Fig. 4 
shows graphically that Whites with an opioid prescription had 

a greater cumulative hazard over time than Black, Latino, and 
Asian patients of subsequently receiving a opioid use disorder 
diagnosis in the electronic health record.

Table 1  Comparison by demographics, service use, and diagnoses among patients with at least one opioid prescription by race/ethnicity

*p<0.05; **p<0.01; ***p<0.001—comparisons between racial/ethnic minorities and Whites

White Black Latino Asian

N 10,534 5407 4933 1327
(%) (%) (%) (%)

Outcomes
Prescription opioid use
  Number of opioid prescriptions, mean (SD) 9.74 (17.29) 6.40 (11.02)*** 6.84 (10.70)*** 5.56 (7.38)***
  Probability of having only 1 opioid prescription 24.04 25.86* 22.66 25.24

 Probability of being in the 95th percentile (18 + Rx) 
of opioid prescriptions

13.87 6.47*** 7.48*** 5.05***

OUD diagnosis 6.71 0.78*** 1.11*** 0.08***
Demographics
  Sex (female) 58.25 69.19*** 68.01*** 62.62***
  Age, mean (SD) 49.68 (17.14) 49.94 (18.15) 45.78 (15.92)*** 51.33 (17.44)***

Substance use disorder diagnoses
  Alcohol 8.72 3.51*** 4.74*** 1.96***
  Cocaine 2.21 1.24*** 1.28*** 0.08***
  Cannabis 4.62 2.53*** 1.97*** 0.3***
  Tobacco 30.51 11.00*** 9.43*** 9.04***

Mental health disorder diagnosis
  Anxiety 46.30 25.8*** 36.39*** 16.28***
  Bipolar 7.59 2.37*** 1.72*** 0.98***
  Depression 39.59 22.25*** 33.33*** 11.23***
  Schizophrenia 4.60 3.92* 1.66*** 2.34***

Fig. 1  Adjusted mean number 
of opioid prescriptions by race/
ethnicity a. *p<0.05; **p<0.01; 
***p<0.001—Comparisons 
between racial/ethnic minorities 
and Whites; aSample consisted 
of adults that had at least three 
primary care visits, at least one 
opioid prescription, and did 
not have an opioid use disorder 
diagnoses prior to their first 
opioid prescription during 
the 32-month study period 
(n=22,201); regression model 
adjust for age, sex, chronic pain, 
anxiety disorder, bipolar disor-
der, major depression disorder, 
schizophrenia disorder, alcohol 
use disorder, cocaine use disor-
der, cannabis use disorder, and 
tobacco use disorder
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Discussion

In this study, we used longitudinal electronic health records 
to assess differences in prescription opioid use among racial/
ethnic minority patients versus White patients. We used patient 
data collected between January 2016 and August 2018, dur-
ing the third wave of the opioid overdose epidemic in which 
heroin and opioid analogues (i.e., fentanyl) accounted for the 

majority of opioid related deaths [40]. Our adjusted results 
demonstrate that White patients, relative to patients from 
racial/ethnic minority groups, had a significantly higher num-
ber of opioid prescriptions filled, a larger proportion were in 
the 95th percentile of opioid prescriptions, and had an elevated 
risk of having an opioid use disorder diagnosis subsequent 
to an opioid prescription. Findings also suggested that Latino 
patients were less likely to have only one opioid prescription.

Fig. 2  Adjusted probability of 
having one opioid prescription 
by race/ethnicitya. *p<0.05; 
**p<0.01; ***p<0.001–com-
parisons between racial/ethnic 
minorities and Whites; asample 
consisted of adults that had at 
least three primary care visits, 
at least one opioid prescription, 
and did not have an opioid use 
disorder diagnoses prior to their 
first opioid prescription during 
the 32-month study period 
(n=22,201); regression model 
adjust for age, sex, chronic pain, 
anxiety disorder, bipolar disor-
der, major depression disorder, 
schizophrenia disorder, alcohol 
use disorder, cocaine use disor-
der, cannabis use disorder, and 
tobacco use disorder
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Fig. 3  Adjusted probability of 
having 18+ opioid prescriptions 
by race/ethnicitya. *p<0.05; 
**p<0.01; ***p<0.001—com-
parisons between racial/ethnic 
minorities and Whites; asample 
consisted of adults that had at 
least three primary care visits, 
at least one opioid prescription, 
and did not have an opioid use 
disorder diagnoses prior to their 
first opioid prescription during 
the 32-month study period 
(n=22,201); regression model 
adjust for age, sex, chronic pain, 
anxiety disorder, bipolar disor-
der, major depression disorder, 
schizophrenia disorder, alcohol 
use disorder, cocaine use disor-
der, cannabis use disorder, and 
tobacco use disorder
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Our results suggest that the lower rates of opioid pre-
scriptions among racial/ethnic minorities found earlier in 
the opioid epidemic in ED [32] and primary care settings 
[55] persisted as the epidemic has matured, at least in this 
urban safety net location. Despite significant attention in 
prior studies [56–58] and the lay press [59], it appeared that 
differential prescribing among racial/ethnic groups contin-
ues. Our finding of differential prescribing may in part be 
due to providers’ biased heuristics about pain thresholds for 
racial/ethnic minorities patterns [24–26, 56–58] and clini-
cian concern of misuse or opioid diversion when dealing 
with minority patients [27–29]. This differential prescribing 

reduced the risk for a progression to an opioid use disorder 
diagnosis for racial/ethnic minorities, but may also represent 
poor pain management for racial/ethnic minority patients. 
This finding suggests distinctive etiologies for opioid use 
disorder amongst racial/ethnic minorities as compared to 
White patients, and indicates a need for demographic-spe-
cific prevention and intervention efforts.

One exception to these persistent findings is that, rela-
tive to White patients, Latinos were less likely to receive 
only one opioid prescription during the study period, sug-
gesting that pain management for Latino patients may have 
been more effectively distributed over time. This aligns with 
research from Harrison and colleagues that found national 
trends in opioid prescribing among racial/ethnic groups are 
beginning to narrow (J. M. Harrison et al., 2018). However, 
patients of color are less likely to have a usual source of 
care (Radley, 2021) and receive guideline concordant care 
([60]; Radley, 2021; [61]) which may contribute to critical 
information not being shared regarding the risks of prescrip-
tion opioid use. Moreover, patients of color have low rates of 
health literacy compared to White patients [62], which may 
contribute to risky prescription opioid use even when the 
appropriate information is shared. Equitable pain manage-
ment and prescription opioid monitoring is needed to ensure 
the appropriate use of medically needed opioid treatment.

Opioid prescribing is commonly informed by patient 
characteristics, prescriber attitudes about opioids, as well 
as decision processing tools [63–66]. Opioid risk assess-
ment screeners, urine toxicology screenings, standardized 
pain scales, and prescription drug monitoring systems are 

Table 2  Adjusted hazard rate (HR) of receiving an opioid use disor-
der diagnosis subsequent to an opioid prescription by race/ethnicitya

*p<0.05; **p<0.01; ***p<0.001
a Sample consisted of adults that had at least three primary care vis-
its, at least one opioid prescription, and did not have an opioid use 
disorder diagnoses prior to their first opioid prescription during the 
32-month study period (n=22,201); regression model adjust for age, 
sex, chronic pain, anxiety disorder, bipolar disorder, major depression 
disorder, schizophrenia disorder, alcohol use disorder, cocaine use 
disorder, cannabis use disorder, and tobacco use disorder.

Receiving an OUD diagnosis

HR 95%CI

Race/Ethnicity (Referent White)
  Black 0.26*** 0.18–0.36
  Latino 0.30*** 0.22–0.42
  Asian 0.04** 0.01–0.30

Fig. 4  Cumulative hazard 
rates of an opioid use disorder 
diagnosis
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all resources in place intended to guide and standardize pre-
scribing decisions [67–71], yet evidence shows that their 
use and impact are not widespread [72–75]. It is imperative 
to educate providers so they are equipped to make informed 
prescribing decisions, initiate conversations with their 
patients about opioid misuse, accurately monitor patients’ 
pain and drug use, and utilize non-opioid analgesic strate-
gies in a standardized and equitable fashion across patient 
populations [76, 77].

The finding that White patients were more likely to be in 
the 95th percentile of opioid prescriptions may be partially 
attributed to the disproportionately large number (70%) of 
long-term opioid treatment patients that are of White race 
within the healthcare system. There is little evidence on the 
effectiveness of long-term opioid therapy for chronic non-
cancer pain [78, 79]. Though guidelines exist for opioid 
prescribing and monitoring [80], there is limited guidance 
from expert groups such as the American Pain Society and 
the American Academy of Pain Medicine to inform clini-
cians on best practices for treating patients on long-term 
opioid treatment [81]. Clinicians need more alternatives to 
pain management and appropriate tapering regimens while 
considering their patient’s quality of life, physical function-
ing, and pain thresholds [10, 77, 82]. Future research should 
examine best practices for addressing the needs of patients 
on long-term opioid therapy.

Even though national rates of opioid-related mortality 
are rising among Blacks and Latinos [6], Whites continue 
to have a higher likelihood of transitioning from an opioid 
prescription to an opioid use disorder diagnosis. This may be 
the result of racial/ethnic minorities’ lower access to treat-
ment given that an opioid use disorder diagnosis is only 
recorded in the electronic health record if the patient actu-
ally receives treatment; racial/ethnic minority patients are 
less likely to have a usual source of care [83–85], less likely 
to access healthcare service use than White patients [86, 87], 
and have fewer interactions with the medical system [84, 
88], which may limit the opportunity for medical provid-
ers to identify and diagnose an opioid use disorder. Future 
studies that track individuals with an opioid prescription in 
community settings will help to understand whether these 
lower rates of transition to opioid use disorder are explained 
by poorer access to treatment. There is a continuing need to 
improve diagnosis and referral processes in primary care and 
community health settings.

Despite our findings, the overall mortality rate associ-
ated with prescription opioids have steadily declined in the 
state of Massachusetts (the location of the healthcare system 
under study) since 2015 [89]. This is in part attributed to the 
implementation of wide-reaching prevention, harm reduc-
tion, and treatment initiatives. For example, the state signed 
two bills into law in 2016 (“An Act relative to substance 
use, treatment, education and prevention, ” 2016) and 2018 

(“An Act relative to the prescription monitoring program, ” 
2018), which placed limits on the length of time on opioid 
prescriptions, increased oversight of opioid prescriptions 
through the Prescription Monitoring Program, removal of 
insurance-related barriers for substance abuse evaluations, 
increased naloxone training for laypersons, clinicians and 
first responders. The onset of the COVID-19 pandemic has 
contributed to an uptick in opioid-related deaths [90] which 
may have moderated the gains achieved through these poli-
cies and shifted resources needed to combat the concurrent 
opioid epidemic. Now more than ever, it is imperative to 
rigorously evaluate the impact of these policies at the state 
and community level to assess their effectiveness at equita-
bly reducing prescription opioid misuse, illicit opioid use, 
development of opioid use disorder, as well as fatal and non-
fatal opioid overdose.

Our findings should be considered within the context of 
several limitations. First, though we used time to rule out 
reverse temporal relationships between opioid prescribing 
and opioid use disorder documentation in the electronic 
health record; it is possible that opioid use disorder onset 
occurred prior to the opioid prescription. Nonetheless, our 
approach allows for the identification of patients within the 
healthcare system that are likely to benefit from harm-reduc-
ing activities. Second, we were unable to observe opioid 
prescribing outside of the current hospital system. We tried 
to address this potential limitation by restricting our sample 
to patients that had at least three primary care visits dur-
ing the time of study. While there is still the possibly that 
some patients accessed outside services, this only presents 
a problem if this occurred differentially across racial/eth-
nic groups—we have no reason to be believe this occurred. 
Future studies should leverage datasets, such as all-payer 
claims, to obtain a comprehensive picture of the services 
commonly used prior to opioid-related death. Third, our 
results may not be generalizable to other healthcare sys-
tems and patient populations since our sample was gener-
ated from a safety-net hospital system that serves a primar-
ily low-income population with higher proportions of racial 
and ethnic minorities. However, our study may serve as a 
case-study that describes opioid prescribing patterns among 
racial/ethnic patients receiving care within an urban safety-
net academic healthcare system. Finally, we were unable 
to determine the pain severity associated with chronic pain 
diagnoses.

Conclusion

Our findings provide insight on opioid prescribing pat-
terns among racial/ethnic groups in a safety-net academic 
healthcare system. As we continue to endure the opioid 
epidemic that is currently fueled by illicitly manufactured 
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fentanyl, it is important to maintain vigilance on the 
extent to which prescription opioids are prescribed and 
potentially misused. Attention and resources are shifting 
to fight illicit opioids and the concurrent COVID-19 pan-
demic. Patients of color continue to experience differential 

prescribing and pain management. Efforts should be made 
to provide guideline concordant care that is equitable as 
well as culturally and linguistically appropriate to all 
patients regardless of their race/ethnicity and language 
capacity.

Table 3  Adjusted Estimates of Prescription Opioid Use and Opioid Use Disorder (OUD) Diagnosis among Patients with at Least One Opioid 
Prescription between 1/1/2016 and 8/31/2018

*p < 0.05; **p < 0.01; ***p < 0.001

Number of Opioid  
Prescriptions

Probability of having Only 1 
Opioid Prescription

Probability of being in the 
95th Percentile (18+ Rx) of 
Opioid Prescriptions

Hazard Rate (HR) of 
Receiving an OUD 
Diagnosis

RR 95%CI OR 95%CI OR 95%CI HR 95%CI

Race/Ethnicity (Referent White)
  Black 0.81*** 0.78 − 0.84 0.98 0.90 − 1.06 0.59*** 0.52 − 0.67 0.26*** 0.18 − 0.36
  Latino 0.87*** 0.84 − 0.91 0.79*** 0.73 − 0.86 0.68*** 0.60 − 0.77 0.30*** 0.22 − 0.42
  Asian 0.76*** 0.72 − 0.81 0.94 0.82 − 1.08 0.49*** 0.38 − 0.63 0.04** 0.01 − 0.30

Sex (Female) 1.00 0.97 − 1.04 0.92 0.86 − 0.98 0.95 0.86 − 1.04 0.54 0.46 − 0.64
Age (Referent 35-44)
  18−24 0.71*** 0.66 − 0.75 1.53*** 1.35 − 1.73 0.34*** 0.25 − 0.46 0.24 0.13 − 0.43
  25−34 0.82*** 0.78 − 0.86 1.11* 1.00 − 1.23 0.57*** 0.47 − 0.68 0.93 0.72 − 1.20
  45−54 1.16*** 1.10 − 1.22 0.76*** 0.68 − 0.84 1.26*** 1.08 − 1.47 0.75* 0.59 − 0.94
  55−64 1.31*** 1.25 − 1.37 0.65*** 0.58 − 0.72 1.61*** 1.39 − 1.88 0.60*** 0.46 − 0.77
  65+ 1.37*** 1.30 − 1.44 0.51*** 0.46 − 0.57 1.83*** 1.57 − 2.13 0.34*** 0.24 − 0.48
Substance Use Disorder (SUD) Diagnoses
  Alcohol 1.18*** 1.11 − 1.25 0.88 0.76 − 1.02 1.1 0.94 − 1.29 1.00 0.80 − 1.24
  Cocaine 1.26*** 1.13 − 1.41 0.81 0.61 − 1.08 1.62*** 1.26 − 2.10 2.88*** 2.24 − 3.69
  Cannabis 1.02 0.94 − 1.10 1.05 0.87 − 1.26 1.03 0.82 − 1.30 1.06 0.81 − 1.39
  Tobacco 1.43*** 1.38 − 1.49 0.77*** 0.71 − 0.84 1.95*** 1.76 − 2.17 3.99*** 3.31 − 4.80
Mental Health Disorder Diagnosis
  Anxiety 1.18*** 1.14 − 1.21 0.87*** 0.81 − 0.94 1.34*** 1.21 − 1.48 1.82*** 1.50 − 2.22
  Bipolar 0.99 0.92 − 1.06 0.88 0.75 − 1.04 1.00 0.83 − 1.20 1.49*** 1.20 − 1.85
  Depression 1.34*** 1.30 − 1.39 0.81*** 0.75 − 0.88 1.64*** 1.48 − 1.82 2.02*** 1.66 − 2.46
  Schizophrenia 0.93 0.86 − 1.00 1.07 0.90 − 1.28 0.93 0.75 − 1.16 0.73 0.51 − 1.04
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