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Introduction. Opioid administration is extremely common in the inpatient setting, yet we do not know how the administration of
opioids varies across diferent medical conditions and patient characteristics on internal medicine services. Our goal was to assess
racial, ethnic, and language-based inequities in opioid prescribing practices for patients admitted to internal medicine services.
Methods. We conducted a retrospective cohort study of all adult patients admitted to internal medicine services from 2013 to 2021
and identifed subcohorts of patients treated for the six most frequent primary hospital conditions (pneumonia, sepsis, cellulitis,
gastrointestinal bleed, pyelonephritis/urinary tract infection, and respiratory disease) and three select conditions typically associated
with pain (abdominal pain, acute back pain, and pancreatitis). We conducted a negative binomial regression analysis to determine
how average administered daily opioids, measured as morphine milligram equivalents (MMEs), were associated with race, ethnicity,
and language, while adjusting for additional patient demographics, hospitalization characteristics, medical comorbidities, prior
opioid therapy, and substance use disorders. Results. Te study cohort included 61,831 patient hospitalizations. In adjusted models,
we found that patients with limited English profciency received signifcantly fewer opioids (66 MMEs, 95% CI: 52, 80) compared to
English-speaking patients (101 MMEs, 95% CI: 91, 111). Asian (59 MMEs, 95% CI: 51, 66), Latinx (89 MMEs, 95% CI: 79, 100), and
multi-race/ethnicity patients (81 MMEs, 95% CI: 65, 97) received signifcantly fewer opioids compared to white patients (103 MMEs,
95% CI: 94, 112). American Indian/Alaska Native (227 MMEs, 95% CI: 110, 344) patients received signifcantly more opioids.
Signifcant inequities were also identifed across race, ethnicity, and language groups when analyses were conducted within the
subcohorts. Most notably, Asian and Latinx patients received signifcantly fewerMMEs and American Indian/Alaska Native patients
received signifcantly more MMEs compared to white patients for the top six most frequent conditions. Most patients fromminority
groups also received fewerMMEs compared to white patients for three select pain conditions.Discussion.Tere are notable inequities
in opioid prescribing based on patient race, ethnicity, and language status for those admitted to inpatient internal medicine services
across all conditions and in the subcohorts of the six most frequent hospital conditions and three pain-associated conditions. Tis
represents an institutional and societal opportunity for quality improvement initiatives to promote equitable pain management.

1. Introduction

Te opioid epidemic continues to grow, with a record
107,270 drug overdose deaths in 2021, up from 92,478 in
2020 [1]. Tis has brought national attention to opioid

prescribing practices and ways to curb the epidemic. While
deprescribing and utilizing multi-modal pain approaches is
important, there are concerns that certain marginalized
patient groups may receive disproportionately fewer opioid
medications and inadequate pain control and may more
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likely develop chronic pain [2, 3]. Research on opioid
prescribing practices in the hospital setting can help to
address undertreated pain, overprescribing, overdose, and
deaths.

Multiple studies to date have identifed notable difer-
ences in opioid prescribing practices in emergency medicine
care for patients with limited English profciency (LEP) with
traumatic injuries [4] and in children receiving surgical care
[5, 6]. Tere is also a substantial body of literature on racial
and ethnic inequities in opioid prescribing in emergency
department [7–12] and primary care settings [12, 13]. We
previously published a study of inequities in discharge
opioid prescriptions from internal medicine services [12],
but less is known about inequities in opioid administration
for medical inpatients while hospitalized. Tere is a sub-
stantial gap in the literature for how pain is treated and the
related opioid requirements for commonmedical conditions
treated in hospitalized patients. Moreover, understanding
diferences seen in conditions typically associated with pain
will provide greater context as we design future quality
improvement interventions designed to promote equity.
Tis study attempts to address shortcomings of our prior
analysis and focuses on the inpatient administration of
opioids. Better clarifying opioid prescribing practices in the
inpatient internal medicine setting will allow for the iden-
tifcation of inequities and lead to subsequent eforts to
optimize pain management for a diverse group of patients
and conditions treated.

Te objective of our study was to assess whether race,
ethnicity, and language status were associated with opioid
prescriptions for patients hospitalized on an internal
medicine service across all medical conditions, the most
frequent treated conditions, and common pain-associated
conditions.

2. Methods

2.1. Study Design, Setting, Data Sources. We utilized elec-
tronic health record (EHR) data from the University of
California San Francisco (UCSF) Helen Diller Medical
Center, a 785-bed urban academic teaching hospital, to
conduct a retrospective cohort study among hospitalized
adults discharged from the internal medicine services from
January 2013 to September 2021. All data were extracted
from our local EHR, Epic, with specifc data pulled from
Clarity, the relational database that stores Epic data. Tis
included patient demographic and clinical data, including
time-stamped opioid medication administration. Tis study
was approved by the UCSF Institutional Review Board with
a waiver of informed consent.

2.2. Participants. All admissions for patients aged 18 years
or older occurring during the study period were included in
the overall cohort. Te data were inclusive of each unique
admission and included cases of recurrent hospitalizations
as the primary hospital conditions and circumstances of
each admission can be unique. Both patients who received
and did not receive opioids were included. Additional

subcohorts included patients whose primary hospital con-
ditions were one of the six most frequent primary hospital
conditions (pneumonia, sepsis, cellulitis, gastrointestinal
bleed, pyelonephritis/urinary tract infection, or other
noninfectious respiratory disease) and three pain-associated
primary hospital conditions (abdominal pain, acute back
pain, or pancreatitis). A patient’s primary hospital condition
is designated in the EHR by the discharging clinician and
linked to an ICD-10 code.Tis approach of selecting specifc,
common, hospital conditions and the most common pain-
associated conditions was to reduce confounding by medical
condition. For the subcohort of pain-associated conditions,
abdominal pain and acute back pain have been previously
identifed in the literature and pancreatitis was selected as
a prominent pain condition by the authors [14]. Te process
of generating the subcohorts for the six most frequent
primary hospital conditions and the select pain conditions is
outlined in Supplemental Figure 1 with the list of primary
hospital conditions and corresponding ICD-10 codes in
Supplemental Table 2.

2.3. Variables. Te primary outcome of interest was the
average amount of daily opioids administered to patients,
calculated by oral morphine milliequivalents (MMEs),
rounded to the nearest integer value. MMEs are used to
compare equivalent dosages across diferent opioid medi-
cations and create a standardized metric for analyses.

We had two primary predictors. Te frst predictor was
limited English profciency status, defned as patients with
a primary language other than English who also required an
interpreter. Te second predictor was race/ethnicity. Tis
was categorized at time of admission based on patients’ self-
assignment to one or more racial categories per the U.S.
Census Bureau and National Institutes of Health reporting
standards (white, black or African American, American
Indian or Alaska Native, Asian, and Native Hawaiian or
Other Pacifc Islander), with additional categories of “multi-
race/ethnicity” and “other/unknown.” Patients were classi-
fed as ethnically Hispanic/Latinx if Hispanic was their self-
reported identity, irrespective of their racial designation.
Race/ethnicity categorizations refect socially, not geneti-
cally, designated groupings and serve as a proxy for racism
[15, 16].

Additional patient demographic and hospitalization
characteristics variables used in the regression analysis in-
cluded patient age, gender identity, insurance coverage,
history of opioid therapy prior to admission, documented
history of substance use disorder, methadone or bupre-
norphine therapy, medical comorbidities, care in the in-
tensive care unit during admission, comfort care/end of life
status, pain service or palliative care consultation, year of
study, and primary medical team. Opioid therapy prior to
admission was determined from the EHR as any opioid
medications on admission medication reconciliation. Te
EHR did not include the specifc indication for opioids
prescribed prior to admission, but this variable was included
because of its close association with the presence of pain-
related conditions and need for inpatient analgesia.
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Substance use was determined in the EHR as a diagnosis
included in the hospital problems across all medical center
encounters or billing ICD coding. Tis was included given
the strong association substance use disorders have with
concurrent pain and opioid prescriptions. Methadone/
buprenorphine therapy variables were collected in our EHR
based on prescription from two years preceding to six hours
after discharge. Insurance status was categorized as Medi-
care, Medical, Private, Self-Pay, and Other. Primary team
was divided between teaching resident medicine services and
attending hospitalist-only services. Medical comorbidity was
calculated via the Elixhauser index [17].

2.4. Statistical Methods. Analyses were performed using
Stata software version 17. Patient demographics, hospitali-
zation characteristics, and mean daily MME were stratifed
by the six most frequent primary hospital conditions and top
three pain-associated diagnoses, as well as for each of the
individual diagnoses in the latter two groups. Next, we ft
a series of negative binomial regression models to examine
the association between race, ethnicity, and LEP status and
mean daily MME, while adjusting for the patient de-
mographics, hospitalization factors, opioid therapy prior to
admission, substance use history, methadone or bupre-
norphine therapy, year of study, insurance status, and
medical comorbidities. For each regression, we also tested
for the interaction between race/ethnicity and LEP status. To
accomplish this, we assessed goodness of ft for each model
and ultimately included the interaction term in the overall
model and themodels for the six most frequent conditions as
there was a signifcant improvement in model ft when the
interaction term was included. Tere was no improvement
in goodness of ft when the interaction between race/eth-
nicity and LEP status was included for the select pain
condition models. Cluster robust variance by medical record
number was applied to address readmissions for the same
patients within the study period. Te negative binomial
regression approach was selected as there was a widely
dispersed distribution of MMEs, including many patients
who did not receive opioid medications during their ad-
mission [18, 19]. For the negative binomial regressions,
average marginal efects (AMEs) were calculated, efectively
modeling population estimates for average opioids received
based on the information from our large, population-level
dataset. AMEs also enabled us to convey the results of our
regression analysis in clinically meaningful units.

3. Results

3.1. Unadjusted Results. Our study cohort included 61,831
patient hospitalizations. Tere were 36,237 (59%) patients
who received opioid medications during their hospitaliza-
tion.We included 13,062 patients in the subcohort of the top
six most frequent primary hospital conditions and 1,944
patients in the subcohort of the three pain-associated pri-
mary hospital conditions (Table 1). Tese subcohorts were
mutually exclusive from each other, but not from the overall
cohort. Te overall cohort was 83% English speaking and

included 17% of patients with LEP. Te overall cohort had
46% patients self-identifying as white, 21%Asian, 15% black/
African American, 12% Hispanic/Latinx, 2% multi-race/
ethnicity, 1% Native Hawaiian/Other Pacifc Islander, 0.5%
American Indian/Alaska Native, and 4% as other/unknown.
Te proportion of patients with LEP among the race/eth-
nicity groupings was as follows: 5% for white, 2% for
American Indian/Alaska Native, 46% for Asian, 1% for
black/African American, 28% for Latinx, 7% for multi-race/
ethnicity, 28% for Native Hawaiian/Other Pacifc Islanders,
and 14% for other/unknown patients. Tere were signifcant
diferences in the demographic distributions across the
overall cohort and subcohorts. Notably, compared to the
overall cohort, patients with one of three selected pain di-
agnoses had higher rates of prescribed opioids (62.4% vs.
41.3%) and methadone or buprenorphine use (7.9% vs.
4.9%). Tese patients were also younger (52 vs. 62 median
age), more female (64.3% vs. 49.2%), and had lower rates of
LEP (10.6% vs. 16.9%) (Table 1).

Across all conditions, patients received an average of
68.8 MMEs per day. Patients from the subcohort of top six
most frequent primary hospital conditions received an av-
erage of 52.7 MMEs per day, and patients from the sub-
cohort of the three select pain-associated diagnoses received
an average of 130.88MMEs per day (Table 2).Tere are clear
diferences across patient groups for the overall cohort,
subcohorts, and specifc diagnoses. Notably, Asian and
Latinx patients received among the fewest opioids compared
to other racial/ethnic groups. Patients with LEP received
fewer opioids compared to non-LEP patients (Table 2).

3.2. Main Results. Each model adjusted for patient de-
mographics, hospitalization factors, opioid therapy prior to
admission, substance use history, methadone or bupre-
norphine therapy, year of study, insurance status, and
medical comorbidities. All signifcance testing was per-
formed at the p< 0.05 level.

3.3. Overall Cohort Regression Analysis. White patients re-
ceived an average of 103 daily MMEs (95% CI: 94–112).
Asian (59MMEs, 95%CI: 51–66), Latinx (89MMEs, 95%CI:
79–100), and multi-racial/ethnic (81 MMEs, 95% CI: 65–97)
patients received signifcantly fewer opioids compared to
white patients. American Indian/Alaska Native (227 MMEs,
95% CI: 110–344) patients received signifcantly more daily
average opioids compared to white patients. Patients
without LEP received an average of 101 daily MMEs (95%
CI: 91–111), while patients with LEP received signifcantly
fewer daily opioids (66 MMEs, 95% CI: 52–80).

3.4. Subgroup Regression Analysis: Top Six Most Frequent
Hospital Conditions. White patients received an average of
175 daily MMEs (95% CI: 142–207). Asian (83 MMEs, 95%
CI: 64–102) and Latinx (137 MMEs, 95% CI: 102–172) pa-
tients received signifcantly fewer opioids compared to white
patients. American Indian/Alaska Native patients received
signifcantly more opioids (483 MMEs, 95% CI: 322–644)
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compared to white patients. Non-LEP patients received an
average of 155 daily MMEs (95% CI: 129–182), while pa-
tients with LEP received signifcantly less, an average of 114
daily MMEs (95% CI: 85–144).

3.5. Subgroup Regression Analysis: Tree Pain-Associated
Conditions. White patients received an average of 157
MMEs (95% CI: 138–175). Asian (108 MMEs, 95% CI:
85–130), black (122 MMEs, 95% CI: 100–144), Latinx (126
MMEs, 95% CI: 106–147), Native Hawaiian and Other
Pacifc Islander (68 MMEs, 95% CI: 35–101), and patients
categorized as other (106 MMEs, 95% CI: 80–131) received
signifcantly fewer opioids compared to white patients. Non-
LEP patients received an average of 141 daily MMEs (95%
CI: 129–154), while patients with LEP received signifcantly
fewer daily opioids (77 MMEs, 95% CI: 58–96).

Forest plots of the average marginal efects across race/
ethnicity from the negative binomial regression are available
in Figure 1. Negative binomial regression results for the
overall cohort, top six most frequent conditions, and three
pain-associated conditions are available in Table 3, with
results for all covariates utilized in the regression analyses
available in Supplemental Table 1.

4. Discussion

In this study, we found notable racial, ethnic, and language-
based inequities in opioid prescribing for patients hospi-
talized on internal medicine services. Patients with LEP
received signifcantly fewer opioids in general, when treated
for the most frequent conditions and when treated for
conditions typically associated with pain such as abdominal
pain, acute back pain, and pancreatitis. Asian and Latinx
patients received signifcantly fewer opioids than white
patients in the overall cohort and in the subcohorts of the six
most frequent primary hospital conditions and three select
pain-associated conditions. Notably, black patients did not
receive signifcantly diferent opioid medications than white
patients in the overall cohort but received signifcantly fewer
opioid medications in the subcohort of the select pain-
associated conditions.

Our fndings suggest that diferences in prescribing
practices by race, ethnicity, and language persist even after
controlling for factors such as intensive care admission,
consultation with a pain or palliative care service, comor-
bidities, opioid use prior to admission, and methadone or
buprenorphine therapy. Importantly, our regression models
also incorporated interaction terms to accurately refect the

Table 1: Baseline patient demographic and clinical characteristics from 2013 to 2021, n (%).

Variable Full cohort (n� 61,831) Top 6 frequent
diagnoses (n� 13,062)

Top 3 pain
diagnoses (n� 1,944)

Age, median (IQR) 62 (47–75) 67 (53–80) 52 (37–63)
Male 31,410 (50.8) 6,952 (53.22) 695 (35.75)
English speaking 49,481 (83.12) 9,821 (79.17) 1,708 (89.42)
Limited English profciency 10,046 (16.88) 2,584 (20.83) 202 (10.58)
Race/ethnicity
AI/AN 294 (0.48) 56 (0.43) 17 (0.87)
Asian 12,936 (20.92) 3,273 (25.06) 267 (13.73)
Black/African American 9,018 (14.58) 1,661 (12.72) 297 (15.28)
Latinx 7,262 (11.74) 1,430 (10.95) 316 (16.25)
Multi-race/ethnicity 1,303 (2.11) 263 (2.01) 38 (1.95)
NH/OPI 666 (1.08) 201 (1.54) 10 (0.51)
Other/unknown 2,172 (3.51) 430 (3.29) 68 (3.50)
White 28,180 (45.58) 5,748 (44.01) 931 (47.89)

Insurance status
Medicare 32,461 (52.50) 7,983 (61.12) 716 (36.83)
Medicaid, other indigent 15,614 (25.25) 2,838 (21.73) 669 (34.41)
Private 12,951 (20.95) 2,113 (16.18) 519 (26.70)
Self-pay 502 (0.81) 84 (0.64) 29 (1.49)
Other 303 (0.49) 44 (0.34) 11 (0.57)

Primary team
Teaching 43,801 (71.21) 9,272 (71.22) 1,320 (68.18)
Hospitalist 17,708 (28.79) 3,747 (28.78) 616 (31.82)

Intensive care management 9,332 (15.09) 2,699 (20.66) 63 (3.24)
Comfort care 2,652 (4.29) 612 (4.69) 27 (1.39)
Pain/palliative consult 5,391 (8.72) 768 (5.88) 247 (12.71)
Opioids on admission 25,521 (41.28) 4,761 (36.45) 1,213 (62.40)
Methadone/buprenorphine 3,013 (4.87) 493 (3.77) 155 (7.97)
Substance use disorder documentation 5,955 (9.63) 915 (7.01) 206 (10.60)
Elixhauser comorbidity score, median (IQR) 8 (0–16) 9 (1–17) 3 (−1–11)
Mean daily opioids (MME) 68.78 52.72 130.88
All comparisons between the subcohorts using chi-squared and ANOVA tests were signifcant at the p< 0.05 level. All values represent no. (%) unless
otherwise noted. AI/AN, American Indian or Alaska Native; IQR, interquartile range; MME, oral morphine milligram equivalent; NH/OPI, Native Hawaiian
or Other Pacifc Islander.
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Full Cohort AMEs by Morphine Milligram Equivalents
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Figure 1: Forest plots of negative binomial regression results by race/ethnicity reported via average marginal efects (AMEs). Te baseline
comparison for race/ethnicity is white. AI/AN, American Indian or Alaska Native; LEP, limited English profciency. NH/OPI, Native
Hawaiian or Other Pacifc Islander.
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complex relationships that exist between the variables in our
models. Patients with LEP often have lower quality and
satisfaction of care and understanding of treatment plans
and experience a higher incidence of medical errors [20–25].
Language diferences may lead to physician biases, and the
time required to utilize interpreter services may lead to
limited pain assessments and inequitable pain medicine
prescriptions [4, 26, 27]. Racial and ethnic inequities in
opioid prescribing may be driven by clinician bias in pain
assessment and institutional and structural racism [28].

Tese fndings build on our previous research demon-
strating racial and ethnic inequities in discharge opioid
prescribing across all conditions on internal medicine ser-
vices [13]. We have now identifed that opioid prescribing
inequities exist for inpatient treatment in addition to dis-
charge prescriptions we previously studied. It is challenging
to identify ways to promote more equitable prescribing
across all conditions given the extreme heterogeneity in
clinical circumstances encountered in internal medicine. In
this current study, our stepwise approach of evaluating all
conditions together (n� 61,831), top 6 conditions
(n� 13,062), and 3 select pain conditions (n� 1,944) allows
for a more nuanced understanding of where inequities are
most prevalent in the inpatient setting. Tis granular ap-
proach can help to identify areas for practice change and
quality improvement. For example, we found that black
patients did not receive signifcantly diferent opioids across
all conditions in the overall cohort, but for the top three
pain-related conditions, they received substantially fewer
compared to white patients. We found that patients with
LEP received fewer opioids compared to non-LEP patients
in the overall cohort, for the top 6 conditions and the three
select pain conditions. Using pancreatitis as a case example,
black patients received nearly 40% fewer opioids for
a pancreatitis admission compared to white patients.

Patients with LEP received an average of 30.8 MMEs/day
while English-speaking patients received 136.2 MMEs/day,
a more than fourfold diference. Tese are clinically
meaningful diferences. A standard tablet of 5mg oxycodone
is equivalent to 7.5 MMEs. Patients with LEP and pancre-
atitis in the above example, on average, would receive the
equivalent of 14 fewer 5mg tablets of oxycodone per day.
Collecting these data at an institutional or departmental level
enables clinicians to identify tangible targets for improve-
ment to promote equity. Furthermore, focusing on specifc
diagnoses or groupings of diagnoses that have the most
pronounced inequities can enable the formulation of more
equitable guidelines for pain management and quality im-
provement measures for institutions.

Finally, there is an argument that fewer opioids for
certain patient groups may be a positive or protective fnding
[29]. While we recognize the clear harms from opioid
overuse and misuse, minoritized and historically disad-
vantaged groups are most likely to experience bias in the
medical profession [2, 30]. Inadequately treated pain has
a variety of negative health consequences including reduced
quality of life, impaired physical function, high economic
costs, and severe psychological and social consequences
[3, 31].Te inequitable prescribing practices identifed in the
pain-associated conditions highlights that further workmust
be done to eliminate pain management inequities in clinical
situations where opioids are often used.

4.1.Limitations. Tere are limitations to our study. First, our
data were collected from a single center. While our medical
center is diverse, we recognize that practice patterns difer
across the nation and some institutions may have pain
pathways that promote more standardized care. We do
however have nine years of data, with a substantial number

Table 3: Negative binomial regression analysis of daily opioid administration with results for language and race/ethnicity variables.

Covariate

Full cohort;
average predicted

daily opioid
MME (95%

confdence interval)

p value

Top six
frequent conditions;
average predicted

daily opioid
MME (95%

confdence interval)

p value

Tree pain
conditions; average
predicted daily
opioid MME

(95% confdence
interval)

p value

Language
Non-limited English profciency 101 (91–111) Ref 155 (129–182) Ref 141 (129–154) Ref
Limited English profciency 66 (52–80) <0.001 114 (85–144) 0.002 77 (58–96) <0.001
Race/ethnicity
White 103 (94–112) Ref 175 (142–207) Ref 157 (138–175) Ref
American Indian/Alaska Native 227 (110–344) 0.036 483 (322–644) <0.001 141 (68–215) 0.687
Asian 59 (51–66) <0.001 83 (64–102) <0.001 108 (85–130) <0.001
Black/African American 114 (95–134) 0.138 178 (137–219) 0.811 122 (100–144) 0.010
Latinx 89 (79–100) 0.006 137 (102–172) 0.020 126 (106–147) 0.033
Multi-race/ethnicity 81 (65–97) 0.005 129 (79–179) 0.059 111 (62–159) 0.075
Native Hawaiian/Other Pacifc Islander 85 (64–107) 0.091 149 (88–209) 0.387 68 (35–101) <0.001
Other/unknown 105 (87–123) 0.798 188 (142–207) 0.628 106 (80–131) 0.001
MME, oral morphine milligram equivalent. Predicted population rates using average marginal efects. Te models utilized complete case regression. For the
regressions including the full cohort and the top 6 frequent conditions, the interaction term between race/ethnicity and LEP status was included because the
likelihood ratio test was signifcant comparing the models with and without the interaction term. For the regression of top 3 pain conditions, the interaction
between race/ethnicity and LEP was not included because the likelihood ratio test was nonsignifcant.
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of patients, which drives the power behind our fndings.
Second, our dataset did not allow us to adjust for the re-
ported pain scores and administration of other nonopioid
pain medications like acetaminophen and NSAIDs, which
can impact opioid medicine prescriptions in the inpatient
setting. Tird, as we identifed the primary hospital con-
ditions for the subgroups, there is a possibility of mis-
classifcation in the assignment of primary hospital
condition. While our analysis adjusted for comorbidities,
opioid, methadone, and buprenorphine use on admission,
we are unable to determine the specifc indication for each
individual opioid administration from the EHR. For ex-
ample, while a patient may be admitted for cellulitis, a one-
time administration of hydromorphone for back pain would
not be discernible from our EHR. Non-LEP patients in our
cohort received more daily opioids associated with a primary
hospital condition of pneumonia than patients with LEP did
for abdominal pain, but it is unclear what specifc diagnosis
or underlying pathophysiology is driving that diference.
While our approach of looking at progressively smaller
subcohorts is an improvement on previous study designs,
there can still be even more granular ways of assessing
opioids by indication for specifc conditions and even in-
dividual clinicians. Fourth, while the regression analyses
adjust for comorbidities, our model inherently cannot ac-
count for the sum total of hospital problems a patient is
being treated for and the complexity of pain that can result
from multiple conditions. Fifth, we do not have access to
interpreter use data. It would be helpful to know whether the
actual use of an interpreter was associated with diferent
medication management for patients with LEP or if there
was another mechanism for this inequity.

5. Conclusion/Next Steps

Our study demonstrates that racial, ethnic, and language-
based inequities in opioid prescribing practices, previously
identifed in subspeciality and outpatient settings, and on
discharge, are also prevalent for patients while hospitalized.
To our knowledge, this is the frst study to examine opioid
prescriptions in the inpatient setting for medicine patients
across multiple common medical- and pain-related di-
agnoses. Tis contributes to a better understanding of how
opioid medications are prescribed for hospitalized patients
and how prescribing practices may be optimized to efec-
tively manage pain while minimizing overprescribing and
inequitable prescriptions.

Our fndings ofer directions for future research and
quality improvement work to further understand and better
address clear inequities in patient care. Within our in-
stitution, these fndings represent an opportunity to explore
the etiology of these inequities and the impact of implicit
bias. Our next steps will include a qualitative examination of
patients and providers to better understand diferences and
identify root causes of inequities in pain assessment and
management. Te identifcation of specifc patient groups
(i.e., Asian patients and those with LEP) and specifc di-
agnoses (i.e., pancreatitis) can serve as a starting point for the
development of pain management guidelines, like

postsurgical care plans in other felds. Expanding work to
include analyses beyond our institution will be important to
validate these fndings across diferent practice settings and
patient populations. Finally, examining the relationship
between administered opioid prescriptions and documented
pain assessments by nurses and clinicians, incorporating
linear mixed and cross-classifed multi-level modeling, and
diferences in scheduled vs. as needed opioids would help to
better elucidate causal pathways. In this future approach, we
will also explore the possibility of predictive machine
learning analyses.

Data Availability

Te retrospective cohort data used to support the fndings of
this study have not been made available because of patient
privacy.

Conflicts of Interest

Te authors declare that they have no conficts of interest.

Acknowledgments

Tis publication was supported by funding from the UCSF
Society of Hellman Fellows, SGIM Founders Grant, and the
National Heart, Lung, and Blood Institute of the National
Institutes of Health, Award No. K24HL141354 (MCF).

Supplementary Materials

Supplemental Table 1: negative binomial covariate re-
gression results with average marginal efects. Table with full
cohort, top six frequent conditions, and three select pain
conditions and corresponding negative binomial incidence
rate ratios, 95% confdence interval, and p values for all
covariates. Supplemental Figure 1: selection of the six most
frequent and three pain-associated diagnoses. Flow diagram
depicting hospitalizations in study period, assigned primary
hospital condition, and author process of selecting top six
frequent conditions and three select pain-associated con-
ditions. Supplemental Table 2: primary hospital conditions,
ICD-10 codes. Tis table includes all of the ICD-10 codes
and their associated sample sizes that were combined to
classify the diagnoses used in this study. (Supplementary
Materials)

References

[1] F. B. Ahmad, J. A. Cisewski, L. M. Rossen, and P. Sutton,
“Provisional drug overdose death counts,”National Center for
Health Statistics, 2022.

[2] U. R. Essien, A. Ifdon, and K. L. Sue, “Black pain matters:
prioritizing antiracism and equity in the opioid epidemic,”
Journal of Hospital Medicine, vol. 16, no. 10, pp. 638-639, 2021.

[3] R. Sinatra, “Causes and consequences of inadequate man-
agement of acute pain,” Pain Medicine, vol. 11, no. 12,
pp. 1859–1871, 2010.

[4] H. E. M. Schwartz, Z. A. Matthay, R. Menza, A. Fernandez,
R. Mackersie, and D. M. Stein, “Inequity in discharge pain
management for trauma patients with limited English

8 Pain Research and Management

https://downloads.hindawi.com/journals/prm/2023/1658413.f1.docx
https://downloads.hindawi.com/journals/prm/2023/1658413.f1.docx


profciency,” Journal of Trauma and Acute Care Surgery,
vol. 91, no. 5, pp. 898–902, 2021.

[5] A. A. Dixit, H. Elser, C. L. Chen, M. Ferschl, and S. P. Manuel,
“Language-related disparities in pain management in the
post-anesthesia care unit for children undergoing laparo-
scopic appendectomy,” Children, vol. 7, no. 10, p. 163, 2020.

[6] N. Jimenez, D. L. Jackson, C. Zhou, N. C. Ayala, and B. E. Ebel,
“Postoperative pain management in children, parental En-
glish profciency, and access to interpretation,” Hospital Pe-
diatrics, vol. 4, no. 1, pp. 23–30, 2014.

[7] R. J. Romanelli, Z. Shen, N. Szwerinski, A. Scott, S. Lockhart,
and A. R. Pressman, “Racial and ethnic disparities in opioid
prescribing for long bone fractures at discharge from the
emergency department: a cross-sectional analysis of 22 cen-
ters from a health care delivery system in northern Cal-
ifornia,” Annals of Emergency Medicine, vol. 74, no. 5,
pp. 622–631, 2019.

[8] J. H. Tamayo-Sarver, S. W. Hinze, R. K. Cydulka, and
D. W. Baker, “Racial and ethnic disparities in emergency
department analgesic prescription,” American Journal of
Public Health, vol. 93, no. 12, pp. 2067–2073, 2003.

[9] R. M. Dickason, V. Chauhan, A. Mor, E. Ibler, S. Kuehnle, and
D. Mahoney, “Racial diferences in opiate administration for
pain relief at an academic emergency department,” Western
Journal of Emergency Medicine, vol. 16, no. 3, pp. 372–380,
2015.

[10] A. Singhal, Y. Y. Tien, and R. Y. Hsia, “Racial-ethnic dis-
parities in opioid prescriptions at emergency department
visits for conditions commonly associated with prescription
drug abuse,” PLoS One, vol. 11, no. 8, Article ID e0159224,
2016.

[11] A. J. Berger, Y. Wang, C. Rowe, B. Chung, S. Chang, and
G. Haleblian, “Racial disparities in analgesic use amongst
patients presenting to the emergency department for kidney
stones in the United States,” Te American Journal of
Emergency Medicine, vol. 39, pp. 71–74, 2021.

[12] K. O. Anderson, C. R. Green, and R. Payne, “Racial and ethnic
disparities in pain: causes and consequences of unequal care,”
Te Journal of Pain, vol. 10, no. 12, pp. 1187–1204, 2009.

[13] I. Chen, J. Kurz, M. Pasanen, C. Faselis, M. Panda, and
L. J. Staton, “Racial diferences in opioid use for chronic
nonmalignant pain,” Journal of General Internal Medicine,
vol. 20, no. 7, pp. 593–598, 2005.

[14] C. A. Mikosz, K. Zhang, T. Haegerich, L. Xu, J. L. Losby, and
A. Greenspan, “Indication-specifc opioid prescribing for US
patients with medicaid or private insurance, 2017,” JAMA
Network Open, vol. 3, no. 5, Article ID e204514, 2020.

[15] R. W. Boyd, E. G. Lindo, L. D. Weeks, and M. R. McLemore,
On Racism: A New Standard for Publishing on Racial Health
Inequities, Health Afairs, Washington, DC, USA, 2020.

[16] Nih, Racial and Ethnic Categories and Defnitions for NIH
Diversity Programs and for Other Reporting, NIH, Bethesda,
Maryland, 2015.

[17] Hcup Elixhauser Comorbidity Software, Healthcare Cost and
Utilization Project (HCUP), Agency for Healthcare Research
and Quality, Rockville, MD, USA, 2017.

[18] R. Williams, “Using the margins command to estimate and
interpret adjusted predictions and marginal efects,” STATA
Journal, vol. 12, no. 2, pp. 308–331, 2012.

[19] UCLA, “Negative binomial regression, SPSS data examples.
UCLA: statistical consulting group,” 2023, https://stats.oarc.
ucla.edu/spss/dae/negative-binomial-regression.

[20] A. R. Green and C. Nze, “Language-based inequity in health
care: who is the poor historian,” AMA J Ethics, vol. 19, no. 3,
pp. 263–271, 2017.

[21] D. W. Baker, R. Hayes, and J. P. Fortier, “Interpreter use and
satisfaction with interpersonal aspects of care for Spanish-
speaking patients,” Medical Care, vol. 36, no. 10, pp. 1461–
1470, 1998.

[22] D. W. Baker, R. M. Parker, M. V. Williams, W. C. Coates, and
K. Pitkin, “Use and efectiveness of interpreters in an
emergency department,” JAMA, the Journal of the American
Medical Association, vol. 275, no. 10, pp. 783–788, 1996.

[23] E. Wilson, A. Hm Chen, K. Grumbach, F. Wang, and
A. Fernandez, “Efects of limited English profciency and
physician language on health care comprehension,” Journal of
General Internal Medicine, vol. 20, no. 9, pp. 800–806, 2005.

[24] K. A. Atchison, E. E. Black, R. Leathers, T. R. Belin,
M. Abrego, and M. W. Gironda, “A qualitative report of
patient problems and postoperative instructions,” Journal of
Oral and Maxillofacial Surgery, vol. 63, no. 4, pp. 449–456,
2005.

[25] C. Divi, R. G. Koss, S. P. Schmaltz, and J. M. Loeb, “Language
profciency and adverse events in US hospitals: a pilot study,”
International Journal for Quality in Health Care, vol. 19, no. 2,
pp. 60–67, 2007.

[26] L. Diamond, K. Izquierdo, D. Canfeld, K. Matsoukas, and
F. Gany, “A systematic Review of the impact of patient-
physician non-English language concordance on quality of
care and outcomes,” Journal of General Internal Medicine,
vol. 34, no. 8, pp. 1591–1606, 2019.

[27] E. Chiauzzi, R. A. Black, K. Frayjo, M. Reznikova, J. M. Grimes
Serrano, and K. Zacharof, “Health care provider perceptions
of pain treatment in Hispanic patients,” Pain Practice, vol. 11,
no. 3, pp. 267–277, 2011.

[28] A. Rambachan, M. C. Fang, P. Prasad, and N. Iverson, “Racial
and ethnic disparities in discharge opioid prescribing from
a hospital medicine service,” Journal of Hospital Medicine,
vol. 16, no. 10, pp. 589–595, 2021.

[29] A. Frakt and T. Monkovic, A ‘Rare Care where Racial Biases’
Protected African-Americans, Te New York Times, New
York, NY, USA, 2019.

[30] U. Khatri, “Te opioid crisis shows why racism in health care
is always harmful, never ‘protective’,” Philadelphia Inquirer,
2019.

[31] “Relieving pain in America: a blueprint for transforming
prevention, care, education, and research,”Military Medicine,
vol. 181, no. 5, pp. 397–399, 2016.

Pain Research and Management 9

https://stats.oarc.ucla.edu/spss/dae/negative-binomial-regression
https://stats.oarc.ucla.edu/spss/dae/negative-binomial-regression



