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IMPORTANCE Most drug epidemics in the United States have disproportionately affected
nonwhite communities. Notably, the current opioid epidemic is heavily concentrated among
low-income white communities, and the roots of this racial/ethnic phenomenon have not
been adequately explained.

OBJECTIVE To examine the degree to which differential exposure to opioids via the health
care system by race/ethnicity and income could be driving the observed social gradient of the
current opioid epidemic, as well as to compare the trends in the prevalence of prescription
opioids with those observed for stimulants and benzodiazepines.

DESIGN, SETTING, AND PARTICIPANTS This population-based study used 2011 through 2015
records from California’s prescription drug monitoring program (Controlled Substance
Utilization Review and Evaluation System), which longitudinally tracks all patients receiving
controlled substance prescriptions in the state and contained unique records for 29.7 million
individuals who received such a prescription from 2011 to 2015. Data were analyzed between
January and May 2018.

EXPOSURES A total of 1760 zip code tabulation areas (ZCTAs) in California, with associated
racial/ethnic composition and per capita income.

MAIN OUTCOMES AND MEASURES The percentage of individuals receiving at least
1 prescription each year was calculated for opioids, benzodiazepines, and stimulants.

RESULTS A nearly 300% difference in opioid prescription prevalence across the
race/ethnicity–income gradient was observed in California, with 44.2% of adults in the quintile
of ZCTAs with the lowest-income/highest proportion–white population receiving at least
1 opioid prescription each year compared with 16.1% in the quintile with the highest-income/
lowest proportion–white population and 23.6% of all individuals 15 years or older. Stimulant
prescriptions were highly concentrated in mostly white high-income areas, with a prevalence
of 3.8% among individuals in the quintile with the highest-income/highest proportion–white
population and a prevalence of 0.6% in the quintile with the lowest-income/lowest
proportion–white population. Benzodiazepine prescriptions did not have an income gradient
but were concentrated in mostly white areas, with 15.7% of adults in the quintile of ZCTAs with
the highest proportion–white population receiving at least 1 prescription each year compared
with 7.0% among the quintile with the lowest proportion–white population.

CONCLUSIONS AND RELEVANCE The race/ethnicity and income pattern of opioid overdoses
mirrored prescription rates, suggesting that differential exposure to opioids via the health
care system may have induced the large, observed racial/ethnic gradient in the opioid
epidemic. Across drug categories, controlled medications were much more likely to be
prescribed to individuals living in majority-white areas. These discrepancies may have
shielded nonwhite communities from the brunt of the prescription opioid epidemic but
also represent disparities in treatment and access to all medications.
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A salient feature of the current opioid epidemic is that it
is heavily concentrated among low-income white
communities.1,2 This feature is unique because most

previous drug epidemics in the United States have dispropor-
tionately affected nonwhite communities.3 Globally, most epi-
demics occur in social minority groups.4 Therefore, the con-
centration of this epidemic in a racial/ethnic majority group
is epidemiologically noteworthy, and it speaks to the unique
social context of the current opioid crisis. The roots of this
atypical racial/ethnic phenomenon have not been ad-
equately explained in the existing literature.

The opioid epidemic has been described as a “disease of
despair” in public health literature, linked to poverty and lack
of economic opportunity among increasingly downwardly mo-
bile sectors of working class America.5-8 This theory may ex-
plain the income gradient observed in the opioid epidemic;
across the racial/ethnic spectrum, higher overdose rates are ob-
served in lower-income communities.6 However, given con-
tinued racial/ethnic disparities in income and employment sta-
tus, this theory alone cannot account for the preponderance
of the epidemic among white communities.9-11

The opioid epidemic has also been attributed to changes
within the health care system that increased the availability
of prescription opioids.5,6 Opioid consumption has risen
steadily in the United States during the past 3 decades, and this
period has also seen the invention of powerful synthetic
opioid analogues, such as fentanyl and the extended-release
oxycodone, which were rapidly marketed and widely
adopted.6,12-15 Renewed attention was placed on pain man-
agement, and pain became known as the “fifth vital sign.”16

Exposure to an opioid prescription has been identified as a risk
factor for long-term use, with 1% to 15% of patients continu-
ing opioid therapy at 90 days depending on setting.17-19 The
majority of individuals who are dependent on heroin now re-
port using a prescription medication as their first opioid of
abuse,20 suggesting that health care professionals played an
important role in the recent surge of addiction and related over-
doses. This link between the health care system and opioid ad-
diction may provide an explanation for the observed racial/
ethnic differences in the outcomes of the opioid epidemic.
Racial/ethnic disparities in access to health care, as well as to
pain management and opioid medications specifically,21-26 are
well documented and long-standing. It is therefore possible
that the inductive effect of the health care system on the opi-
oid epidemic has impacted various racial/ethnic groups dif-
ferently, effectively concentrating the epidemic among lower-
income white communities.

To test this theory, we quantify the race/ethnicity–
income gradient in exposure to opioids by the California health
care system using Prescription Drug Monitoring Program data.
We use a metric that up to this point has not been widely used
to characterize the crisis: the percentage of individuals receiv-
ing an opioid prescription each year. Most previous efforts to
quantify the population-level consumption of opioids have fo-
cused on total volume. For example, an analysis published by
the Centers for Disease Control and Prevention (CDC) in 2013
reported a consumption of 1021.7 prescriptions for opioids per
1000 residents in Louisiana.27 It is hard to gauge the human

impact of this figure because it could represent 10% of the
population receiving an average of about 10 prescriptions per
year, 50% of the population receiving an average of about 2
prescriptions per year, or many other distributions. Thus, in
the present study, we use the simple percentage of individu-
als who received at least 1 prescription for an opioid each year
as a clear metric of the exposure of the population to opioids
by the health care system. We also calculate the same metric
for stimulants and benzodiazepines to compare the race/
ethnicity–income gradients observed in prescription opioids
to those of other controlled substances. We use the above met-
rics to compare the race/ethnicity–income gradient in opioid
prescription with that observed for opioid-related overdose
mortality.

Methods
We calculated the percentage of the population of California
receiving a prescription for an opioid, benzodiazepine, or
stimulant—the prescription prevalence rate. The numerator for
each rate was the number of people receiving at least 1 pre-
scription, and the denominator was the number of people in
the population. These rates were calculated separately by age
group, sex, and zip code tabulation area (ZCTA) for each year
from 2011 through 2015. We obtained institutional review board
exemption from UCLA (University of California, Los Ange-
les), which also waived the need for obtaining informed pa-
tient consent.

We obtained counts of patients receiving prescriptions
using deidentified data from California’s Controlled Sub-
stance Utilization Review and Evaluation System (CURES) da-
tabase, which tracks all prescriptions for the Drug Enforce-
ment Administration–scheduled medication in California.28

Anonymized, patient-specific indicators allow for following up
unique patients in a longitudinal fashion. Using National Drug
Codes,29 we classified each medication as an opioid, benzo-
diazepine, stimulant, or other based on mapping available from

Key Points
Question Does differential prescribing of opioids by
race/ethnicity and income class explain opioid overdoses
concentrated among low-income white communities?

Findings In prescription drug monitoring program data from 2011
through 2015, 44.2% of all adults in California in the regions with
the lowest-income/highest proportion–white population received
at least 1 opioid prescription annually compared with 16.1% in the
regions with the highest-income/lowest proportion–white
population and 23.6% across California. Opioid overdose deaths
were concentrated in lower-income, mostly white regions, with
a 10-fold difference in overdose rates across the
race/ethnicity–income gradient.

Meaning Race/ethnicity and income class disparities existing in
access to opioids via the California health care system may have
played a role in the race/ethnicity–income pattern of overdose
deaths in the current opioid epidemic.

Research Original Investigation Assessment of Racial/Ethnic and Income Disparities in the Prescription of Controlled Medications in California

E2 JAMA Internal Medicine Published online February 11, 2019 (Reprinted) jamainternalmedicine.com

© 2019 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by University of California - Los Angeles user on 02/12/2019

http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2018.6721


the CDC,30 supplemented when necessary by physician ex-
pert knowledge. Opioid-based medications used to treat opi-
oid dependence, such as methadone and buprenorphine, were
not included in counts of opioid prescriptions. Patient zip code
of residence was mapped onto ZCTAs31 by using a previously
described crosswalk.32

Counts of patients receiving prescriptions were com-
bined with population counts from the American Commu-
nity Survey33 to create estimates of prevalence. We also used
American Community Survey data to obtain sociodemo-

graphic information for each ZCTA, including the percentage
of individuals identifying as non-Hispanic white and the mean
per-person income. Shapefiles were obtained from the US Cen-
sus Bureau34,35 and used for mapping. We obtained zip code–
level data describing the rate of age-standardized opioid over-
dose mortality per 100 000 persons for 2011 through 2015 by
using publicly available files from the California Department
of Public Health.36

We evaluated trends in racial/ethnic and income pat-
terns at the state level by classifying all ZCTAs in quintiles of

Figure 1. Opioid Overdose Deaths and Prescription Prevalence
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A, Annual age-standardized opioid overdose death rates per 100 000 people.
B, Annual prevalence of receiving at least 1 prescription for an opioid among
individuals 15 years or older. Both figures represent the entire state of California,
showing quartiles of mean annual rates during the 2011 through 2015 study
period. The y-axis represents the percentage of individuals in each zip code

tabulation area identifying as non-Hispanic white, by quintiles (Qs). The x-axis
represents quintiles of the mean per capita annual income at the zip code
tabulation area level. Values for all 25 quintile-quintile pairs are shown with
color and text.

Figure 2. Benzodiazepine and Stimulant Prescription Prevalences

Benzodiazepine prescription prevalenceA Stimulant prescription prevalenceB
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Annual prevalence of receiving at least 1 prescription for a benzodiazepine (A)
or a stimulant (B). Both figures represent the entire state of California, showing
quartiles (Qs) of mean annual rates during the 2011 through 2015 study period.

A, Values for all individuals 15 years or older. B, Data for all individuals of any age
because stimulant prescription receipt is highest in the age group of 10 to
14 years.
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the percentage of residents identifying as non-Hispanic
white and of per-person income and by calculating the
prevalence of each quintile as well as all 25 race/ethnicity–
income quintile combinations. We decided to use a dichoto-
mous index of racial/ethnic composition after observing that
the main racial/ethnic differences in prescription prevalence
were captured using a white/nonwhite scale (eFigure 1 in the
Supplement). Geographic trends were explored with maps at
the ZCTA level for the southern portion of Los Angeles
County. We chose this area as the site for a more detailed
case study analysis because it represents a large, heavily
populated city with substantial socioeconomic and racial/
ethnic diversities.

We conducted all data preparation and analyses between
January and May 2018 using R, version 3.4.1 (The R Project for
Statistical Computing).37 More information regarding data
preparation and completeness is provided in the eTable and
eAppendix in the Supplement.

Results
The CURES database contains unique records for 29.7 million
individuals who received a prescription for a Drug Enforce-
ment Administration–scheduled substance from 2011 to 2015.
Among these individuals, the mean (SD) age was 46.5 (20.6)
years, and 57.0% were female.

Opioid Overdose Mortality and Prescriptions
From 2011 through 2015, there were 9534 reported opioid over-
dose deaths in California. These deaths included overdoses at-
tributed to any opioid, including prescription medication,
heroin, and synthetic opioids, such as fentanyl. Overdose deaths
were highly concentrated in lower-income and mostly white
areas. We observed an approximate 10-fold difference in over-
dose rates across the race/ethnicity–income gradient in Califor-
nia (Figure 1A). Per 100 000 people in age-standardized rates,
there were 9.6 opioid overdose deaths each year in the highest
proportion–white/lowest-income quintile of ZCTAs compared
with 1.3 in the lowest proportion–white/highest-income quin-
tile. This racial/ethnic and income gradient is consistent with
prior research describing the unique concentration of the opi-
oid epidemic in low-income and majority-white areas.2,3

In California, 23.6% of all individuals 15 years or older re-
ceived a prescription for an opioid medication each year dur-
ing the study period. Opioid prescriptions were concentrated
among ZCTAs with a higher proportion–white/lower-income
population, with a mean annual prevalence of 44.2% among
individuals 15 years or older in the highest proportion–white/
lowest-income quintile of ZCTAs compared with 16.1% for the
lowest proportion–white/highest-income quintile (Figure 1B).
We examined the race/ethnicity–income gradient for prescrip-
tion prevalence rates using age standardization and found little
differences in trends compared with crude rates.

Benzodiazepine and Stimulant Prescriptions
Benzodiazepine prescription prevalence was 10.2% per year
for individuals who were 15 years or older during the study pe-

riod. In contrast to the marked racial/ethnic and income pat-
tern observed for opioids, benzodiazepine rates varied strongly
along lines of race/ethnicity only; little variation was ob-
served by income status (Figure 2A). Among individuals older
than 15 years, prevalence among the highest proportion–
white quintile of ZCTAs was 15.7%, whereas it was 7.0% among
the lowest proportion–white quintile.

Stimulant prescriptions were highly concentrated among
higher proportion–white/higher-income ZCTAs (Figure 2B). We
observed a mean annual prescription prevalence of 3.8%
among the highest proportion–white/highest-income quin-
tile vs 0.6% in the lowest-income/lowest proportion–white
quintile of ZCTAs.

Los Angeles Case Study
Figure 3 shows a ZCTA-level map for Los Angeles County of the
prescription prevalence of opioids (Figure 3A), benzodiaz-
epines (Figure 3B), and stimulants (Figure 3C), as well as per
capita income (Figure 3D) and percentage of residents self-
reporting as non-Hispanic white (Figure 3E). This map pro-
vides a more granular illustration of many of the trends ob-
served at the state level in previous figures.

Noteworthy areas of majority-white and high-income ZC-
TAs stretch east to west from Malibu through Beverly Hills and
also along the coast. These areas show markedly elevated rates
of stimulant prescription prevalence relative to the rest of the
county and generally high levels of benzodiazepine and opi-
oid prescription prevalence. South Central Los Angeles is com-
posed of mainly lower-income, mostly nonwhite ZCTAs. This
area shows low levels of prescription prevalence rates across
all drug classes and markedly low levels of stimulant prescrip-
tions. The geographic variations in prescription prevalence of
all drug classes reflect similar degrees of social, economic, ra-
cial/ethnic, and residential segregation across Los Angeles.

Discussion
Whereas most epidemics predominate within social minor-
ity groups and previous US drug epidemics have typically been
concentrated in nonwhite communities, the current opioid cri-
sis is largely found among lower-income and majority-white
communities. Our analysis suggests that, at least in Califor-
nia, an important determinant of this phenomenon may be that
white individuals have a higher level of exposure than non-
white individuals to opioid prescriptions on a per capita basis
through the health care system. Across the income spectrum
of the state of California, and especially within the lowest-
income quintile of ZCTAs, we observed much higher rates of
opioid prescription in the areas with the highest proportion–
white population.

The vast majority of individuals receiving opioid prescrip-
tions in California are not dependent opioid users. As shown
in previously published work,38 the bulk of those individuals
are receiving sporadic prescriptions for small quantities of opi-
oids, representing short-term treatment courses for acute con-
ditions. Only a tiny fraction of opioid users show behavior con-
sistent with dangerous patterns even though they do consume
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a large share of the total volume of prescribed opioids. The race/
ethnicity–income pattern observed in the present study there-
fore represents both a difference in the negative conse-
quences of opioid addiction and also a noteworthy social trend
in the general use patterns of opioids for acute, medically ap-
propriate purposes. The nearly 300% gradient observed across
the state also reflects the nature of the health care system and
its distribution of prescription opioids in California.

Important clues that help explain the observed racial/
ethnic gradient in opioid prescription rates can be found in the
large body of literature documenting minority disparities stem-
ming from implicit biases and reduced access to the health care
system. For instance, clinicians are more likely to prescribe opi-
oids for pain management to white patients than to racial/
ethnic minority patients presenting with the same symptoms
across numerous clinical settings and geographies.21-26,39 One
foundational study showed that Hispanic patients were 2 times

less likely to receive analgesics following long bone fractures
than white patients, after accounting for other factors.40 Simi-
lar discrepancies in pain medication prescribing were found
for black patients relative to white patients.26

Recent studies have found that health care professionals
often underestimate the pain of black patients when com-
pared with white patients and that such racial/ethnic biases
in the detection of pain are seen among health care profes-
sionals who report no explicit racial/ethnic biases.25 These gaps,
coupled with decreased access to the health care system
for many racial/ethnic minority groups,41,42 have led several
authors to suggest that there is a national crisis of insuffi-
ciently medicated pain among minority communities in the
United States.3,21,23,39 In light of a similar gradient in opioid
overdose deaths, these disparities in opioid prescription may
have played an accidental protective role in minimizing the opi-
oid epidemic among minority communities. Nevertheless, they

Figure 3. Prescription Prevalence, Race/Ethnicity Distribution, and Income Level for the Los Angeles Case Study

Opioid prescription prevalence, age ≥15 yA

�

�

�

�

�

Beverly Hills: 34.1%
Compton: 19.4%

Watts: 14.8%

Malibu: 24.2%

San Fernando: 19.5%

>16%-19% >19%-21% >21%-24% >24%-47%0%-16%

Benzodiazepine prescription prevalence, age ≥15 yB

�

�

�

�

�

Beverly Hills: 27.1%
Compton: 5%

Watts: 5.2%

Malibu: 20%

San Fernando: 6.1%

>6%-8% >8%-10% >10%-13% >13%-35%0%-6%

�

�

�

�

�

Beverly Hills: 6.2%
Compton: 0.5%

Watts: 0.4%

Malibu: 4.7%

San Fernando: 0.5%

Stimulant prescription prevalenceC

>0.5%-0.8% >0.8%-1.4% >1.4%-2.4% >2.4%-7.2%0%-0.5%

�

�

�

�

�

Beverly Hills: 114

Compton: 13

Watts: 13

Malibu: 89

San Fernando: 16

Per capita income, $1000sD

>18-24 >24-31 >31-41 >41-1402-18

>25%-48% >48%-66% >66%-81% >81%-100%0%-25%

�

�

�

�

�

Beverly Hills: 83%
Compton: 1%

Watts: 2%

Malibu: 82%

San Fernando: 6%

Individuals identifying as whiteE

Data are mapped at the zip code tabulation area level. Prescription prevalence
of opioids (A) and benzodiazepines (B) are shown for individuals 15 years or
older and stimulants (C) for individuals of all ages. Mean per capita income

(×$1000) (D) and the percentage of individuals identifying as non-Hispanic
white (E) are also shown. All values are shown in quintiles and represent means
of annual rates from 2011 through 2015.

Assessment of Racial/Ethnic and Income Disparities in the Prescription of Controlled Medications in California Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine Published online February 11, 2019 E5

© 2019 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by University of California - Los Angeles user on 02/12/2019

http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2018.6721


also represent the undertreatment of the legitimate medical
needs of patients of color and remain an important inequity
to be ameliorated.

We also observed that the concentration of prescription
medications in mostly white communities is not unique to opi-
oids. Although the trend by income level varies among drug
classes, across the board, prescription medications were over-
whelmingly prescribed at higher rates to patients who lived in
areas with a higher proportion–white population. Prescrip-
tions for stimulants were remarkably concentrated in ZCTAs
with a higher-income/higher proportion–white population.
Rates were highest among male adolescents aged 10 to 14 years
(eFigure 2 in the Supplement), suggesting that the largest
contribution of stimulant prescriptions is for the treatment of
attention-deficit/hyperactivity disorder (ADHD). Substantial
racial and ethnic disparities in the detection and subsequent
treatment of ADHD have been noted in the literature,
which may be reflected in the population-level pattern we
observed.43-45 Benzodiazepine prescription was concen-
trated in the quintile of ZCTAs with the highest proportion–
white population at more than double the rate observed in the
quintile of ZCTAs with the lowest proportion–white popula-
tion. However, little variation in benzodiazepine prescription
prevalence was observed across income categories. Racial/
ethnic disparities in the diagnosis and treatment of epilepsy,
as well as anxiety and other mental health conditions treated
with benzodiazepines, have also been previously noted and
may play an important role in the overall trends observed.46,47

Granular maps of prescription prevalence rates in Los An-
geles County revealed how stark social differences in the use
of controlled substances are within the same city. In the high-
income and mostly white neighborhoods around Beverly Hills,
more than 1 of every 4 adults received a benzodiazepine pre-
scription during the study period. In the low-income inner-
city neighborhoods of Compton and Watts, that number was
only 1 of every 20 adults. This 5-fold difference in the rate of a
basic medical treatment between neighborhoods in the same
city is unlikely to be explained by variation in the underlying
need for these medications.

Limitations
This study was limited in its use of ecological-level sociode-
mographic information. We linked prescription prevalence to
income and racial/ethnic composition at the ZCTA level. Al-
though the 1760 ZCTAs included in the study provided a granu-
lar picture, we were unable to establish associations at the in-
dividual level. The ecological nature of the association we
described limited our ability to identify mechanisms that may
be at play. For example, we had no ability to determine if re-
ceiving a prescription for opioids made an individual more
likely to become addicted and subsequently use heroin, or if
the individuals overdosing on opioids were the same individu-
als receiving prescriptions for opioids. In the present analy-

sis, we simply highlighted a similar social gradient observed
between the outcomes of the opioid crisis and the level of opi-
oid prescription by the health care system, which may repre-
sent an important driver of the epidemic.

The generalizability of the present study to the rest of the
country may be affected by California’s generally low rates of
controlled substance prescription relative to other states.27 The
results, therefore, may not fully represent the magnitude of
prescribing that we would observe in other states, although the
race/ethnicity and income trends may be widely generaliz-
able. However, California represented an apt location to study
this topic because its wide range of racial/ethnic and socio-
economic diversity enabled us to study a more complete pic-
ture of the social dynamics of opioid prescription. Further-
more, given its large population size, California represents a
sizable share of total prescribing in the United States.

Potential factors affecting the accuracy of our prevalence
estimates included the possibility that the algorithm used by
the Controlled Substance Utilization Review and Evaluation
System database to track individuals over time is imperfect,
leading to the same individual being listed more than once,
which could inflate prevalence. The 3.7% of observations that
we had to exclude due to missing data could have also re-
sulted in a slight underestimate of prevalence (eTable in the
Supplement). Our metric of opioid prescription prevalence in-
cluded all opioids except those medications used to treat opi-
oid dependence, such as methadone or buprenorphine, which
may represent a limitation for interpretation. Although a small
fraction of these medications may be abused, the vast major-
ity are used for treatment of opioid dependence and were ex-
cluded from our measure of exposure to potentially addict-
ing opioid medications.48

Conclusions
Although the opioid epidemic receives considerable atten-
tion in the medical and public health communities, the main-
stream media, and even in the national political arena, race/
ethnicity is seldom included in discussions about the epidemic.
Previous work by the CDC illustrates substantial population-
level geographic variations in prescription prevalence rates,27

but relatively few efforts have been made to explain this varia-
tion with sociodemographic data. Our results suggest that race/
ethnicity and income are key factors by which variations in pre-
scription prevalence may be understood. This study represents
one of the first population-level efforts, to our knowledge, to
quantify the social patterns of prescription drug use. The re-
sults provide important insights when trying to understand the
prescription drug epidemic that is occurring in mostly white
communities and the reported disparities in untreated pain,
anxiety, and ADHD that are simultaneously found in minor-
ity communities.
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