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Background:  This  study  examines  changing  patterns  of  past-year  heroin  use  and  heroin-related  risk behav-
iors among  individuals  with  nonmedical  use  of  prescription  opioids  (NMUPO)  by  racial/ethnic  groups  in
the United  States.
Methods: We  used  data  from  the  National  Survey  on Drug  Use  and  Health  (NSDUH)  from  2002  to 2005
and 2008  to  2011,  resulting  in a  total  sample  of N  =  448,597.
Results:  Past-year  heroin  use increased  among  individuals  with  NMUPO  and  increases  varied  by  frequency
of  past  year  NMUPO  and  race/ethnicity.  Those  with  NMUPO  in  the  2008–2011  period  had  almost  twice
the  odds  of heroin  use  as those  with  NMUPO  in  the 2002–2005  period  (OR  = 1.89,  95%CI:  1.50,  2.39),  with
higher  increases  in non-Hispanic  (NH)  Whites  and  Hispanics.  In 2008–2011,  the  risk  of  past  year  heroin
use,  ever  injecting  heroin,  past-year  heroin  abuse  or dependence,  and  the  perception  of  availability  of
ational Survey on Drug Use and Health heroin increased  as the  frequency  of NMUPO  increased  across  respondents  of all  race/ethnicities.
Conclusion:  Individuals  with  NMUPO,  particularly  non-Hispanic  Whites,  are  at  high  risk of  heroin  use
and  heroin-related  risk  behaviors.  These  results  suggest  that  frequent  nonmedical  users  of  prescription
opioids,  regardless  of race/ethnicity,  should  be  the focus  of novel  public  health  efforts  to prevent  and
mitigate  the  harms  of heroin  use.

© 2015 Published  by  Elsevier  Ireland  Ltd.
. Introduction

Studies using national U.S. data have shown that individuals
ith previous nonmedical use of prescription opioids (NMUPO)

re at greater risk of heroin use (Becker et al., 2008; Jones, 2013;
AMHSA, 2011). Risk increases as past year frequency of NMUPO
ncreases (Jones, 2013). Increased rates of NMUPO across the U.S.
ave been linked to the increased prescribing of opioid pain reliev-
rs, such as OxyContin, since the 1990s (Manchikanti, 2007; Volkow
t al., 2011). Rates of NMUPO only recently seemed to have reached

 plateau (SAMHSA, 2012), probably due to the recent restrictions
laced in the prescription opioids market as well as the introduc-
ion of new abuse-deterrent formulations of these drugs (Cicero
t al., 2012, 2014). Links between NMUPO and prescription opi-
Please cite this article in press as: Martins, S.S., et al., Racial/ethnic diff
among nonmedical prescription opioid users. Drug Alcohol Depend. (

ids abuse/dependence, NMUPO onset and transition to heroin and
ther illegal substances (Becker et al., 2008; Brands et al., 2004;
leland et al., 2011; Compton and Volkow, 2006; Mars et al., 2013),

∗ Corresponding author. Tel.: +1 212 305 2848.
E-mail address: ssm2183@columbia.edu (S.S. Martins).

ttp://dx.doi.org/10.1016/j.drugalcdep.2015.03.020
376-8716/© 2015 Published by Elsevier Ireland Ltd.
and NMUPO-related and heroin-related fatal overdoses (Becker
et al., 2008; Blanco et al., 2007; Cicero et al., 2005; Unick et al.,
2013), have raised particular concerns in recent years. In addition,
a particular public health concern is that the transition to heroin
and further injecting heroin may  increase the risk of bloodborne
infections (Miller et al., 2004; Thorpe et al., 2002).

The transition from NMUPO to heroin use may be explained by
individual motivations such as desire to get a more potent high, by
heroin being easier to use, cheaper (given the low cost of heroin
in the U.S. (Ciccarone et al., 2009) and more easily available com-
pared to prescription opioids (Cicero et al., 2012, 2014). Moreover,
the transition from NMUPO to heroin use might be different across
race/ethnic groups (Becker et al., 2008; Blanco et al., 2007; Green
et al., 2005; Keyes et al., 2013; Mars et al., 2013; Morrison et al.,
2000). Minorities have been less likely to receive prescriptions
for opioid medications compared to non-Hispanic (NH) Whites
(Morrison et al., 2000; Pletcher et al., 2008). NH Whites have been
erences in trends in heroin use and heroin-related risk behaviors
2015), http://dx.doi.org/10.1016/j.drugalcdep.2015.03.020

at greater risk of NMUPO onset and prescription opioids-related
disorders compared to other ethnic groups (Green et al., 2005;
Mars et al., 2013; Morrison et al., 2000). Also, although previous
studies have shown that the prevalence of heroin use has been

dx.doi.org/10.1016/j.drugalcdep.2015.03.020
dx.doi.org/10.1016/j.drugalcdep.2015.03.020
http://www.sciencedirect.com/science/journal/03768716
http://www.elsevier.com/locate/drugalcdep
mailto:ssm2183@columbia.edu
dx.doi.org/10.1016/j.drugalcdep.2015.03.020
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groups other than NH Whites, there was  no increase in the over-
all average annual rate of heroin use. This was  also the case for
ARTICLEAD-5525; No. of Pages 6
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ound to be greater among Hispanics and NH Whites compared to
ther race/ethnic groups (Bernstein et al., 2006a; Kopstein, 1998),
ecent data indicates that NH Whites are overrepresented among
eroin/opioid-related fatal overdose cases (Mack, 2013; Paulozzi,
012; Paulozzi, 2011; Rudd et al., 2014; Unick et al., 2013). Some
vidence also shows that among teenagers, the strong association
etween early onset of NMUPO and heroin use does not vary by
ace/ethnic groups (Cerdá et al., under review). It is possible that
mall sample sizes, with low representation of NH Blacks and His-
anics, or aggregation of different racial/ethnic groups into one
ategory as non-Whites, may  limit the availability of information
egarding race/ethnic differences in NMUPO and risk of heroin use.
aving access to this knowledge could be helpful in the develop-
ent of strategies targeting specific groups being at greatest risk

f adverse outcomes.
Specifically, in this study we: (1) examine the change in the

atterns of past-year NMUPO and heroin use between 2002–2005
nd 2008–2011 across racial/ethnic groups; (2) examine the asso-
iation between past year frequency of NMUPO with heroin use,
eroin-related risk behaviors and exposure to heroin availability
y race/ethnicity. Data came from the National Survey on Drug
se and Health (NSDUH), a large nationally-representative house-
old sample (approximately 67,500 persons are interviewed each
ear (SAMHSA, 2013), as it has good representation of various
aces/ethnicities in the US.

. Methods

.1. Data

We  used NSDUH data from 2002 to 2005 and 2008 to 2011,
esulting in a total sample of N = 448,597 participants (obtained
rom combining data from each of the 8 years used in analyses).
he survey uses a multistage area probability sample for each of
he 50 states and DC and oversamples younger age groups (aged
2–25) as well as African–Americans and Hispanics. Response rate
or household screening and completed interviews ranged between
7–91% and 74–79%, respectively. Interviews were administered
y computer-assisted personal interviewing (CAPI) and audio
omputer-assisted self-interviewing (ACASI) for illegal drug use
nd other sensitive behaviors (Morral et al., 2003). Detailed survey
ethodology is available elsewhere (SAMHSA, 2009, 2011, 2013).

.2. Measures

.2.1. Outcome. The main outcome was self-reported heroin use
n the past year. Participants were asked if they had used heroin

ithin the last 12 months prior to the survey (yes/no).

.2.2. Covariates. Main exposure variable: Our main exposure vari-
ble was self-reported past year NMUPO, by race/ethnicity.
onmedical use refers to situations in which a subject used a sub-

tance that was not prescribed for him/her, or reporting that he/she
ook the drug only for the experience or feeling it caused (SAMHSA,
009). Participants were classified as responding affirmatively to
MUPO if they endorsed using prescription opioids non-medically
uring the preceding 12 months. Frequency of past year NMUPO
as coded as the number of days in which participants used pre-

cription opioids nonmedically and categorized in 3 groups (‘1–29’,
20–99’, and ‘100–365’ days) as described previously (Jones, 2013).

Correlates of heroin use: DSM-IV abuse and dependence on heroin
Please cite this article in press as: Martins, S.S., et al., Racial/ethnic diff
among nonmedical prescription opioid users. Drug Alcohol Depend. (

ere included as covariates for the purpose of this study (com-
ined as heroin use disorder). Information on either prescription
pioids or heroin abuse and dependence was obtained from a set
f structured questions based on dependence criteria for substance
 PRESS
ependence xxx (2015) xxx–xxx

disorders from the Diagnostic and Statistical Manual of Mental Dis-
orders, Fourth Edition (DSM-IV) (American Psychiatric Association,
2000).

Participants endorsing they had used heroin in the past, were
also asked about the heroin route of administration (i.e., had ever
used a needle and syringe to inject heroin). Heroin availability was
also assessed. For analyses heroin availability was dichotomized
as: (1) fairly/very easy, and (2) difficult to obtain, which included
previous categories: probably impossible, very difficult, and fairly
difficult.

Demographic covariates: Other demographics included the
following: (1) age; gender; (2) race/ethnicity, categorized as [non-
Hispanic (NH) White, NH Black, Hispanic, and others (others
included NH Native American/AK Native, NH Native Hawai-
ian/Other Pacific Islands, NH Asian, NH more than one race)];
(3) past-year family income; and (4) Metropolitan Statistical Area
(MSA).

2.3. Statistical analysis

Overall average annual rate of past year heroin use by fre-
quency of past year NMUPO for the two  periods (2002–2005 and
2008–2011) and average annual rate by racial/ethnic group were
calculated and converted to annual rates per 1,000 population. Sig-
nificant differences between the two periods in each of the NMUPO
use frequency category were assessed using two-tailed t-test.

The association between heroin use and frequency of NMUPO
use, in the entire sample and also by racial/ethnic group for
2008–2011, was  estimated using weighted logistic regression mod-
els, adjusted for demographics, and using the category ‘1–29 days’
as reference. The association between the frequency of NMUPO
use in 2002–2005 and in 2008–2011 by race/ethnicity and the
other outcomes of interest were also assessed using similar models
adjusted for demographics. Standard errors to obtained prevalence
estimates of substance use in NSDUH were calculated using a Tay-
lor series linearization approach (Chromy and Abeyasekera, 2005)
to take into account the effects of complex survey design features of
the NSDUH survey. Standard errors of non-linear statistics can only
be expressed approximately using first order Taylor series approxi-
mations (Chromy and Abeyasekera, 2005). All analyses were carried
out using STATA version 13 statistical software (STATA, 2013).

3. Results

3.1. Heroin use rates (unadjusted)

Table 1 shows the average annual rates of past year heroin use
for the two  study periods by frequency of past year NMUPO and
racial/ethnic group. The rate of heroin use among NH Whites, which
was lower than that of NH Blacks and Hispanics in 2002–2004,
increased by 75% in 2008–2011, which was  the highest rate across
racial/ethnic groups in this period (2.57 per 1000). Among Blacks,
significant increases in the rate of heroin use were only observed
between those using any prescription opioids in the past year and
those using prescription opioids 100–365 days in the past year. For
Hispanics, increases were significant among those using prescrip-
tion opioids any and 1–29 days in the past year. For all racial/ethnic
erences in trends in heroin use and heroin-related risk behaviors
2015), http://dx.doi.org/10.1016/j.drugalcdep.2015.03.020

those not using prescription opioids in the past year. In addition,
the rate of ever injecting heroin and heroin abuse/dependence
among past year heroin users did not significantly change between
the two time periods for any race/ethnic groups (results shown in

dx.doi.org/10.1016/j.drugalcdep.2015.03.020
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Table 1
Average annual rate of past year heroin use and adjusted odds ratios for past year heroin use among people 12 years and older, by frequency of past year nonmedical use of prescription opioids (NMUPO), racial/ethnic group, and
period.

Characteristics Overall PY
heroin use

No PY NMUPO 1–29 days PY
NMUPO

aOR (95% CI) 30–99 days PY
NMUPO

aOR (95% CI) 100–365 days
PY NMUPO

aOR (95% CI) Any PY NMUPO aOR (95% CI)

Total sample
2002–2005 1.59∼ 0.73 7.82ˆ 26.42 59.27∼ 18.53∼

2008–2011 2.38 0.73 15.09 1.93
(1.19–3.12)

38.81 1.39
(0.90–2.13)

105.75 1.73
(1.22–2.44)

35.57 1.89
(1.50–2.39)

Race/Ethnic group
NH White

2002–2005 1.47∼ 0.41ˆ 8.47ˆ 34.41 72.42ˆ 21.30∼

2008–2011 2.57 0.63 16.52 1.94
(1.15–3.28)

43.05 1.17
(0.73–1.88)

114.75 1.54
(1.01–2.35)

38.73 1.79
(1.36–2.35)

NH  Black
2002–2005 2.27 1.93 13.37 3.25 20.91ˆ 11.65ˆ

2008–2011 2.15 0.92 6.69 0.24
(0.03–1.75)

38.3 12.05
(0.72–202.50)

108.76 4.56
(0.85–24.46)

34.28 2.41
(0.72–8.03)

Hispanics
2002–2005 1.92 1.41 2.33ˆ 15.44 40.48 11.56ˆ

2008–2011 2.36 1.26 16.63 8.12
(1.93–34.12)

22.38 1.69
(0.37–7.60)

70.59 1.10
(0.42–2.90)

26.04 2.25
(1.05–4.88)

Other
2002–2005 0.86 0.67 2.42 5.86 18.71 6.06ˆ

2008–2011 1.01 0.29 4.64 2.18
(0.67–7.12)

34.71 6.57
(0.73–58.93)

52.54 2.74
(0.63–11.91)

19.31 3.37
(1.25–9.13)

Data are given as rates per 1000 population of each frequency of use category.
ˆ Difference between the 2008–2011 and 2002–2005 average annual rate are statistically significant at the p < 0.05 level.

∼ Difference between the 2008–2011 and 2002–2005 average annual rate are statistically significant at the p < 0.01 level.
Odds  ratios for total sample were adjusted by socio-demographics (sex, age, race/ethnic group, total family income, and county type).
Odds  ratios for specific ethnic groups were adjusted by socio-demographics (sex, age, total family income, and county type).
Abbreviations: PY, past year; NMUPO, nonmedical use of prescription opioids; NH, non-Hispanic; aOR, adjusted odds ratio; 95% CI, 95% confidence interval.

dx.doi.org/10.1016/j.drugalcdep.2015.03.020
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upplemental Table 1)1. However, in the overall population, the
ate of heroin abuse/dependence significantly increased among NH

hites.

.2. Heroin use rates (adjusted odds ratio)

For NH Whites the odds ratios of past year heroin among
MUPO users between the two periods were similar as the ones
bserved for the entire population. Among Hispanics these results
ere statistically significant for individuals endorsing any NMUPO

OR = 2.25, 95%CI: 1.05; 4.88) and those endorsing NMUPO 1–29
ays in the past year (OR = 8.12, 95%CI: 1.93; 34.12). For NH Blacks
here were no significant differences, after adjusting for covari-
tes, in the prevalence of past-year heroin use among those with
MUPO in both time-periods. Finally, in the group including all
ther racial/ethnic groups, differences were only significant for
hose endorsing any NMUPO.

.3. Risk behaviors, prescription opioid abuse/dependence and
eroin abuse/dependence (adjusted odds ratios)

In 2008–2011, among NH Whites, the risk of past year heroin
se, ever injecting heroin or prescription opioids, past-year heroin
buse or dependence, and the perception of availability of heroin
ncreased as the frequency of NMUPO increased (Table 2). Among
H Blacks, the risk for these outcomes was statistically signifi-
ant only for those endorsing NMUPO 100–365 days in the past
ear, except for availability of heroin, which was not associated
ith frequency of NMUPO. Among Hispanics the risk of past year
eroin use, and the perception of availability of heroin was  sig-
ificantly greater among those endorsing NMUPO 100–365 days

n the past year compared to the risk of those in reference group.
or the category including all other racial/ethnic groups, the risk of
ast year heroin use, ever injecting heroin, past year heroin abuse
r dependence, and the availability of heroin was higher among
hose endorsing NMUPO 100–365 days in the past year compared
o those in the reference group. In addition, frequent prescription
pioids users of all race/ethnicities (those using prescription opi-
ids at least 100 days in the past year) were at increased risk of past
ear prescription opioids abuse/dependence, with the exception of
H Blacks (Table 2). While among NH Whites, Hispanics and those
f “Other” race/ethnicity that were using prescription opioids non-
edically than 100 or more days/year about half meet criteria for

pioid abuse/dependence, among NH blacks who were using pre-
cription opioids nonmedically 100 or more days/year around 1/5
22%) meet criteria for opioid abuse/dependence. Because results
ere in the same direction, we do not show the associations
escribed in Table 2 for those interviewed in the 2002–2005 period.

. Discussion

There were significant increases in heroin use among those
ndorsing past year NMUPO of all race/ethnicities between
002–2005 and 2008–2011. In general, it has been observed that
ispanics and NH Whites report more use of drugs than NH Blacks

Golub and Johnson, 2005; McCabe et al., 2007), with Hispanics
eing more likely to use heroin than NH Whites or NH Blacks,
nd NH Blacks being more likely to use cocaine than non-Hispanic
Please cite this article in press as: Martins, S.S., et al., Racial/ethnic diff
among nonmedical prescription opioid users. Drug Alcohol Depend. (

hites and Hispanics (Bernstein et al., 2006b). This study sheds
ight on the racial/ethnic differences in trends of NMUPO and heroin
se over time.

1 Supplementary material can be found by accessing the online version of this
aper at http://dx.doi.org and by entering doi: 10.1016/j.drugalcdep.2015.03.020.
 PRESS
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Interestingly, our findings indicate that a significant increase in
the annual rate of heroin use from 2002–2005 to 2008–2011 (repre-
senting a 74.83% increment) was only observed among NH Whites,
and that contrary to what has been previously described, the rate
of heroin use among NH Whites in 2008–2011 was greater than
that observed among Hispanics (2.57 vs. 2.36, although not signif-
icantly different). This increment in heroin use among NH Whites
was parallel to the increment in the proportion of NH Whites using
prescription opioid >100 days in the past year, even when the pro-
portion on overall NMUPO among NH Whites was stable over the
two periods. Also, NH Whites using prescription opioids 100 or
more days in the past year had the greatest prevalence of past
year heroin use among overall prescription opioids users in the
2008–2011 (11.5%). In addition, it is interesting that trends data
shows significant increases across time in heroin use among pre-
scription opioids users of all race/ethnicities. It is possible that
approaches restricting the prescription opioids market as well as
the introduction of abuse-deterrent formulations may be less likely
to reduce harm of opioid abuse compared to alternative approaches
taking into account treatment options and demand-side reductions
(Unick et al., 2013).

Individuals endorsing past year NMUPO who also use heroin
are likely to be in a more advanced stage of their drug use tra-
jectory. Furthermore, they are likely to use prescription opioids
for purposes that are different from those not using heroin (i.e.,
as a substitute for heroin when heroin is unavailable, to augment a
heroin induced “high”, to “treat” withdrawal symptoms, and to curb
heroin use; Lankenau et al., 2012b). There is mounting evidence of
the sale of prescription opioids for nonmedical purposes via the
same illegal markets that sell other illegal drugs such as heroin
(Fischer et al., 2010). In some markets, the same dealers sell both
illegal and prescriptions drugs, and in other markets street dealers
sell either type of drug but not both (Fischer et al., 2010). The asso-
ciation between NMUPO and the use of illegal drugs may be part of
a pattern of gradually escalating drug use, and shared heroin and
prescription opioids illegal street markets may facilitate this esca-
lation, including the initiation of heroin use via injection and/or
other routes of administration (Lankenau et al., 2012a; Young and
Havens, 2012).

It is important to note that criteria for prescription opioid
abuse/dependence was less likely to be endorsed by NH Blacks opi-
oids with NMUPO >100 days/year, when compared to other race
groups. It is possible that NH Blacks are more likely to endorse
abuse/dependence criterions for other drugs if using these drugs
in combination with prescription opioids and therefore attribut-
ing fewer criterions to their prescription opioid use. Also, it is
also possible that different dose patterns or the quality of the
opioids commonly used by NH Blacks who are frequent opi-
oid users could explain the different findings observed in this
group.

Frequent prescription opioids users who use heroin of
all race/ethnicities, with the exception of Hispanics, are at
increased risk of ever injecting heroin and of past year heroin
abuse/dependence. Our findings are consistent with previous qual-
itative (Lankenau et al., 2012a; Mars et al., 2013) and quantitative
(Cerdá et al., under review; Jones, 2013) studies showing an
association between frequent NMUPO and injecting heroin and
also with heroin use disorders (Blanco et al., 2007; Cicero et al.,
2005). The retrospective past year measures used in this study
do not allow us to recognize the temporality of these events, but
show that heroin-related behaviors and disorders occur concur-
rently with frequent NMUPO. It is difficult to disentangle, with
erences in trends in heroin use and heroin-related risk behaviors
2015), http://dx.doi.org/10.1016/j.drugalcdep.2015.03.020

the current cross-sectional data, the factors driving these results
among Hispanics, given the uncertainty about the temporality
of these measures. It is possible that Hispanics who  were fre-
quent opioids users (>100 days/year) and who were also likely

dx.doi.org/10.1016/j.drugalcdep.2015.03.020
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Table  2
Adjusted odds ratios for past-year heroin and prescription opioids risk behaviors and past year abuse or dependence on heroin/prescription opioids by frequency of past-year
NMUPO among people 12 years and older, 2008–2011.

Characteristic All racial/ethnic groups NH White NH Black Hispanics Other∼

Past year heroin use
1–29 days of PY NMUPO Reference Reference Reference Reference Reference
30–99  days of PY NMUPO aOR (95% CI)* 2.63 (1.72–4.01) 2.61 (1.63–4.19) 4.78 (0.88–25.85) 1.33 (0.41–4.33) 9.13 (1.71–49.04)
100–365 days of PY NMUPO aOR (95% CI)* 7.65 (5.09–11.51) 7.62 (4.46–13.00) 14.77 (4.04–53.96) 4.65 (1.36–15.90) 12.60 (4.15–38.24)

Ever  injected heroin
1–29 days of PY NMUPO Reference Reference Reference Reference Reference
30–99  days of PY NMUPO aOR (95% CI)* 1.80 (1.05–3.10) 1.93 (1.15–3.25) 1.99 (0.25–15.58) 0.85 (0.10–7.45) 1.94 (0.51–7.36)
100–365 days of PY NMUPO aOR (95% CI)* 5.48 (3.36–8.96) 5.78 (3.40–9.84) 12.24 (2.35–63.92) 2.38 (0.30–18.75) 10.60 (3.40–33.04)

Past  year NMUPO abuse or dependence
1–29 days of PY NMUPO Reference Reference Reference Reference Reference
30–99  days of PY NMUPO aOR (95% CI)* 2.88 (2.32–3.59) 3.71 (2.30–4.58) 1.55 (0.77–3.10) 1.39 (0.70–2.77) 1.03 (0.43–2.46)
100–365 days of PY NMUPO aOR (95% CI)* 9.05 (7.47–10.96) 11.82 (9.68–14.43) 2.11 (0.84–2.48) 6.08 (3.28–11.27) 4.72 (2.08–10.72)

Past  year heroin abuse or dependence
1–29 days of PY NMUPO Reference Reference Reference Reference Reference
30–99  days of PY NMUPO aOR (95% CI)* 3.16 (1.77–5.67) 3.07 (1.58–5.97) 4.96 (0.73–33.96) 1.48 (0.27–8.05) 6.16 (1.09–34.64)
100–365 days of PY NMUPO aOR (95% CI)* 9.24 (5.82–14.67) 10.16 (5.97–17.30) 10.16 (1.91–54.03) 4.20 (0.87–20.25) 13.39 (3.23–55.45)

Heroin fairly or very easy to obtain
1–29 days of PY NMUPO Reference Reference Reference Reference Reference
30–99  days of PY NMUPO aOR (95% CI)* 1.38 (1.15–1.66) 1.59 (1.30–1.93) 1.08 (0.70–1.65) 0.98 (0.61–1.59) 1.18 (0.61–2.29)
100–365 days of PY NMUPO aOR (95% CI)* 2.27 (1.90–2.71) 2.72 (2.20–3.35) 1.04 (1.55–3.14) 1.67 (1.03–2.72) 2.50 (1.29–4.84)

* Odds ratios for all the all racial/ethnic groups were adjusted for sex, age, race/ethnicity, total family income, and metropolitan statistical area; Odds ratios for specific
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acial/ethnic groups were adjusted for sex, age, total family income, and metropolit
bbreviations: PY NMUPO, past year nonmedical use of prescription opioids; NH, n
∼ Includes: NH Native American/AK Native, NH Native HI/Other Pac Islander, NH 

o use heroin in previous years, are now only able to use pre-
cription opioids 1–29 days/year in the past 12 months due
o recent constraints in the prescription opioids market. There-
ore, a high risk of ever injecting heroin among the reference
roup would translate into non-statistically significant results
hen compared to the risk of those using >100 days/year in

he past 12 months. It is possible that Hispanics may  be more
ffected by this market pressure, a phenomena that has been
reviously documented (Morrison et al., 2000; Pletcher et al.,
008).

Our findings also suggest that the rate of heroin
buse/dependence did not significantly increase among heroin
sers from the 2002–2005 period to the 2008–2011 one. However,
hen using the overall population in the denominator there was  a

ignificant increase in the annual rate of heroin abuse/dependence
mong NH Whites. This parallels the significant increase in NMUPO
uring the last decade (SAMHSA, 2012) and the growing number
f heroin overdose deaths described for this race/ethnic group
n recent years (Rudd et al., 2014). Overall, these results suggest

 connection between NMUPO, heroin use and heroin-related
dverse outcomes at the population level.

Limitations are noted. A major limitation of using NSDUH data is
hat estimates for years 2002–2010 were calculated using weights
erived from the 2000 U.S. census data, and the 2011 weights were
ased on data from the 2010 census, thus affecting the comparabil-

ty of estimates across years (SAMHSA, 2012). However, analyses
n the impact of this change in the 2011 weights have shown
hat estimates of substance users within race groups are not sub-
tantially affected. Only estimates among groups of individuals
eporting two or more race groups showed significant changes.
hese individuals are included in the “Other” group and the esti-
ates in this group should be interpreted with caution (SAMHSA,

012). As in most large-scale epidemiologic surveys, information
s based on self-report, and there might be recall bias in reporting
oth drug use and other sensitive behaviors (Morral et al., 2003). In
ddition, respondents might under-report abuse and dependence
Please cite this article in press as: Martins, S.S., et al., Racial/ethnic diff
among nonmedical prescription opioid users. Drug Alcohol Depend. (

ymptoms. Also, data to distinguish whether these nonmedical
rescription opioids users first started using these drugs when

egitimately prescribed (e.g., pain relief) or when obtained illegally
i.e., to get high) were unavailable in the NSDUH. Individual factors
tistical area.
spanic; aOR, adjusted odds ratio; 95% CI, 95% confidence interval.

 and NH more than one.

not examined in this study such as intense pain or psychiatric dis-
orders could be responsible for an increased NMUPO, as well as for
the substance disorders and risky behaviors (Blanco et al., 2007;
Lankenau et al., 2012b).

In conclusion, the risk of heroin-related behaviors increased
as the frequency of NMUPO increased across prescription opioids
users of all race/ethnicities. Results suggest that frequent non-
medical users of prescription opioids, regardless of race/ethnicity,
should be the focus of public health efforts to prevent and mitigate
the harms of heroin use.
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