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Systemic Racism and Substance Use 
Disorders
Pantea Farahmand, MD, MA; Arslaan Arshed, MD, MS, MHA; and Mark V. Bradley, MD, MS

ABSTRACT
Increasing attention to systemic rac-

ism in the United States in all aspects 
of life has sharpened focus on its ef-
fects on the health outcomes of Black, 
Latinx, and Indigenous populations. Ra-
cial disparities in substance use disor-
ders remain a significant public health 
problem in mental health, and psychia-
trists require sufficient knowledge and 
awareness to help address these dispar-
ities. First, this article reviews evidence 
of racial disparities in substance use 

disorders. We then discuss the histori-
cal and legal foundations of systemic 
racism and substance use disorder dis-
parities and explore research examining 
the role of systemic racism in substance 
use disorder outcomes on structural 
and individual levels. Finally, we dis-
cuss recommendations for providing 
substance use disorder care in a more 
racially equitable manner. [Psychiatr 
Ann. 2020;50(11):494-498.]

Substance use disorders (SUD) 
represent a major health concern 
both nationally and globally, and 

psychiatrists play a key role in reducing 
the suffering associated with these con-
ditions. Although recent decades have 
seen significant scientific breakthroughs 
in our understanding of SUD, expand-
ing the tools available to psychiatrists, 
the persistence of racial disparities in 
SUD represent a continued significant 
failure in public health efforts. To address 
these disparities, psychiatrists must hold 
a clear understanding of the social and 
institutional factors that determine SUD 
outcomes. This article reviews racial dis-
parities in SUD, examines their historical 
roots and explanatory theories for their 
persistence, and makes recommendations 
for providing racially equitable SUD care. 

RACIAL DISPARITIES AND SUD 
Burden of SUD in Black, Latinx, and 
Indigenous People

Although SUD are prevalent among 
all racial groups, the burden of disease is 

disproportionate among Black, Latinx, 
and Indigenous people. Indigenous youth 
have more than a 500% higher mortality 
rate due to opioid-related overdose com-
pared to the general population, as well 
as the largest percent change increase 
in number of deaths between 1991 and 
2015.1 Black people are also dispro-
portionately burdened by substance-
related problems, with higher rates of 
morbidity, mortality, and adverse social 
and legal consequences.2 From 1999 to 
2001, Black people in metropolitan ar-
eas had higher substance-related death 
rates compared to other racial groups.1 
Overdose death rates from 2014 to 2017 
increased in the Black population, with 
the sharpest rise from synthetic opioids, 
increasing by 818% compared to other 
races.3 Among Latinx people, experienc-
ing racial discrimination has been asso-
ciated with an increased risk of alcohol 
use among women and an increased risk 
of drug use among men.4 Although the 
total volume of drinks per month was 
not higher among Latinx people,5 they 
experienced more adverse events and 
increased mortality related to alcoholic 
cirrhosis than other racial groups.2,6

Race and SUD Treatment Availability, 
Retention, and Outcomes

Treatment for SUD is less available 
for Black, Latinx, and Indigenous people 
than it is for White people. In the 2009 
National Survey of Substance Abuse 
Treatment Services, counties that had no 
access to outpatient SUD facilities had a 
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higher percentage of residents who were 
Latinx, living in poverty, uninsured,  and 
living in rural areas.7 Furthermore, coun-
ties with a higher percentage of Black 
and Latinx residents were less likely to 
have an outpatient SUD facility that 
accepts Medicaid. The opioid crisis has 
further underscored differences in treat-
ment availability. Despite an increase 
in opioid-related deaths, growth in bu-
prenorphine treatment has been limited 
to populations with higher income and 
lower percentages of people who are not 
White.8 From 2012 to 2015, buprenor-
phine was prescribed to 12.7 million 
White patients, compared to 363,000 
people of other races or ethnicities.9 In 
addition, one study found that Black, 
Latinx, and Indigenous people across 
treatment settings and types were less 
likely than White people to complete 
treatment, with these disparities also 
observed in posttreatment outcomes.10 
A recent study found Latinx clients re-
ceiving outpatient SUD treatment to be 
at greater risk than their White counter-
parts to be arrested for driving under the 
influence (DUI) in the year after treat-
ment. Characteristics of clients’ residen-
tial community were found to be impor-
tant, with clients living in communities 
with a higher proportion of Black resi-
dents significantly more likely to have a 
DUI arrest in the year after beginning 
treatment.10

CAUSES OF RACIAL DISPARITIES IN 
SUD

The importance of systemic racism 
in driving health outcomes has been 
increasingly studied in recent years. The 
best evidence to date suggests that sys-
temic racism operates at institutional, 
social, and psychological levels in ways 
that shape numerous health outcomes. 
Funded research in SUD has largely 
focused on neurobiological etiologies 
and interventions, and thus the broader 
social forces that shape SUD-related 
racial disparities remain understudied. 

However, accumulated work in race and 
SUD have shed light on ways in which 
systemic racism may contribute to SUD 
racial disparities. Based on current work, 
factors that underpin SUD-related racial 
disparities in the United States include 
(1) deeply-rooted institutional racial 
biases that structure the experience of 
all Americans; (2) the effect of racism-
related stressors on the biopsychosocial 
functioning of non-White people; and 
(3) the conscious and unconscious biases 
that shape behaviors directed at people 
of color, including among health care 
practitioners. It is important to recog-
nize that systemic racism operates dif-
ferently and has diverse effects on pro-
ducing health disparities in different 
racial groups. In addition, the health ef-
fects of systemic racism in many groups, 
particularly in Indigenous, Asian, and 
Latinx populations, remain markedly 
understudied. Finally, systemic racism 
does not operate in isolation to produce 
disparities in health outcomes; rather, 
racism acts in concert with other forms 
of systemic discrimination such as sex-
ism, homophobia and transphobia, and 
anti-immigrant bias.11 Efforts to under-
stand how these forms of discrimination 
operate together are often referred to as 
intersectionality.

Historical and Legal Roots of 
Racial Disparities in SUD

Current racial disparities in SUD 
outcomes find their antecedents in 
the overtly racist framework of early 
US drug policy.12 The Harrison Act of 
191413 began as a registration require-
ment for anyone who produced, manu-
factured, compounded, dispensed, sold, 
or distributed opium or coca products 
or derivatives. After its passage, this be-
came legally interpreted to mean that 
opioids could not be prescribed to treat 
opioid addiction, as addiction was not 
considered a “disease” and thus not with-
in the purview of physicians. The back-
ground and context of the law included 

government publications linking cocaine 
use with African Americans, and opioid 
use with Chinese Americans.14 Media 
stories claimed that White women who 
used these substances were running off 
with men of different races. In an exam-
ple published by The New York Times in 
1914,15 an article described how Black 
men become murderous, and better 
marksmen, under the influence of co-
caine. Between 1898 and 1914, numer-
ous articles16-18 were published exagger-
ating the association between crime and 
cocaine use among Black men. Similarly, 
images of threat by Chinese immigrant 
opium dens proliferated. Soon after the 
passage of the Harrison Act, physicians 
became reluctant to treat addictions, and 
patients were forced to undergo abrupt 
withdrawal from narcotics.19 Many peo-
ple with SUD began as a consequence 
illicitly obtaining substances.20,21 The 
Harrison Act set a precedent for future 
laws linking substance use, race, and 
fears of violent crime, including the 
1934 Marijuana Tax Act that associ-
ated cannabis use with “Mexican reefer 
madness.”22

“The War on Drugs,” coined by Presi-
dent Richard Nixon in 1971 and expand-
ed by President Ronald Reagan in the 
1980s, was the national response to the 
opioid and crack epidemic that was dev-
astating Black communities.23 During 
this period, the size and presence of the 
federal drug control agencies increased 
and used measures such as mandatory 
sentencing and no-knock warrants.23 
As a result, and with the implementa-
tion of the Violent Crime Control and 
Law Enforcement Act of 1994 during 
President Bill Clinton’s Administration, 
nonviolent drug offenses increased the 
incarcerated US population from 50,000 
to 400,000 by 1997.24 New policies in-
tended to address drug use were devel-
oped using a racialized framework, and 
Black people were criminalized at much 
higher rates than White people. The ef-
fects of these policies are evident today 
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with Black people representing 12% of 
the US adult population in 2017 and 
making up roughly 30% of the incarcer-
ated population.23 

Structural Factors
 Structural racism refers to how the 

collective practices of multiple interlock-
ing institutions within a society have dis-
criminatory effects based on race. These 
institutional systems include housing, 
education, health care systems, banks, 
and media representation.11 Whereas in 
the past, many of these systems discrim-
inated based on separating races in the 
language of the law—such as during the 
institution of slavery and Jim Crow law 
eras of US history—systemic discrimi-
nation is now more commonly seen in 
institutions that act in a de facto racially 
discriminatory manner.25 An important 
example with respect to SUD and racial 
disparities is the criminal justice sys-
tem, which in recent decades dramati-
cally expanded its rate of incarceration, 
largely due to an increase in criminal 
justice responses to substance misuse, 
disproportionately affecting Black and 
Latinx people, exemplified by the “War 
on Drugs” described above.26 This “war” 
has selectively targeted Black neighbor-
hoods and imposed significantly harsher 
penalties for identical drugs in forms 
more commonly used by Black people 
rather than White people.27 In addition 
to its destructive effects on the lives of 
incarcerated people and the major dis-
ruptions placed on families, the “War on 
Drugs” increased the stigma associated 
with seeking substance use treatment in 
communities of color, and particularly 
increased the fear of coming forward 
with substance use problems due to the 
threat of harsh criminal justice penalties.

Racism and Stress
Psychological stress has long been 

seen as an important precipitant in the 
development of SUD. In the case of 
people of color, increased levels of stress 

may be caused by both daily interper-
sonal slights and microaggressions as-
sociated with racial identity, as well as 
by the stress associated with the greater 
likelihood of experiencing other forms 
of structural racial disadvantage, such as 
living in resource-poor neighborhoods 
or having less access to education, un-
employment, or financial institutions. 
Several studies have found that dis-
crimination is associated with greater 
likelihood of substance use.28,29 Some 
research has suggested substance use 
may represent a form of attempting to 
reduce the psychological distress associ-
ated with chronic racial discrimination, 
whereas more recent work has suggested 
that chronic stress associated with racial 
discrimination may create neurobio-
logical vulnerabilities to SUD.30 Other 
scholars have suggested that the role of 
historical and current trauma, rooted in 
the aftermath of such experiences as the 
European colonization of Indigenous 
people and the periods of the institu-
tion of  slavery and Jim Crow laws for 
African Americans, are important driv-
ers of substance use disparities in the 
US.31

Biases within Substance 
Use Treatment Systems

There is a substantial body of work 
that has found that racial biases shape 
behavior, leading to barriers in hous-
ing, employment, and access to financial 
resources for Black, Latinx, and other 
people of color.32 Implicit bias refers to 
unconscious mental processes that lead 
to unrecognized negative feelings and 
judgments toward specific people based 
on their group affiliation or identity, in-
cluding racial identity.33 Included in this 
work is research showing that clinician 
bias shapes their health care decision-
making.33 For example, there has been 
a long history, corroborated by recent 
empirical evidence, that physicians are 
more likely to underrate the pain ex-
periences of Black patients, including 

holding the conscious belief that Black 
people are less sensitive to pain.34 Clini-
cian bias may help explain why people 
of color in medication-assisted treat-
ment for opioid use disorder (MOUD) 
are less likely to be prescribed buprenor-
phine and more likely to be prescribed 
methadone, which is often subject to 
significant regulatory burden including 
daily pick-ups, in contrast to White peo-
ple, who are more likely to be prescribed 
buprenorphine.35

RECOMMENDATIONS
Best practices in the treatment of 

SUD are clearly defined and should be 
distributed equally among racial groups. 
Crucial to the treatment of SUD in 
Black, Latinx, and Indigenous commu-
nities is addressing decades of violence, 
poverty, stigmatization, widespread in-
carceration, and generational substance 
use.23 A culturally sensitive approach to 
treatment includes collaborations be-
tween health care systems and commu-
nity leaders to identify and address social 
determinants of health. Understanding 
a community’s relationship to places of 
worship, housing circumstances, places 
of employment, and cultural centers 
can help identify public policy needs 
and facilitate access to evidence-based 
approaches to treatment.36 Economic 
stability and neighborhood safety can 
affect the overall health of residents in 
the community and contribute to persis-
tent SUD. Treatment plans that involve 
case management services can help ad-
dress some of the psychosocial needs of 
people with SUD by increasing social 
services access. Equally important is 
identifying services already present and 
trusted within communities to distrib-
ute accurate information, reduce stigma 
associated with seeking treatment, and 
linking to evidence-based programs.37 
Community members reluctant to en-
gage with medical systems—sometimes 
due to fear of reprisal or mistrust of 
health care systems—may be more likely 
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to engage with indigenous leaders or 
peer recovery networks. These agencies 
are vital for spreading treatment infor-
mation and increasing access to harm 
reduction initiatives such as naloxone, 
sterile syringes, and sexually transmitted 
infection prevention.

Novel, multicomponent treatment 
approaches to SUD within hospital sys-
tems are also opportunities to address 
social determinants of health. Hospital 
systems within low income and ethni-
cally diverse communities have become 
necessary hubs for implementing low-
barrier access to broad substance use 
treatment. Furthermore, hospitals can 
prevent morbidity and mortality and 
connect patients with psychosocial and 
behavioral services by integrating addic-
tion treatment within primary care, case 
management, infectious diseases treat-
ment, and gynecological and behavioral 
health services. 

To further reduce gaps in addiction 
treatment services, medical education 
would need to broaden to include train-
ing in unconscious bias and stereotyp-
ing, person-centered care approaches 
that have enhanced social/structural 
determinants of health components, and 
training in cultural humility, a stance of 
self-critique and openness to cultural 
perspectives beyond one’s own.38 Medi-
cal training institutions can use such 
curricula to better train clinicians in 
delivering addiction treatment to socio-
economically and racially diverse popu-
lations. This can be further enhanced by 
partnering educational curricula with 
community groups. From a legal stand-
point, federal drug policy should de-
emphasize criminalization of drug use 
and expand access to evidence-based 
treatments—medical and psychoso-
cial—for SUD.

CONCLUSIONS
Addiction policy and treatment has 

historically been tied to discrimina-
tion and criminalization efforts. Recent 

events calling attention to systemic rac-
ism, occurring against the backdrop 
of the opioid epidemic, represent an 
opportunity to promote policy-based, 
evidence-based treatments and at the 
same time remedying the long-standing, 
multigenerational consequences of puni-
tive and discriminatory systemic factors. 
Many approaches are discussed here, in-
cluding collaborating with and working 
within communities, increasing access to 
harm-reduction strategies and MOUD, 
providing multicomponent care in hos-
pitals, increasing the diversity of clini-
cians, and providing antiracist training 
for clinicians now and for those who will 
train in the future.

REFERENCES

1.	 Mack KA, Jones CM, Ballesteros MF. Il-
licit drug use, illicit drug use disorders, and 
drug overdose deaths in metropolitan and 
nonmetropolitan areas - United States. 
MMWR Surveill Summ. 2017;66(19):1-12. 
https://doi.org/10.15585/mmwr.ss6619a1 
PMID:29049278

2.	 Zemore SE, Karriker-Jaffe KJ, Mulia N, et al. 
The future of research on alcohol-related dis-
parities across U.S. racial/ethnic groups: a plan 
of attack. J Stud Alcohol Drugs. 2018;79(1):7-
21. https://doi.org/10.15288/jsad.2018.79.7 
PMID:29227222

3.	 Scholl L, Seth P, Kariisa M, Wilson N, 
Baldwin G. Drug and opioid-involved over-
dose deaths — United States, 2013–2017. 
MMWR Morb Mortal Wkly Rep. 2019;67(51 
and 52):1419-1427.

4.	 Otiniano Verissimo AD, Gee GC, Ford CL, 
Iguchi MY. Racial discrimination, gender 
discrimination, and substance abuse among 
Latina/OS nationwide. Cultur Divers Ethnic 
Minor Psychol. 2014;20(1):43-51. https://doi.
org/10.1037/a0034674 PMID:24491127

5.	 Caetano R, Baruah J, Ramisetty-Mikler S, 
Ebama MS. Sociodemographic predictors 
of pattern and volume of alcohol consump-
tion across Hispanics, Blacks, and Whites: 
10-year trend (1992-2002). Alcohol Clin 
Exp Res. 2010;34(10):1782-1792. https://
doi.org/10.1111/j.1530-0277.2010.01265.x 

PMID:20645935
6.	 Mulia N, Karriker-Jaffe KJ, Witbrodt J, 

Bond J, Williams E, Zemore SE. Racial/
ethnic differences in 30-year trajectories 
of heavy drinking in a nationally represen-
tative U.S. sample. Drug Alcohol Depend. 
2017;170:133-141. https://doi.org/10.1016/j.
drugalcdep.2016.10.031 PMID:27889594

7.	 Cummings JR, Wen H, Ko M, Druss BG. 
Race/ethnicity and geographic access to 
Medicaid substance use disorder treatment 
facilities in the United States. JAMA Psy-
chiatry. 2014;71(2):190-196. https://doi.
org/10.1001/jamapsychiatry.2013.3575 
PMID:24369387

8.	 Hansen HB, Siegel CE, Case BG, Bertollo 
DN, DiRocco D, Galanter M. Variation in use 
of buprenorphine and methadone treatment 
by racial, ethnic, and income characteristics 
of residential social areas in New York City. 
J Behav Health Serv Res. 2013;40(3):367-377. 
https://doi.org/10.1007/s11414-013-9341-3 
PMID:23702611

9.	 Lagisetty PA, Ross R, Bohnert A, Clay M, 
Maust DT. Buprenorphine treatment divide 
by race/ethnicity and payment. JAMA Psychia-
try. 2019;76(9):979. https://doi.org/10.1001/
jamapsychiatry.2019.0876 PMID:31066881

10.	 Miles J, Acevedo A, Panas L, Ritter G, 
Campbell K, Delk M. Race/ethnicity, com-
munity of residence, and DUI arrest after be-
ginning treatment for an alcohol use disorder. 
J Behav Health Serv Res. 2020;47(2):201-215. 
https://doi.org/10.1007/s11414-019-09672-
6 PMID:31452026

11.	 Krieger N. Discrimination and health in-
equities. Int J Health Serv. 2014;44(4):643-
710. https://doi.org/10.2190/HS.44.4.b 
PMID:25626224

12.	 Quinn TM, McLaughlin GT. The evolution 
of federal drug control legislation. Accessed 
October 14, 2020. https://scholarship.law.
edu/cgi/viewcontent.cgi?article=2622&conte
xt=lawreview

13.	 Harrison Narotics Tax Act. Accessed October 
14, 2020. https://www.naabt.org/documents/
Harrison_Narcotics_Tax_Act_1914.pdf

14.	 Cartwright DT. Dark Paradise: A History of 
Opiate Addiction in America. Drug War and 
Drug Policy. Harvard University Press; 1982.



498	 Copyright © SLACK Incorporated

CME Article

15.	 Williams EH. Negro cocaine “fiends” are a 
new southern menace; murder and insanity 
increasing among lower class blacks because 
they have taken to “sniffing” since deprived 
of Whisky by prohibition. New York Times. 
Accessed October 14, 2020. https://www.
nytimes.com/1914/02/08/archives/negro-
cocaine-fiends-are-a-new-southern-menace-
murder-and-insanity.html 

16.	 Anti-cocaine crusade. The Pharmaceutical Era.  
vol 38. D.O. Haynes & Co; 1907:116. 

17.	 The cocaine curse and the negro.The Cincin-
nati Lancet Clinic. 1903;89:599-602. 

18.	 Warren WM. Horrible. Bulletin of Pharmacy. 
1898;12:139.

19.	 Netherland J, Hansen HB. The war on 
drugs that wasn’t: wasted whiteness, “dirty 
doctors,” and race in media coverage of 
prescription opioid misuse. Cult Med Psy-
chiatry. 2016;40(4):664-686. https://
doi .org/10.1007/s11013-016-9496-5 
PMID:27272904

20.	 Gerstein DR, Harwood HJ; Institute of 
Medicine. Treating drug problems: volume 
2. Accessed October 14, 2020. https://www.
ncbi.nlm.nih.gov/books/NBK234750/pdf/
Bookshelf_NBK234750.pdf

21.	 Herzberg D. Entitled to addiction?: phar-
maceuticals, race, and America’s first drug 
war. Bull History Med. 2017;91(3):586-623. 
https://doi.org/10.1353/bhm.2017.0061. 
PMID:29081434

22.	 Musto DF. The American Disease: Origins of 
Narcotic Control. Oxford University Press; 
1973.

23.	 Substance Abuse and Mental Health Services 
Administration, Office of Behavioral Health 
Equity. The opioid crisis and the Black/Af-
rican American population. Accessed Octo-
ber 8, 2020. https://store.samhsa.gov/sites/
default/files/SAMHSA_Digital_Download/
PEP20-05-02-001_508%20Final.pdf

24.	 Encyclopedia Britannica. War on drugs.  Ac-
cessed October 14, 2020. https://www.britan-
nica.com/topic/war-on-drugs

25.	 Williams DR, Lawrence JA, Davis BA. Rac-
ism and health: evidence and needed research. 
Annu Rev Public Health. 2019;40(1):105-
125. https://doi.org/10.1146/annurev-publ-
health-040218-043750 PMID:30601726

26.	 Alexander M. The New Jim Crow: Mass Incar-
ceration in the Age of Colorblindness. The New 
Press; 2010.

27.	 James K,  Jordan A. The opioid crisis in Black com-
munities. J Law Med Ethics. 2018;46(2):404-
421. doi:10.1177/1073110518782949 
PMID:30146996

28.	 Neblett EW Jr, Terzian M, Harriott V. From 
racial discrimination to substance use: the 
buffering effects of racial socialization. Child 
Dev Perspect. 2010;4(2):131-137. https://
doi.org/10.1111/j.1750-8606.2010.00131.x 
PMID:23750178

29.	 Gibbons FX, O’Hara RE, Stock ML, Gerrard 
M, Weng C-Y, Wills TA. The erosive effects of 
racism: reduced self-control mediates the rela-
tion between perceived racial discrimination 
and substance use in African American ado-
lescents. J Pers Soc Psychol. 2012;102(5):1089-
1104. https://doi.org/10.1037/a0027404 
PMID:22390225

30.	 Berger M, Sarnyai Z. “More than skin deep”: 
stress neurobiology and mental health con-
sequences of racial discrimination. Stress. 
2015;18(1):1-10. https://doi.org/10.3109/102
53890.2014.989204 PMID:25407297

31.	 Skewes MC, Blume AW. Understanding the 
link between racial trauma and substance 
use among American Indians. Am Psychol. 
2019;74(1):88-100. https://doi.org/10.1037/
amp0000331 PMID:30652902

32.	 Pager D, Shepherd H. The sociology of dis-
crimination: racial discrimination in em-
ployment, housing, credit, and consumer 

markets. Annu Rev Sociol. 2008;34:181-209. 
doi:10.1146/annurev.soc.33.040406.131740 
PMID:20689680

33.	 Hall WJ, Chapman MV, Lee KM, et al. Im-
plicit racial/ethnic bias among health care 
professionals and its influence on health care 
outcomes: a systematic review. Am J Pub-
lic Health. 2015;105(12):e60-e76. https://
doi .org/10.2105/AJPH.2015.302903 
PMID:26469668

34.	 Burgess DJ, van Ryn M, Crowley-Matoka 
M, Malat J. Understanding the provider con-
tribution to race/ethnicity disparities in pain 
treatment: insights from dual process models 
of stereotyping. Pain Med. 2006;7(2):119-
134. https://doi.org/10.1111/j.1526-
4637.2006.00105.x PMID:16634725

35.	 Weinstein ZM, Kim HW, Cheng DM, 
et al. Long-term retention in office based 
opioid treatment with buprenorphine. J 
Subst Abuse Treat. 2017;74:65-70. https://
do i . o rg / 10 .1016 / j . j s a t . 2016 .12 .010 
PMID:28132702

36.	 Campbell MK, Hudson MA, Resnicow K, 
Blakeney N, Paxton A, Baskin M. Church-
based health promotion interventions: evidence 
and lessons learned. Annu Rev Public Health. 
2007;28(1):213-234. https://doi.org/10.1146/
annurev.publhealth.28.021406.144016 
PMID:17155879

37.	 U.S. Department of Health and Human Ser-
vices. Office of Minority Health. The National 
CLAS Standards. Accessed October 8, 2020. 
https://minorityhealth.hhs.gov/omh/browse.
aspx?lvl=2&lvlid=53

38.	 Tervalon M, Murray-García J. Cultural hu-
mility versus cultural competence: a criti-
cal distinction in defining physician training 
outcomes in multicultural education. J Health 
Care Poor Underserved. 1998;9(2):117-125. 
https://doi.org/10.1353/hpu.2010.0233 
PMID:10073197



Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


