
Substance abuse and addiction are major causes of preventable
morbidity and mortality in the United States [1]. In 2008, an esti-
mated 22.2 million persons, or nine percent of the U.S. popula-
tion ages 12 and older, were classified with substance abuse or
dependence, based on criteria specified in the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition (DSM-IV) [2]. 

Drugs can be taken in a variety of ways. The route of admin-
istration includes drinking, smoking, snorting, swallowing pills,
and injecting. All drug abuse has been proven detrimental; how-
ever, harmful outcomes are especially associated with injection
drug use (IDU), a method of delivering a substance, for example
heroin or cocaine, into the body using a needle and syringe. 

IDU contributes to multiple health, social, and legal problems
for injection drug users. It
also poses a public health
threat because of the
increased risk of acquiring
and transmitting blood-
borne infections such as
the human immunodefi-
ciency virus (HIV) and
hepatitis B and C viruses
(HBV and HCV) through
sharing non-sterile drug
injection equipment [3].
Transmission of the virus-
es can lead to asympto-
matic infections that may
eventually result in severe
illness, possibly years after the initial infection. Hence, former
injection drug users remain at high risk for carrying and spread-
ing these diseases, even long after they quit abusing drugs [4]. 

Based on the most recent data, an estimated 425,000
Americans injected drugs in the past year. The substances most
frequently used for injecting include heroin, cocaine, metham-
phetamine, and other stimulants [5]. However, injection of pre-
scription opioid analgesics (pain relievers) for nonmedical reasons
seems to have become more prevalent as well [6-7].

Prevalence of IDU
The use of injectable drugs varies by demographic group and
area. Based on pooled data from the 2006 through 2008 National
Survey on Drug Use and Health (NSDUH), an annual average of

0.17 percent of the U.S. population ages 12 and older (an esti-
mated 425,000 persons annually) injected heroin, cocaine,
methamphetamine, or other stimulants in the past year. IDU
rates were significantly higher for men (0.24 percent) than
women (0.11 percent) and were most prevalent among adults
ages 18 to 25 (0.28 percent) and ages 26 to 34 (0.26 percent).
Furthermore, past-year injection rates also varied by race with
Asians and Native Hawaiians or other Pacific Islanders having
lower rates than other groups [5]. 

One of the major problems associated with IDU is the poten-
tial transmission of HIV and HBV or HCV because of non-sterile
drug injection equipment. According to 2006-2008 NSDUH data,
more than half (51.0 percent) of past-year injection drug users in

the United States indicated
that the last time they
injected drugs, they reused
a needle they had used
before; 13.0 percent report-
ed that they used a needle
they knew or suspected
someone else had used
before them; and 17.7 per-
cent stated that they used a
needle someone used after
them. Less than one-third
(29.0 percent) of past-year
injection drug users
cleaned the needle with
bleach the last time they

used a needle to inject drugs [5].

Indiana—Availability of IDU data is limited. IDU prevalence esti-
mates from NSDUH are not available at the state level, because
low prevalence rates in the general population (U.S.: 0.17 per-
cent) render state-level estimates unreliable. However, if we
assume that Indiana’s IDU patterns are similar to the nation’s, we
can estimate that nearly 10,800 Hoosiers injected drugs in the
past year.

According to the Youth Risk Behavior Surveillance System,
lifetime prevalence of IDU among Indiana high school students
(grades 9 through 12) remained statistically stable from 1.6 per-
cent in 2003 to 2.7 percent in 2007; also, rates were similar
between Indiana and the nation [8].
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Based on results from the Alcohol,
Tobacco, and Other Drug Use by Indiana
Children and Adolescents Survey1, past-
month prevalence of IDU among
Hoosier students in grades 6 through 12
remained fairly stable from 2001 through
2009. Rates seemed to rise as children
progressed in age; i.e., the percentage of
 students reporting past-month IDU
increased with grade level (see Table 1).
Heroin was reported to be the most fre-
quently injected drug among youth in
grades 7 through 12. However, 6th grade students reported
injecting steroids most frequently [9].

When asked about their main sources for obtaining needles
and syringes, most students reported receiving them from
friends. They also commonly reported taking or buying these
items from a store or pharmacy and giving somebody else
money to buy for them [9]. 

Approximately half of the students who reported IDU stated
that they do not reuse needles and syringes; however, roughly
one in five students stated that they clean and reuse the injec-
tion equipment [9]. 

Consequences 
IDU is a high-risk behavior that can result in multiple negative
outcomes, including addiction and dependence, morbidity and
mortality, and legal and social problems.

Addiction and Dependence
Drug addiction (dependence2) is defined as a chronic, relapsing
brain disease characterized by compulsive drug seeking and use,
despite harmful consequences [10]. From a neurobiological per-
spective, repeated exposure to a drug causes adaptations in spe-
cific brain neurons. This phenomenon in turn alters the func-
tioning of neural circuits and eventually leads to drug addiction
[11]. From a psychiatric perspective, drug addiction is a disorder
that progresses from impulsivity to compulsivity in a cycle of
addiction [12].

Nine percent of the U.S. population ages 12 and older were
classified with substance abuse or dependence in 2008 [2]. 

Indiana—An estimated 453,000 Hoosiers were classified with
substance abuse or dependence in 2007, amounting to 8.73 per-
cent of Indiana’s population ages 12 and older [2].

In 2007, over 29,000 treatment episodes3 were recorded in
Indiana. In 926 episodes, or 3.2 percent, IDU was reported as
the usual route of administration for the primary substance of
abuse. Among the IDU treatment episodes, heroin was by far
the most frequently injected drug (46.5 percent), followed by
methamphetamine (21.8 percent) and opiates/synthetics other
than heroin and methadone (17.4 percent) [13]. 

Morbidity and Mortality
Health consequences can be defined as either technique-specific
or substance-specific [14]. Technique-specific complications are
a direct result of the injecting practice itself. For example, using
non-sterile equipment can lead to injection site infections and
transmission of communicable diseases, including HIV, HBV
and HCV [15]. Substance-specific complications can occur
because of a drug’s effect on mind and body. Complications
from cocaine use can include heart attacks, cardiac dysrhythmia,
subdural hemorrhage, and stroke [16]. Complications from opi-
oid use can include hypotension, respiratory depression, and
coma. [16]

Overall, the high morbidity associated with IDU is well-rec-
ognized [17-18]. Among the multiple health risks faced by injec-
tion drug users, the most commonly known are bloodborne and
sexually transmitted diseases, spread through use of non-sterile
drug injection equipment and unsafe sex practices. In the
United States, approximately one-fifth of all new HIV infections,
one-third of acquired immunodeficiency syndrome (AIDS)

2

Table 1: Percentage of Indiana Students, Grades 6 through 12, Reporting Injection Drug Use in the Past Month
(Alcohol, Tobacco, and Other Drug Use by Indiana Children and Adolescents Survey, 2001-2009)

Grade 2001 2002 2003 2004 2005 2006 2007 2008 2009

6 0.4 0.3 0.4 0.4 0.5 0.3 0.3 0.3 0.3
7 0.5 0.7 0.6 0.6 0.6 0.6 0.6 0.6 0.6
8 0.7 0.6 0.8 0.8 0.8 0.8 0.8 0.8 0.9
9 0.6 0.6 0.8 0.8 0.8 0.8 0.9 1.0 1.0

10 0.8 0.7 0.7 0.8 0.9 0.9 1.0 1.2 1.1
11 0.7 0.6 0.7 0.8 0.8 0.8 1.1 1.1 1.3
12 0.6 0.6 0.6 0.7 0.6 0.9 0.9 1.2 1.2

1The Indiana Prevention Resource Center annually conducts the Alcohol, Tobacco, and Other Drug Use by Indiana Children and Adolescents
Survey. Statewide and regional prevalence rates are computed for Hoosier students, grades 6 through 12. Even though rates are not necessarily rep-
resentative, they provide a good estimate of substance use within the state. 

2The terms “addiction” and “dependence” are used interchangeably in this report. 

3This information is based on the 2007 Treatment Episode Data Set (TEDS), a national database maintained by the Substance Abuse and Mental
Health Services Administration. In Indiana, TEDS data are limited to information on individuals entering substance abuse treatment who are 200
percent below the poverty level and receive state-funded treatment; therefore, the data are not representative of all individuals in drug and alcohol
treatment.

Source: Indiana Prevention Resource Center, 2009



cases, and at least half of new HCV cases are associated with
IDU [19-21]. The Centers for Disease Control and Prevention
(CDC) estimate that 60 percent of HCV cases and 17 percent of
HBV cases in 2000 were among injection drug users; in other
words, 17,000 of new HCV and 13,000 of new HBV cases
occurred in the IDU population [22]. According to the National
Institutes of Health, between 15 and 20 percent of injection
drug users have HIV and 70 to 90 percent have HCV [23].

Co-infection is yet another factor contributing to compro-
mised health conditions among the IDU population [24]. A high
proportion of HIV-infected injection drug users are also co-
infected with HCV. According to estimates, 20 to 30 percent of
the U.S. IDU populations have both HIV and HCV [15, 24-25].

In addition, some diseases associated with IDU affect chil-
dren of drug-injecting mothers: The risks of perinatal (mother-
to-child) transmission of HIV and HCV are higher among
women who inject drugs during pregnancy [26-28]. In general,
maternal substance abuse is associated with increased risks of
infant morbidity [29-30] and mortality, including sudden infant
death syndrome (SIDS), during the first year of life [31-33]. 

IDU is clearly linked to increased risk of mortality [34-36].
Injection drug users are 6 to 20 times more likely to die prema-
turely than their peers [37].

Overdoses, fatal and nonfatal, are highly prevalent among
injection drug users [38], and those who report a nonfatal over-
dose in the past are more likely to experience another, potential-
ly fatal overdose in the future [39]. Overdoses that do not result
in death contribute to significant physical morbidity that often
requires expensive treatment [40]. 

IDU is well-known risk factor for overdose fatality [35-36].
According to the CDC, fatal drug overdoses contribute to a sig-
nificant number of deaths among injection drug users. The CDC
estimates that 5,000 to 10,000 injection drug users die of drug
overdoses every year [41-42]. Public health researchers assert

that overdose is the single leading cause of death among injec-
tion drug users in the United States [43-44]. In a recent study by
Britton et al. (2010), injection drug use increased the risk of
future overdose 2.5 times [40], and Frischer et al. (1993) found
that over 90 percent of deaths among injection drug users were
attributed to overdose or suicide [45].

Indiana—In 2008, a total of 9,253 individuals were living with
HIV disease4 in Indiana; 8.44 percent of transmissions, or 781
cases, occurred through IDU alone. Another 5.94 percent, or 550
cases, can be linked to individuals being both injection drug
users and men who have sex with men (MSM)[46]. In 2006 (the
most recent year of published mortality data), 141 Hoosiers died
of HIV disease; this figure represents an age-adjusted mortality
rate of 2.3 per 100,000 population [47].

Additionally, 29 cases of acute HBV and 7,066 cases of HCV
were reported in 2008 [46]. In 2006, 98 Indiana residents died
from HBV and HCV (6 from HBV and 92 from HCV), represent-
ing an age-adjusted mortality rate of 1.4 per 100,000 population
in Indiana [47].

In 2006, 728 Hoosiers died from fatal drug overdoses. Due
to the nature of the data, we cannot deduce how many of these
overdose fatalities were attributable to IDU [48]. 

Legal Issues
Injection drug users are often in a position that requires the
intervention of both law enforcement and public health authori-
ties. Most injected drugs, such as heroin, cocaine, and other
substances, are illegal and regulated by the Controlled
Substances Act, 21 U.S.C. 812 [49].

In 2007, almost 1.7 million arrests were made in the United
States for drug offenses, including possession and sale/manu-
facture of controlled substances, representing an arrest rate of
5.59 per 1,000 population [50]. 
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4HIV disease refers to all HIV and AIDS cases combined.

Table 2: Risk and Protective Factors for Drug Abuse

Risk Protective

Chaotic home environment, particularly when parents abuse drugs or suffer from mental illness Strong and positive family bonds

Ineffective parenting, especially with children with difficult temperament or disorders Parental monitoring of children’s activities and peers

Lack of parent-child attachments and nurturing Clear rules of conduct that are consistently enforced within the family

Failure in school performance Success in school performance

Inappropriately shy or aggressive behavior in the classroom
 Strong bonds with institutions such as schools and religious

 organizations

Perceptions of approval of drug-using behaviors in family, work, school, peer, and community
 environments

Adoption of conventional norms about drugs

Poor social skills

Affiliations with peers displaying deviant behaviors

Source: National Institute on Drug Abuse, 2002



Indiana—More than 29,000 arrests were made for drug-related
offenses involving controlled substances in 2007, accounting for
an arrest rate of 4.57 per 1,000 population. Almost 4,000 of these
arrests were for possession of opiates and cocaine, the most fre-
quently injected drugs, representing an arrest rate of 0.62 per
1,000 population [50]. 

Risk and protective factors 
Precursors of alcohol and drug problems have been described as
risk factors for substance abuse. These factors have been shown
statistically to increase the likelihood of substance abuse [51].
Conversely, protective factors are variables that reduce the prob-
ability of alcohol and drug problems. According to Swadi (1999),
more than 70 identified risk factors may increase the likelihood
of substance use. This wide array of risk factors can be con-
densed into three main domains: constitutional predisposition
(individual characteristics), environmental factors (family and
peers), and life events [52]. The factors influencing IDU are simi-
lar to factors linked to general drug use.

The National Institute on Drug Abuse (2002) has published
a list of risk and protective factors to guide substance abuse pre-
vention planning (see Table 2) [53]. Additional risk factors asso-
ciated with IDU are: 
• social disruption, including having dropping out of school,

unemployment, family disruption, homelessness (especially
when mental illness is present), and incarceration [54-57]

• unruliness and misbehavior early in life [58]
• recent experience of violence/victimization [59]
• early sex trading, particularly prevalent among young

female drug users (sexual partners are a primary factor in
the initiation of females into IDU) [59-60]

Conversely, availability of treatment services has been
shown to lower the risk of substance abusers becoming injec-
tion drug users. According to one study, substance abusers in
contact with treatment facilities were significantly less likely to
transition to IDU [61].

Thoughts for Policymakers
IDU poses a severe health risk for users themselves but also for
society, particularly because of the potential transmission of
infectious diseases such as HIV and viral hepatitis.
Comprehensive policy strategies are crucial and can target the
at-risk population at any or all of the following stages.

Primary Prevention—Individuals who use illicit substances are
more likely to transition from non-IDU routes of administration
(such as smoking, snorting, etc.) to IDU than nonusers, particu-
larly when initiation of drug use occurs at an early age [54, 63-
63]. Therefore, evidence-based drug prevention efforts can help
reduce or delay onset of substance use and by extension, IDU
onset, in the general population. 

Secondary Prevention—Secondary prevention efforts will be
helpful in preventing current non-injecting drug abusers from
transitioning to IDU. Since substance abusers in contact with
treatment facilities are less likely to transition to IDU [61], the
availability and accessibility of such services is essential in
reducing IDU prevalence.

Tertiary Prevention—Tertiary prevention strategies can target
injection drug users by (a) making substance abuse treatment
services available and (b) providing education and intervention
to reduce the transmission of infectious diseases like HIV, HBV,
and HCV. These interventions may include harm reduction
strategies (see textbox).

Transmission of communicable diseases, including HIV and
viral hepatitis (HBV and HCV), is a major public health concern,
and IDU is a significant contributing factor. The U.S.
Department of Health and Human Services lists reduction of
new AIDS cases among injection drug users as one of their pri-
mary objectives [64]. Comprehensive strategies are needed to
achieve this goal. Prevention efforts and treatment services are
essential for at-risk populations. Furthermore, conditions that
precede IDU need to be considered: Efforts to strengthen pro-
tective factors and to reduce risk factors will be invaluable in
decreasing new AIDS cases among this population.
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Harm Reduction Programs: Needle and Syringe
Exchange and Methadone Maintenance Programs
Harm reduction is an approach to reducing negative conse-
quences of IDU, incorporating a spectrum of strategies from
safer use to managed use to abstinence. Under this model,
injection drug users are not necessarily expected to embrace
a goal of abstinence in order to receive treatment; instead,
the priority is reducing the risk of HIV transmission, and
other public health concerns [65-66].

Risk reduction approaches include drug abuse treat-
ment, HIV testing and counseling programs, street-based
outreach by peer educators, and individual and group coun-
seling. Proponents of harm reduction also implement com-
munity-level interventions to change IDU norms concern-
ing safer injection and safer sex. Additionally, they advocate
needle and syringe exchange programs (NSEPs) to provide
sterile injection equipment [67-68]. Many studies show that
NSEPs are associated with positive health outcomes, such
as declines in needle sharing and injection frequency [69-
75]; reductions in incidence of HIV, HBV, and HCV infec-
tions or risk behaviors related to these conditions[32, 65, 67,
71, 75-81]; decreases in syringe reuse [74-75], and increases
in initiation of drug treatment programs [82-84].

Another approach to harm reduction is Methadone
maintenance therapy (MMT). Methadone is a synthetic
agent that is used for the treatment of opioid addiction [85].
It occupies opioid receptors in the brain that would other-
wise be occupied by other opioids (e.g., heroin), relieving
narcotic cravings, suppressing the abstinence syndrome*,
and blocking the euphoric effects associated with IDU [41,
85-86]. MMT is an extensively researched treatment modal-
ity, and there is strong evidence that it helps reduce or stop
the practice of IDU in users [41, 85, 87]. 

In addition to reducing or eliminating rates of illicit drug
use, positive MMT outcomes include reductions in mortality
and criminality associated with heroin use; reduced risk of
overdose and transmission of infectious diseases associated
with IDU, such as HIV, HBV, HBC, bacterial infections,
endocarditis, soft tissue infections, thrombophlebitis, tuber-
culosis, and STDs; and improvement in injection drug users’
health and social productivity [41, 86-87]. Methadone main-
tenance is recognized as the most effective treatment for
opiate addiction, validated by the World Health
Organization (WHO), Institute of Medicine, and Centers for
Disease Control and Prevention, especially when coupled
with social services [41, 86-88]. 

* Abstinence Syndrome: Individuals who have become physically dependent on a substance
may experience a set of withdrawal symptoms when administration of the drug is stopped.



19. Alter, M.J., & Moyer, L.A. (1998). The importance of preventing
hepatitis C virus infection among injection drug users in the
United States. Journal of Acquired Immune Deficiency Syndromes and
Human Retrovirol, 18(Suppl 1), S6-10.

20. Centers for Disease Control and Prevention. (2000). HIV/AIDS
 surveillance report. In US Department of Health and Human Services,
Public Health Service, CDC, 2000;12. Atlanta, GA: Author.

21. Centers for Disease Control and Prevention. (2005, December).
Syringe Exchange Programs. Retrieved February 16, 2010, from
http://www.cdc.gov/idu/facts/

22. Centers for Disease Control and Prevention. (2002). Viral Hepatitis
and Injection Drug Users: Fact Sheets. Retrieved February 17, 2010,
from http://www.cdc.gov/idu/hepatitis/viral_hep_drug_use.htm

23. National Institutes of Health. (2002, June). Consensus Development
Panel: Management of Hepatitis C. Consensus Conference
Statement, June 10-12, 2002. Retrieved February 17, 2010, from
http://consensus.nih.gov/2002/2002HepatitisC2002116html.htm

24. Centers for Disease Control and Prevention. (2002, September).
Hepatitis C Virus and HIV Coinfection: Fact Sheets. Retrieved February
17, 2010, from http://www.cdc.gov/IDU/hepatitis/hepc_and_
hiv_co.pdf

25. Strathdee, S., & Patterson, T. (2006). Behavioral interventions for
HIV-positive and HCV-positive drug users. AIDS and Behavior,
10(2), 115-130.

26. Bulterys, M., Landesman, S., Burns, D., Rubinstein, A., & Goedert,
J. (1997). Sexual behavior and injection drug use during pregnancy
and vertical transmission of HIV-1. Journal of Acquired Immune
Deficiency Syndromes, 15(1), 76.

27. Resti, M., Azzari, C., Galli, L., Zuin, G., Giacchino, R., Bortolotti, F.,
et al. (2002). Maternal drug use is a preeminent risk factor for
mother-to-child hepatitis C virus transmission: Results from a
 multicenter study of 1372 mother-infant pairs. The Journal of
Infectious Diseases, 185(5), 567-572.

28. Resti, M., Azzari, C., Mannelli, F., Moriondo, M., Novembre, E., de
Martino, M., et al. (1998). Mother to child transmission of hepatitis
C virus: Prospective study of risk factors and timing of infection in
children born to women seronegative for HIV-1. British Medical
Journal, 317(7156), 437.

29. Little, B., et al. (1989). Cocaine abuse during pregnancy: Maternal
and fetal implications. Obstetrics & Gynecology, 73(2), 157.

30. Vucinovic, M., et al. (2008). Maternal and neonatal effects of
 substance abuse during pregnancy: Our ten-year experience. Yonsei
Medical Journal, 49(5), 705.

31. National Criminal Justice Reference Service. (1997). The National
Drug Control Strategy:1997. Chapter II: America’s Drug Abuse Profile.
Retrieved February 17, 2010, from http://www.ncjrs.gov/htm/toc.htm

32. Ellenhorn, M.J. (Ed.). (1997). Ellenhorn's Medical Toxicology:
Diagnosis and treatment of human poisoning. Baltimore, MD:
Williams & Wilkins.

33. Kandall, S., et al. Relationship of maternal substance abuse to
 subsequent sudden infant death syndrome in offspring. The Journal
of Pediatrics, 123(1), 120-126.

34. Oppenheimer, E., et al. Death and survival in a cohort of heroin
addicts from London clinics: A 22-year follow-up study. Addiction,
89(10), 1299-1308.

35. Stewart, D., Gossop, M., & Marsden, J. (2002). Reductions in  non-
fatal overdose after drug misuse treatment: Results from the 

National Treatment Outcome Research Study (NTORS). Journal of
Substance Abuse Treatment, 22(1), 1-9.

36. Warner-Smith, M., et al. (2001). Heroin overdose: Causes and
 consequences. Addiction, 96(8), 1113-1125.

37. O'Driscoll, P., et al. (2001). Predictors of accidental fatal drug
 overdose among a cohort of injection drug users. American Journal
of Public Health, 91(6), 984-987.

38. Seal, K., et al. (2001). Predictors and prevention of nonfatal
 overdose among street-recruited injection heroin users in the San
Francisco Bay Area, 1998-1999. American Journal of Public Health,
91(11), 1842.

39. Powis, B., et al. (1999). Self-reported overdose among injecting
drug users in London: Extent and nature of the problem. Addiction,
94(4), 471-478.

40. Britton, P.C., Wines Jr, J.D., & Conner, K.R. (2010). Non-fatal
 overdose in the 12 months following treatment for substance use
disorders. Drug and alcohol dependence, 107(1), 51-55.

41. Centers for Disease Control and Prevention. (2002, February).
Methadone maintenance treatment: Fact sheets. Retrieved February 17,
2010, from http://www.cdc.gov/IDU/facts/MethadoneFin.pdf

42. Centers for Disease Control and Prevention. (2000). Unintentional
opiate overdose deaths—King County, Washington, 1990-1999.
Morbidity and Mortality Weekly Report, 49(28), 636-640.

43. Sherman, S.G., Cheng, Y. & Kral, A.H. (2007). Prevalence and
 correlates of opiate overdose among young injection drug users in
a large U.S. city. Drug and Alcohol Dependence, 88(2-3), 182-187.

44. Pollini, R.A., et al. (2006). Non-fatal overdose and subsequent drug
treatment among injection drug users. Drug and Alcohol
Dependence, 83(2), 104-110.

45. Frischer, M., et al. (1993). Mortality among injecting drug users: A
critical reappraisal. British Medical Journal, 47(1), 59.

46. Indiana State Department of Health. (n.d.). Spotlight on
HIV/STD/Viral hepatitis for 2008. Retrieved February 25, 2010, from
http://www.in.gov/isdh/24407.htm

47. Centers for Disease Control and Prevention. (n.d.). CDC Wonder.
Retrieved February 26, 2010,from http://wonder.cdc.gov/
cmf-icd10.html

48. Indiana State Department of Health, Epidemiology Resource
Center, and Data Analysis Team. (2009). Overdose deaths in Indiana
(IU Center for Health Policy, Ed.) Indianapolis, IN: Author.

49. U.S. Drug Enforcement Administration (Ed). (1970). Food and
Drugs, Drug Abuse Prevention and Control Control and
Enforcement. In 21 USC Sec. 802 01/22/02, The Controlled Substances
Act (chap 13, subchap l). Retrieved February 15, 2010, from
http://www.justice.gov/dea/pubs/csa.html

50. National Archive of Criminal Justice Data, Inter-university
Consortium for Political and Social Research, University of
Michigan. (n.d.). Uniform Crime Reporting Program. Retrieved
February 17, 2010, from http://www.icpsr.umich.edu/NACJD/

51. Hawkins, J., Catalano, R., & Miller, J. (1992). Risk and protective
factors for alcohol and other drug problems in adolescence and
early adulthood: Implications for substance abuse prevention.
Psychological Bulletin, 112(1), 64-105.

52. Swadi, H. (1999). Individual risk factors for adolescent substance
use. (1999). Drug and Alcohol Dependence, 55(3), 209-224.

53. National Institute on Drug Abuse. (2002). Risk and Protective Factors
in Drug Abuse Prevention. Retrieved March 1, 2010, from
http://www.drugabuse.gov/Nida_Notes/NNVol16N6/Risk.html

CENTER FOR HEALTH POLICY

6



CENTER FOR HEALTH POLICY

54. Dinwiddie, S., Reich, T., & Cloninger, C. (1992). Prediction of
 intravenous drug use. Comprehensive Psychiatry, 33(3), 173-179.

55. Linn, J.G. (2005). Injection Drug use among homeless adults in
the Southeast with severe mental illness. Journal of Health Care for
the Poor and Underserved, 16(4), 83-90.

56. Susser, E., et al. (1996). Injection drug use and risk of HIV
 transmission among homeless men with mental illness. American
Journal of Psychiatry, 153(6), 794-798.

57. Crofts, N., et al. (1996). The first hit: Circumstances surrounding
initiation into injecting. Addiction, 91(8), 1187-1196.

58. Tomas, J., Vlahov, D. & Anthony, J. (1990). Association between
intravenous drug use and early misbehavior. Drug and Alcohol
Dependence, 25(1), 79.

59. Fuller, C.M., et al. (2002). High-risk behaviors associated with
 transition from illicit non-injection to injection drug use among
adolescent and young adult drug users: A case-control study. Drug
and Alcohol Dependence, 66(2), 189-198.

60. Ouellet, L.J., Rahimian, A., & Wiebel W.W., R.A. (1998). The onset
of drug injection among sex partners of injection drug users. AIDS
Education and Prevention, 10(4), 341-350.

61. Kelley, M.S., & Chitwood, D.D. (2004). Effects of drug treatment
for heroin sniffers: A protective factor against moving to injection?
Social Science & Medicine, 58(10), 2083-2092.

62. Wu, L., & Howard, M. (2007). Is inhalant use a risk factor for
 heroin and injection drug use among adolescents in the United
States? Addictive Behaviors, 32(2), 265-281.

63. Roy, E., et al. (2003). Drug injection among street youths in
Montreal: Predictors of initiation. Journal of Urban Health, 80(1), 
92-105.

64. U.S. Department of Health and Human Services. (2000). Healthy
People 2010. 2nd ed. With understanding and improving health and
objectives for improving health. Washington, DC: U.S. Government
Printing Office.

65. Mancoske, R.J., & Smith, J.D. (Eds.) (2004). Practice issues in
HIV/AIDS Services: Empowerment-based models and program
 applications. Binghamton, NY: Haworth Press, Inc. 

66. Shernoff, M. (1992). Counseling Chemically Dependent People with
HIV Illness. Birmingham, NY: Harrington Park Press.

67. Gibson, D.R., Flynn, N.M., & Perales, D. (2001). Effectiveness of
syringe exchange programs in reducing HIV risk behavior and
HIV seroconversion among injecting drug users. AIDS, 15(11),
1329-1341.

68. Strathdee, S.A., & Vlahov, D. (2001). The effectiveness of needle
exchange programs:A review of the science and policy. AIDS Science,
1(16).

69. Archibald, C.P., et al. (1998). Factors associated with frequent
 needle exchange program attendance in injection drug users in
Vancouver, Canada. Journal of Acquired Immune Deficiency
Syndromes, 17(2), 160-166.

70. Watters, J.K., et al. (1994). Syringe and needle exchange as
HIV/AIDS prevention for injection drug users. JAMA, 271(2), 
115-120.

71. Vlahov, D., et al. (1997). Reductions in high-risk drug use
 behaviors among participants in the Baltimore needle exchange
program. Journal of Acquired Immune Deficiency Syndromes, 16(5),
400-406.

72. Vertefeuille, J., et al. (2000). Decline in self-reported high-risk
injection-related behaviors among HIV-seropositive participants
in the Baltimore needle exchange program. AIDS and Behavior,
4(4), 381-388.

73. Bluthenthal, R.N., et al. (2000, March). The effect of syringe
exchange use on high-risk injection drug users: A cohort study.
AIDS 14(5), 605-611.

74. Heimer, R., et al. (1998). Syringe use and reuse: Effects of syringe
exchange programs in four cities. Journal of Acquired Immune
Deficiency Syndromes and Human Retrovirol, 18(Suppl 1), S37-44.

75. National Research Council and Institute of Medicine. (1994).
Proceedings from workshop on needle exchange programs and bleach
distribution programs [Panel on needle exchange programs and
bleach distribution programs]. Washington, D.C.: National
Academy Press.

76. Vlahov, D., & Junge, B. (1998). The role of needle exchange pro-
grams in HIV prevention. Public Health Reports, 113(Suppl 1), 75-80.

77. Drucker, E., et al. (1998). Measuring harm reduction: The effects of
needle and syringe exchange programs and methadone
 maintenance on the ecology of HIV. AIDS, 12(Suppl A), S217-30.

78. Hagan, H., et al. (1995). Reduced risk of hepatitis B and hepatitis
C among injection drug users in the Tacoma syringe exchange
program. American Journal of Public Health, 85(11), 1531-7.

79. Des Jarlais, D.C., et al. (1995). Maintaining low HIV seropreva-
lence in populations of injecting drug users. JAMA, 274(15), 
1226-31.

80. Lurie, P., et al. (1994, August). The public health impact of needle
exchange programs (NEPS). International Conference on AIDS
(1994 Aug 7-12; abstract no. 564C), 10(72).

81. van Ameijden, E.J., & Coutinho, R.A. (1998). Maximum impact of
HIV prevention measures targeted at injecting drug users. AIDS,
12(6), 625-33.

82. Heimer, R. (1998). Can syringe exchange serve as a conduit to
substance abuse treatment? Journal of Substance Abuse Treatment,
15(3), 183-191.

83. Brooner, R., et al. (1998). Drug abuse treatment success among
needle exchange participants. Public Health Reports, 113(Suppl 1),
129-39.

84. Strathdee, S., et al. (1999). Needle-exchange attendance and
health care utilization promote entry into detoxification. Journal of
Urban Health, 76(4), 448-460.

85. Office of National Drug Control Policy. (2000). Methadone.
Retrieved February 18, 2010, from http://www.whitehouse
drugpolicy.gov/publications/pdf/ncj175678.pdf

86. Joseph, H., Stancliff, S., & Langrod, J. (2000). Methadone main -
tenance treatment (MMT): A review of historical and clinical
issues. Mount Sinai Journal of Medicine, 67(5-6), 347-64.

87. World Health Organization, United Nations Office on Drugs and
Crime, & J.U.N.P.O. HIV/AIDS. (2004). Joint position paper on
 substitution maintenance therapy in the management of opioid depend-
ence and HIV/AIDS prevention. Geneva, Switzerland: Author.
Retrieved February 18, 2010, from www.who.int/substance_abuse/
publications/treatment/en/index.html

88. Institute of Medicine. (1995). Federal Regulation of Methadone
Treatment (R.A. Rettig & A. Yarmolinsky, Eds.). Washington, D.C.:
National Academy Press. 

7



410 W. 10th Street, Suite 3100
Indianapolis, IN 46202
www.healthpolicy.iupui.edu

ADDRESS SERVICE REQUESTEDCENTER FOR HEALTH POLICY

CENTER FOR HEALTH POLICY

10-C17

Indiana University Center for Health Policy

The Indiana University Center for Health Policy (CHP) is a nonpartisan applied research organization within the Department of Public
Health, Indiana University School of Medicine.  CHP researchers work on critical public health policy issues and subjects that affect
access to and quality of health care services.  The mission of CHP is to collaborate with state and local government, as well as public and
private healthcare organizations, in health policy and program development and to conduct high quality program evaluation and
applied research on critical health policy-related issues.

Staff and faculty at CHP are involved in ongoing research on substance abuse and its consequences in Indiana.  Much of the research
for this report was taken from work completed for the Indiana Office of the Governor and the Indiana Division of Mental Health
and Addiction, and funded by a grant from the U.S. Department of Health and Human Services’ Center for Substance abuse
Prevention (CSAP), as part of the Strategic Prevention Framework State Incentive Grant (SPF SIG) Program. 

This report was prepared independently by the authors, and the views presented reflect those of the authors and may not necessarily reflect the views of the
sponsor.  Please direct questions to Eric R. Wright, PhD, Director, Center for Health Policy, Department of Public Health, 410 W. 10th Street, Suite 3100,
Indianapolis, IN  46202;  Phone:  (317) 274-3161; E-mail:  ewright@iupui.edu

For more information about the Center for Health Policy and for access to other reports, visit its Website at http://www.healthpolicy.iupui.edu/.

Authors: Marion S. Greene, MPH, Program Analyst, Ainur T. Aiypkhanova, MHA, Graduate Assistant, Oluyemi A. Aladejebi, MHA, Graduate
Assistant, Eric R. Wright, PhD, Director, Center for Health Policy; Professor and Division Director for Health Policy and Management, Department of Public
Health, IU School of Medicine; Professor, Health Administration and Policy, IU School of Public and Environmental Affairs; Co-Director, Consortium for
Health Policy, Law, and Bioethics, Indiana University-Purdue University Indianapolis (IUPUI)

Non Profit
US Postage Paid
Indianapolis, IN
Permit No. 803


