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• monographic co-editions are reported to all jobbers/wholesalers/approval plans. The source journal is
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CONTENTS

Medical Students’ Knowledge About Alcohol and Drug Problems:
Results of the Medical Council of Canada Examination 1

Meldon Kahan, MD, CCFP, FRCPC
Deana Midmer, RN, EdD
Lynn Wilson, MD, CCFP, FCFP
Diane Borsoi, MSc

Purpose: To determine knowledge of a national sample of medical students about substance withdrawal, screening
and early intervention, medical and psychiatric complications of addiction, and treatment options.

Methods: Based on learning objectives developed by medical faculty, twenty-two questions on addictions were
included in the 1998 Canadian licensing examination.

Results: The exam was written by 858 medical students. The average score on the addiction questions was 64%.
Students showed strong knowledge of the clinical features of medical complications. Specific knowledge gaps were
identified for withdrawal treatment protocols, low-risk drinking guidelines, taking an alcohol history, sub-
stance-induced psychiatric disorders, and Alcoholics Anonymous.

Conclusion: Medical students are knowledge-deficient around key learning objectives in addictions. The defi-
ciencies were in areas of basic knowledge that could be learnt with little difficulty.

KEYWORDS. Medical students, knowledge, substance abuse, addictions

Preliminary Feasibility and Efficacy of a Brief Motivational Intervention
with Psychophysiological Feedback for Cocaine Abuse 9

Angela L. Stotts, PhD
Geoffrey F. Potts, PhD
Gina Ingersoll, BA
Mary Reeni George, PhD
Laura E. Martin, MS

Motivational interviewing (MI) with personalized feedback, particularly related to biological markers of risk or
harm, has been found effective for alcohol use disorders, but has not been fully investigated in cocaine use disor-
ders. A randomized, controlled pilot study evaluating the feasibility and preliminary efficacy of a brief MI interven-
tion using EEG/ERP graphical feedback for cocaine abusers was conducted. Treatment-seeking cocaine abusers
(N = 31) were randomly assigned to a two-session MI intervention or a minimal control condition. All participants
received EEG assessments at intake and post-treatment. Results indicated that the MI intervention was feasible and
the subjective impact of the EEG feedback was positive. Significant group differences in percentage of cocaine pos-
itive urine screens across the study were found, favoring the MI group; 84.9% for the control group and 62.6% in
the MI group, p < .05. Further research must determine the specific conditions under which MI is most appropriate
and efficacious.

KEYWORDS. Cocaine, treatment, motivational interviewing, feedback
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Inhalant Use and Risky Behavior Correlates in a Sample of Rural Middle School
Students 21

Jessica Legge Muilenburg, PhD
William D. Johnson, PhD

This study found 20.4% of children attending a middle school located in rural Mississippi had used inhalants to
“get high,” a figure that is much larger than the national average. Many (3.4%) students reported they had used in-
halants on 10 or more occasions. Inhalant use was most associated with being younger, ever smoking, riding with a
driver who had been drinking, and being involved in a fight. Nearly twice as many younger students reported usage
in our sample compared to other studies. Longitudinal studies need to be conducted to investigate whether use of
inhalants is a precursor to other risky behaviors, and subsequent progression to alcohol abuse or illicit drug use.

KEYWORDS. Inhalants, adolescents, drug use, middle school students, rural health

Inhalant Use in Florida Youth 27
Lorena M. Siqueira, MD
Lee A. Crandall, PhD

Purpose: To determine (1) the prevalence of use, (2) risk and protective factors for use of inhalants in Florida
youth.

Methods: The Florida Youth Substance Abuse Survey 2004 is a comprehensive assessment of youth substance
abuse attitudes and practices obtained by sampling youth from sixty-five counties.

Results: The sample consisted of 60,345 students from 6th to 12th grade; ages 10 to 19 + years (mean 14.5
years 4), 53% were female with 59% White, 19% African-American, 16% Hispanic, 5% Native American, 2%
Asian and 7% other. Lifetime use was highest among 14 year olds (16.5%), and current use among 13 year olds
(16.7%). Females had significantly (p < .000) higher rates than males for lifetime (14.2% vs. 12.7%) and current
use (5.1% vs. 4.1%). Native Americans had the highest rates of lifetime use (17%) followed by Whites (15%),
mixed/other (15%), Hispanics (14%), Asians (13%), and Blacks (9%). The younger the age of first use of alcohol,
cigarettes and marijuana, the higher the lifetime and current prevalence of use of inhalants. Inhalant users were
more likely to be depressed, acknowledge deviant behavior and skipping school, have lower grades, have siblings
and friends who used illegal substances and parents with a history of antisocial behavior (p < .000).

Conclusion: Inhalant use may be a marker for adolescents with a high-risk profile for subsequent illegal drug use.
Prevention efforts should be directed to these students at an early age.

KEYWORDS. Adolescents, inhalant use, risk and protective factors

Alcohol and Risks for HIV/AIDS Among Sexually Transmitted Infection Clinic
Patients in Cape Town, South Africa 37

Leickness C. Simbayi, DPhil
Seth C. Kalichman, PhD
Demetria Cain, BS
Charsey Cherry, MPH
Sean Jooste, MA
Vuyisile Mathiti, BA

Alcohol use is prevalent in South Africa and alcohol use may be associated with higher risk for HIV transmission.
This paper reports a study of the association between alcohol use and HIV risk-related behavior among 134 men
and 92 women receiving sexually transmitted infection (STI) clinic services in Cape Town, South Africa. Partici-
pants completed anonymous surveys of demographic information, substance use, and sexual risk behaviors. Re-
sults showed that problem drinking was common among STI clinic patients; 58% of men and 28% of women scored
above a cut-off of 9 on the Alcohol Use Disorders Identification Test (AUDIT) suggesting possible problem drink-
ing and 46% of men and 19% of women scored above 12 on the AUDIT indicating probable drinking problems. For
men, heavier alcohol use was associated with having multiple sex partners in the past month, less condom use, and
having a history of sexually assaulting women. Among women, higher scores on the AUDIT were also related to
having multiple sex partners as well as a history of exchanging sex for money or materials. The association be-
tween alcohol use and sexual risk behaviors in a population at high-risk for HIV transmission demonstrates the
need for integrating alcohol risk reduction counseling with HIV prevention counseling among STI clinic patients in
South Africa.

KEYWORDS. HIV transmission, alcohol use, South Africa, STI clinic



Illy: Clinical and Public Health Implications of a Street Drug 45
Gail D’Onofrio, MD, MS
Julie B. McCausland, MD
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Linda C. Degutis, DrPH

We conducted a prospective, observational study of patients presenting to an emergency department with sus-
pected use of a street drug known as “illy” to identify the active ingredient in illy and describe the clinical presenta-
tion and outcomes associated with its use. Vital signs, mental status, restraint use, and urine toxicology (UT)
results were recorded. Patients were interviewed about drug use patterns and co-ingestants. Fifty-nine patients
(89.9% males) with a mean age of 22 years (SD 4.37) were enrolled over a 34-month period. UT was obtained in
61% of patients; of these 91.7% tested positive for phencyclidine (PCP). Seventy-eight percent of patients were dis-
charged, (15.3%) required psychiatric evaluation; 3 were admitted, one died in the ED. Patients reported concur-
rent drug use (54%) and at-risk drinking (50%). PCP is likely the active component of illy. Most patients require
observation and supportive care only, however major complications including death may occur.

KEYWORDS. Substance abuse, phencyclidine, street drug, urine toxicology
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Background: A prospective observational study of HIV seroincidence among high-risk injection drug users (IDU)
was carried out in Guangxi, China. The primary objectives of this study were (1) to estimate HIV seroincidence,
(2) to estimate participant retention rate, and (3) to evaluate changes in drug use and sexual behavior over a one
year period.

Methods: Five hundred HIV seronegative IDU were enrolled. HIV-1 incidence and retention rates were ana-
lyzed as a function of sociodemographic, behavioral, and recruitment variables. Changes in drug use and sexual
behavior were analyzed at the baseline, 6-month and 12-month follow-up visits.

Results: At 12 months of follow-up, the HIV-1 incidence rate was 3.1 per 100 person years, [95% CI: (1.6%;
5.2%)] and participant retention rate was 87%. Reported changes in high-risk behaviors over 12-months included
significant decreases in the frequency of heroin injection, in direct or indirect sharing of injection equipment, and
in the number of sexual partners.

Conclusions: HIV incidence is high among IDU in Guangxi, China despite a self-reported decrease in some
high risk behaviors over the course of the study.

KEYWORDS. IDU, HIV incidence, retention, Guangxi, China



Mothball Withdrawal Encephalopathy–Case Report and Review
of Paradichlorobenzene Neurotoxicity 63

Raymond Cheong, BS
Robin K. Wilson, MD, PhD
Irene C. M. Cortese, MD
David E. Newman-Toker, MD

Paradichlorobenzene (PDB) is a common household deodorant and pesticide found in room deodorizers, toilet
bowl fresheners, and some mothballs. Although human exposure to the compound is generally limited and harm-
less, PDB in larger doses can produce neurotoxic effects, including a chemical “high” similar to that seen with in-
halants such as toluene. Although rare, frank addiction to PDB has been reported, and, in such cases, has been
associated with gait ataxia, tremor, dysarthria, limb weakness, and bradyphrenia, in various combinations. In such
cases, the adverse neurologic consequences have been presumed to result from a direct toxic effect of this small, or-
ganic molecule. We report a case of chronic mothball ingestion where profound encephalopathy with cognitive, py-
ramidal, extrapyramidal, and cerebellar features appears to have been largely the result of PDB withdrawal,
rather than direct toxicity. This case raises important questions about the mechanism of PDB neurotoxicity and
possible treatment options for PDB-addicted patients. We propose that in cases with clear clinical deterioration af-
ter abstinence, readministration and gradual taper of PDB might be considered a therapeutic option.

KEYWORDS. 2-dichlorobenzene, neurotoxicity syndromes, substance-related disorders, substance withdrawal
syndrome, basal ganglia diseases, catatonia
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Medical Students’ Knowledge
About Alcohol and Drug Problems:

Results of the Medical Council of Canada Examination
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ABSTRACT. Purpose: To determine knowledge of a national sample of medical students about
substance withdrawal, screening and early intervention, medical and psychiatric complications of
addiction, and treatment options.

Methods: Based on learning objectives developed by medical faculty, twenty-two questions on
addictions were included in the 1998 Canadian licensing examination.

Results: The exam was written by 858 medical students. The average score on the addiction
questions was 64%. Students showed strong knowledge of the clinical features of medical compli-
cations. Specific knowledge gaps were identified for withdrawal treatment protocols, low-risk
drinking guidelines, taking an alcohol history, substance-induced psychiatric disorders, and Alco-
holics Anonymous.

Conclusion: Medical students are knowledge-deficient around key learning objectives in ad-
dictions. The deficiencies were in areas of basic knowledge that could be learnt with little
difficulty. doi:10.1300/J465v27n04_01 [Article copies available for a fee from The Haworth Document De-
livery Service: 1-800-HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://
www.HaworthPress.com> © 2006 by The Haworth Press, Inc. All rights reserved.]

KEYWORDS. Medical students, knowledge, substance abuse, addictions

INTRODUCTION

A number of physician interventions have
been shown to reduce substance use and its as-
sociated morbidity and mortality. For example,
brief advice by physicians has been demon-
strated to reduce alcohol consumption, emer-
gency room visits and hospitalizations among
problem drinkers.1-3 Medications such as nal-

trexone and methadone are effective in the
treatmentofalcoholandopioiddependence.4-6

Most researchonphysicianperformancehas
focused on alcohol problems. Physician screen-
ing and intervention rates vary with patient
gender, specialty, length of office visit, method
of measuring physician detection rates and other
factors, making generalizations difficult.7-11

Yet the bulk of research suggests physicians
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perform poorly in screening and counselling
patientswithalcoholproblems.Anationalpop-
ulation-based survey of 23,000 patients found
that physicians asked about and discussed alco-
hol far less frequently than other health behav-
iours.12 Most drinkers with a positive CAGE
have not sought help from physicians.13 Physi-
cians tend not to rely not on systematic screen-
ing but on specific patient characteristics, such
as male gender and presenting symptoms.14,15

Physician self-report surveys have documented
that most do not use formal screening tools,16,17

and many do not routinely inquire about alco-
holconsumption18,19 or counselproblemdrink-
ers.20 Women and the elderly are even less
likely to receive screening and counselling
from their physician.10,12,21-23 Patients with
milder alcohol problems are less likely to be
identified by their physician than patients with
more severe alcohol dependence.24 Numerous
reviews have called for efforts to improve phy-
sician performance in the management of ad-
dictions.

The medical school curricula may in part be
responsible for this. Several surveys have dem-
onstrated that medical students, residents and
physicians have inadequate knowledge about
substance use.25-28 Physicians commonly re-
port that lackofknowledgeandtrainingisabar-
rier to their detection and management of sub-
stanceuse.29-31 Theamountof curricular time is
grossly inadequate compared to the time de-
voted to problems of similar prevalence.32,33 A
national survey found that only 56% of resi-
dency programs had any required training in
addictions; the median number of hours ranged
from 3 to 12.34 Another national survey found
that only 19% of faculty who taught residents
about substance abuse were certified addiction
specialists.35

A national survey of practicing primary care
physicians in the US, conducted in 1999, found
that, compared with other chronic conditions,
physicianswere lessconfidentof theirability to
diagnosesubstanceabuseandmorescepticalof
the effectiveness of treatment.36 However, if
medical curricula on substance abuse have im-
proved over the years, medical trainees may
have a greater level of knowledge than practic-
ing physicians. Previous surveys of trainees’
knowledge and beliefs about substance use
were usually based on a single medical school

or training site with volunteer subjects, using
questions testingonlya limitedscopeofknowl-
edge. A MedLine literature search identified
one national survey of a representative sample
of medical students’ knowledge about sub-
stance abuse. A survey of 908 family medicine
residents in Australia documented relatively
good knowledge levels, strong for alcohol and
weak for opioids; response rate was 55%.37

As part of five year project to develop and
evaluate an enhanced substance abuse curricu-
lum for Ontario’s five medical schools (Project
CREATE), a set of multiple choice questions
was introduced on the 1998 licensing exam of
the Medical Council of Canada (MCCQE Part
I). This exam, written at the end of medical
school, consists of multiple-choice questions
andkey featureshort-answer questions. Itspur-
pose was to measure medical students’ knowl-
edge about key aspects of addiction: With-
drawal, screening and early intervention,
medical and psychiatric complications, and
treatment options.

METHODOLOGY

Learning Objectives. A detailed set of 282
learning objectives was developed, based in
partonareviewofothermedicalcurricula,such
as Project SAEFP and Project ADEPT.38-40

The objectives covered content areas from the
major clinical disciplines. Sixty-eight medical
faculty from seven specialties in the five On-
tario medical schools then rated each objective
according to its importance for medical stu-
dents in their discipline. A common set of
twenty-seven learning objectives was drafted,
based on objectives rated as very important by
faculty from four or more of the clinical disci-
plines. This common set included learning ob-
jectives on attitudes (3), pharmacology (2),
screening and assessment (7), withdrawal (5),
benzodiazepine and opioid use (5), physician
substance use (4), and overdose (1). Results
have been published elsewhere.41

MCQ’s.Thecommonobjectivesonattitudes
were not used for this study because they were
felt to be inappropriate for a licensing exam.
Based on the remaining common objectives,
twenty-six multiple-choice questions were
drafted, following the guidelines established
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by the Medical Council of Canada. The ques-
tions were written and reviewed by medical
faculty on Project CREATE, to ensure clarity
and relevance. The items, mixed in with other
questions, were included in the 1998 MCC li-
censing examination. The CREATE questions
did not count towards the students’ score, al-
though students did not know this. For security
reasons theMCC used multiple forms of theex-
amination. Eight questions were included on
oneformof theexam,andnineeachontheother
two forms.

Data Analysis

The proportion of correct responses and
pointbiserialcorrelationwas tabulatedforeach
question. The ‘point biserial correlation’ com-
pares the proportion of students who chose the
correct answer for those who had high exam
scores versus those who had low exam scores.
A low correlation indicates that the item is con-
fusingorhasmore thanonerightanswer.Acor-
relation of 0.10 or higher is considered ade-
quate. ‘Proportion correct’ is the number of
candidates who correctly answered the ques-
tion. A low proportion of correct responses in-
dicates thatcandidatesfoundtheitemdifficult.

On reviewing the questions, investigators
noted that four of the questions contained more
than one choice that could reasonably be con-
sidered correct. These questions had a low dis-
crimination index (�.02 to .05) and the mean
correct response rate for these four questions
was only24%.Thequestionswerenot included
in further analysis.

Questions were grouped into ten subject cat-
egories: alcohol and drug withdrawal, medical
complications, psychiatric complications, ob-
stetrical complications, prescribing of opioids
or benzodiazepines, pharmacology and metab-
olism, screening and low-risk drinking guide-
lines,counsellingandtreatment,brief interven-
tions for problem drinkers, and physician
impairment. Two of the investigators catego-
rized each question independently.

RESULTS

Each of the 858 candidates writing the
MCCQE Part I completed one of the three

forms of the exam. The three versions were
completed by 293, 299 and 266 students, re-
spectively. The average score on the addictions
questionswas64.5%,witha rangeof27%(can-
nabis and psychosis) to 92% (Fetal Alcohol
Syndrome). As shown in Table 1, high average
scores (above 70%) were obtained for four cat-
egories of questions: pharmacology, opioid
prescribing, and medical and obstetrical com-
plications. Students showed strong knowledge
(correct responses 70% or above) on several
items relating to the clinical features of spe-
cific medical complications, including delir-
ium tremens, heroin overdose, fetal alcohol
syndrome, opioid withdrawal, and Wernicke’s
encephalopathy (see Table 2).

Alcohol and drug withdrawal, counselling
and treatment and physician impairment had
mean scores between 60 and 69%, and problem
drinking, low-risk drinkingguidelinesand psy-
chiatric complications had scores below 60%.
Table 3 contains an analysis of incorrect MCQ
items (“distracters”) chosen by 25% or more of
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TABLE 1. Mean scores by category

Category (number of items) Mean score (range)
(%)

Pharmacology (1) 79

Medical complications (4) 74 (54-91)

Opioids and chronic pain (2) 74 (72-76)

Obstetrical complications (3) 72 (61-92)

Motivational interviewing, treatment options (2) 66 (64-68)

Alcohol and drug withdrawal (4) 62 (38-84)

Physician impairment (1) 60

Problem drinking (1) 52

Screening, low-risk drinking guidelines (2) 41 (30-49)

Psychiatric complications (2) 40 (27-53)

Mean score 64

TABLE 2. Knowledge strengths (70%+ correct re-
sponse rate)

Item Correct
response

Clinical features of fetal alcohol syndrome 92%

Clinical features of delirium tremens 91%

Clinical features of opioid withdrawal 84%

Clinical features of heroin overdose 80%

Alcohol metabolism 79%

Opioids and chronic pain 72%

Clinical features of Wernicke’s 70%



the sample, and correct items chosen by less
than 60% of the sample. Specific knowledge
gaps were identified for withdrawal treatment
protocols (alcohol and benzodiazepines), screen-
ing and early intervention (low-risk drinking
guidelines, alcohol and hypertension, alcohol
history), interpreting hepatic transaminases,
substance-induced psychiatric disorders, treat-
ment options (AA), and interventions for im-
paired physicians.

DISCUSSION

This study was undertaken to measure the
knowledge of medical students about addic-
tions, in order to develop an enhanced curricu-
lum on substance abuse. The study employed a
fully representative, national sample of 858

medical students writing their licensing exam.
The addiction-related questions were based on
learning objectives rated highly by medical
faculty from the major clinical disciplines at
Ontario’s five medical schools.

Students did well in recognizing clinical fea-
tures of various syndromes.Specificknowledge
deficiencieswere identifiedformanagementof
alcohol and benzodiazepine withdrawal. Stu-
dentswerealsoweakonprimaryandsecondary
prevention of alcohol problems, and lacked
knowledge about AA and interventions for im-
paired physicians.

The questions were part of the national exam
in the fall of 1998, and, data access and analysis
were delayed because of administrative diffi-
culties. Consequently, a limitation of the study
is that medical students may have improved
their knowledge base in the intervening years,
although to our knowledge no new addictions
curriculum has been introduced into any of the
Canadian medical schools. We were not able to
organize a follow-up survey. Another limita-
tion is that students’ level of knowledge on a
multiple choice exam does not necessarily
reflect theiractualclinicalskillsandbehaviour.

This study reinforces other studies and re-
views that have concluded that medical educa-
tion is inadequate in addictions. For example,
Miller33 states, “Curricula lack sufficient in-
struction and experiences in addiction medi-
cine throughout all years of medical education.
Programs that have successfully changed stu-
dents’ attitudes and skills for treatment of ad-
dicted patients continue to be exceptional and
limited in focus rather than the general practice
in US medical schools.”

There is reason for optimism, however. Evi-
dence from controlled trials suggests that both
didactic and skills-based educational interven-
tions are effective in improving the perfor-
mance of medical students and trainees,42-47

and faculty development programs are effec-
tive in improving faculty’s knowledge, atti-
tudes, clinical skills and involvement in teach-
ing.48,49

Information about medical students’ defi-
ciencies in knowledge has been useful in plan-
ningProjectCREATE.Forexample,CREATE
developed seventeen educational modules for
use by medical students and faculty. The mod-
ules contain evidence-based low-risk drinking
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TABLE 3. Knowledge gaps (distracters chosen by
25%+; correct responses chosen by < 60%)

Withdrawal treatment
protocols

Distracter

Symptom-triggered
benzodiazepine treatment
of alcohol withdrawal

33% chose scheduled, small doses

Gradual outpatient
tapering for
benzodiazepine
withdrawal

58% chose 2-week taper for woman on
long-standing therapeutic dose

Screening and early
intervention

Low-risk drinking
guidelines

48% chose 2-3 standard drinks/day for
women (Canadian guidelines: 9/week,
2/day)

Heavy drinking and
hypertension

Only 49% recommended that a
hypertensive patient try reducing drinking
to lower blood pressure

Alcohol history 32% stated physicians most likely to miss
alcohol problems in men; only 30%
recommended asking about maximum
daily consumption

Medical complications

Interpretation of hepatic
transaminases

30% chose acetaminophen toxicity as
cause of elevated ALT in Hepatitis C +ve
patient

Psychiatric complications

Alcohol and depression Only 53% recommended alcohol treatment
for a heavy drinker with refractory
depression

Cannabis and psychosis Only 27% identified cannabis use as
cause of worsening psychosis in a
schizophrenic patient

Treatment options

AA 28% thought being sober was a
requirement for attendance

Physician impairment 28% felt informal advice and a suggestion
to attend AA was an adequate intervention
for an impaired colleague



guidelines, simple instructions for providing
brief advice to problem drinkers, a review of
treatment options for substance users, a review
of the simplest and most effective screening
strategies, and clear clinical protocols for treat-
ing withdrawal. CREATE has had only modest
success in introducing the modules into the
medical curricula. However, the educational
materials have been adapted and disseminated
throughseveral initiatives incontinuingmedical
education.

CONCLUSION

Students knew the clinical features of spe-
cific addiction-related medical and obstetrical
complications.However, theirknowledgeabout
management of withdrawal and treatment of
addictionwasweak.Theyalsohadlowlevelsof
knowledge of psychiatric complications, screen-
ing and low-risk drinking guidelines, problem
drinking, and physician impairment.

Consequently, medical schools should as-
sign high priority to addressing these deficien-
cies, given the increasing burden of illness
caused by substance abuse, and the positive im-
pact of physician interventions. For the most
part, these deficiencies represent discrete and
straightforward sets of clinical knowledge and
skills that students could learn with little
difficulty.

Good curricular materials and educational
programs exist for medical students, resident
and faculty in various clinical disciplines.50-56

Federally funded programs have been success-
ful in increasing electives and teaching hours
on alcohol.57 What is needed now is education
and political action to ensure that medical pro-
grams are responsive to one of the great health
problems of our time.
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ABSTRACT. Motivational interviewing (MI) with personalized feedback, particularly related to
biological markers of risk or harm, has been found effective for alcohol use disorders, but has not
been fully investigated in cocaine use disorders. A randomized, controlled pilot study evaluating
the feasibility and preliminary efficacy of a brief MI intervention using EEG/ERP graphical feed-
back for cocaine abusers was conducted. Treatment-seeking cocaine abusers (N = 31) were ran-
domly assigned to a two-session MI intervention or a minimal control condition. All participants
received EEG assessments at intake and post-treatment. Results indicated that the MI intervention
was feasible and the subjective impact of the EEG feedback was positive. Significant group differ-
ences in percentage of cocaine positive urine screens across the study were found, favoring the MI
group; 84.9% for the control group and 62.6% in the MI group, p < .05. Further research must de-
termine the specific conditions under which MI is most appropriate and efficacious. doi:10.1300/
J465v27n04_02 [Article copies available for a fee from The Haworth Document Delivery Service: 1-800-
HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://www.HaworthPress.com>
© 2006 by The Haworth Press, Inc. All rights reserved.]
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INTRODUCTION

Cocaineusecontinues tobeaprofoundprob-
lem, with large individual and societal costs,
and remains difficult to treat. Motivating co-
caine abusers to change their behavior is a
major challenge. However, recent advances in
behavioral treatments of cocaine abuse and de-

pendence have resulted in improved cocaine
use outcomes. For example, contingency man-
agement within the context of a community re-
inforcement approach has been one of the most
successful cocaine treatments, presumably by
influencing external motivation for change.1,2

References to internalor intrinsicmotivationas
amechanismbywhichbehaviorchangecanoc-

Angela L. Stotts is affiliated with the Department of Family & Community Medicine, Houston, TX. Geoffrey F.
Potts and Laura E. Martin are affiliated with Rice University. Gina Ingersoll is affiliated with the University of
Texas Medical School at Houston. Mary Reeni George is affiliated with Texas Children’s Hospital.

Address correspondence to: Angela L. Stotts, Department of Family & Community Medicine, JJL 324, Houston,
TX 77030 (E-mail: Angela.L.Stotts@uth.tmc.edu).

Supported by NIDA Grant DA-09262 and DA-14073.

Substance Abuse, Vol. 27(4) 2006
Available online at http://suba.haworthpress.com

© 2006 by The Haworth Press, Inc. All rights reserved.
doi:10.1300/J465v27n04_02 9

mailto:docdelivery@haworthpress.com
http://www.HaworthPress.com
mailto:Stotts@uth.tmc.edu
http://suba.haworthpress.com


cur, however, have been notably missing in the
cocaine treatment literature. Studies of other
substances have documented relationships be-
tween internal motivation and outcome. In the
smoking cessation literature for instance,
Curry found that with women who had quit
smoking during pregnancy, higher levels of in-
trinsic relative to extrinsic motivation at base-
line were associated with sustained smoking
abstinence postpartum.3 Intervention compo-
nents targeting more individual, internal moti-
vational processes can be developed and may
further improve cocaine treatment outcomes.

Objective, normative, and personalized feed-
back designed to increase internal motivation
for change has been used as a primary interven-
tion, as well as an adjunct to more extensive be-
havioral treatments. In a review of the role of
feedback in behavior change, DiClemente et
al.4 make a distinction between “Generic” and
“Personalized” feedback. Generic feedback
consists of relevant information that is true for
the entirepopulationor subpopulation to which
theclientbelongs(e.g., informationontheheart
risk of certain dietary behaviors, or the neuro-
logical effects/precursors of drug use). By con-
trast, personalized feedback is individualized
in that it is based on personal information ac-
quired through various individual assessment
procedures (e.g., providing informationon per-
sonal risk for certain problems as a result of ge-
netic, biological, or psychosocial assessment).
Providingfeedback,particularlyaboutbiologi-
calmarkersof riskorharm,maybeausefulway
to motivate or reinforce attempts to change be-
havior, particularly when compared to norma-
tive data.5

In the area of addiction, feedback interven-
tions have prim arily been developed for the
treatment of tobacco and alcohol dependence.
In a recent review of randomized trials of feed-
back interventions for smokers, McClure6 re-
ports that there is significant evidence for the
efficacy of biological feedback (e.g., CO &
cotinine levels; genetic susceptibility to lung
cancer) for increasing abstinence or attempts at
abstinence from tobacco. Similarly, feedback
interventions for alcohol dependence have pro-
duced generally positive results. For example,
two studies in which personalized biological
feedback, such as liver function results, peak
blood alcohol estimates, neuropsychological

data and other results from an assessment ses-
sion, was provided in an empathic therapeutic
style, resulted in significant reduction in drink-
ing behavior immediately and at 12-month fol-
low-up.7,8 Although there is a significant need
for additional research on feedback interven-
tions (e.g., determining which types of feed-
back are most influential in producing behavior
change), the evidence to date indicates that
across different health behaviors, personalized
feedback, particularly novel and sophisticated
biological/physiological feedback, has the po-
tential for increasing the effectiveness of our
interventions over standard, generic ways of
providing behavior change information.4

The manner in which feedback is delivered
may be critical to its effectiveness. Motiva-
tional Interviewing (MI), a brief treatment ap-
proach also designed to increase internal moti-
vation for change, is conducted using an
objective, non-judgmental, and empathic style
and has commonly been used in conjunction
with feedback interventions.8-10Significant ev-
idence supporting the efficacy of MI or brief
motivational enhancement interventions deliv-
eredasprimaryorpreparatory(prior tomore in-
tensive behavior therapy) treatments for alco-
hol and drug abusers has been indicated in two
meta-analytic studies.11,12

For cocaine abuse/dependence, two studies
have tested MI with personalized feedback as
an adjunct or preparatory treatment.13,14 Both
studies indicated significant positive effects,
but only for a subgroup of patients with lower
motivation for change. The feedback compo-
nent, particularly in the Rohsenow et al. study,
was fairly extensive and included results from
neuropsychological assessment, but neither
study included biological/psychophysiolog-
ical testing nor corresponding feedback com-
ponent.

One biological marker found in substance
abuse disorders is a reduction in amplitude of
theP300componentof theevent-relatedpoten-
tial (ERP).15,16 The ERP is derived from the
electroencephalogram (EEG) by averaging
fixed-length segments of EGG time-locked to
an event or interest (e.g., a task-relevant tone).
TheclassicP300isapositivevoltagedeflection
over the centroparietal scalp usually elicited by
rare, task-relevantstimuli,but seen instudiesof
many cognitive functions, including selective
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attention and working memory.17-19 The P300
has been associated with multiplecognitiveop-
erations and attributed to activity in multiple
neural areas.20 One way to conceptualize the
P300 is as originating in multiple brain areas
andindexinggeneral informationprocessingor
cognitive efficiency.

Theamplitudeof theP300isoftenreducedin
a variety of mental disorders, including sub-
stance abuse disorders.21 The great majority of
thesubstanceabuserelatedP300findingscome
from studies of alcoholism. The P300 is gener-
allyseenasstably reduced inpatientswithalco-
holism.22,23 P300 amplitude reduction has also
been demonstrated in groups at-risk for alco-
holism (e.g., sons of alcoholic fathers), and re-
duced P300 amplitude is sometimes viewed as
a phenotypic marker for alcoholism suscepti-
bility.24-26 While the reduction is generally
morepronouncedinmales, ithasbeenobserved
inbothsexes.27 Ithasbeensuggested that thevi-
sual P300 may be a more reliable index of alco-
holism risk than the auditory P300.16

The P300 has been studied less frequently in
groups abusing substances other than alcohol.
Studies that have examined P300 in substance
abuse other than alcohol have found a similar,
sustained P300 reduction. For example, abus-
ers of cocaine and/or heroin showed reduced
P300 amplitudes during detoxification,28 dur-
ing the first six months following detoxifica-
tion,15 and after at least six months of absti-
nence,29 although there is some suggestion that
the P300 may recover with continued absti-
nence.30

The purpose of this pilot study was to evalu-
ate the feasibility and preliminary efficacy of a
MI intervention, including an EEG-based
psychophysiological feedback (ERP) compo-
nent, for treatment-seeking cocaine abusers. It
wasourhypothesis thatMIwith informativebi-
ological feedback, based on an individual’s
own brain activity, has the potential to heighten
the impact of messages conveying harmful ef-
fects of cocaine use, and provide an impetus for
behavior change. Specific research questions
included:(1)Willcocainepatients findbiologi-
cally-based ERP feedback relevant and accept-
able? (2) Can ERP data be presented in a way
that cocaine patients can understand? (3) Will
the ERP feedback have an impact on motiva-

tional process variables and cocaine use
outcomes?

METHODS

Participants and Procedures

Thirty-one males seeking outpatient treat-
ment for cocaine use were recruited via com-
munity advertising for participation in a re-
search treatment program at the University of
Texas-Houston (UT). The UT Treatment Re-
search Clinic is a university medical center
based research facility and has been described
elsewhere by Elk et al.31 To be included in this
study, participants had to be English-speaking
adultsbetweentheagesof18and50,andable to
participate in four weeks of outpatient treat-
ment research.Themeanageof theparticipants
was 42.5 years (SD = 7.3), with an average of
12.5yearsofeducation.Approximately22%of
participants were married. All participants in
this program underwent intake evaluation of
medical and psychiatric status prior to inclu-
sion in the study. This included an electrocar-
diogram, a blood pressure reading, and a psy-
chiatric evaluation. Participants of any age and
race who were judged to be in generally good
physical and psychiatric health (except for pos-
sible acute drug-related problems), and who
met cocaine abuse or dependence criteria, de-
termined by the Diagnostic and Statistical
Manual of Mental Disorders [DSM-IV: 32],
were included. Their mean number of years of
cocaine use was 12.6 (SD = 5.9), and mean
numberofdays theyusedcocaine in the30days
prior to intake was 14.4 (SD = 8.8). The
majority used cocaine via smoking (93.5%).
Meannumberofalcoholusedayswas7.3(SD=
9.0).

Participants were randomized to either the
Motivational Interviewing with ERP Feedback
(MI; n = 17) or Cocaine Abusing Control (CC;
n = 14) condition following intake evaluation.
Both groups attended the UT Treatment Re-
search Clinic twice weekly for two weeks, dur-
ing which they met with a research assistant
who collected a urine sample, checked their vi-
tal signs (blood pressure, pulse, and weight),
and administered self-report forms. Posttreat-
ment assessment was conducted at 1-week
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post-study by clinic staff blind to study condi-
tion. Urine toxicology screening on all urine
samples occurred in an on-site analytical
neurochemistry laboratory. Quantitative urine
benzyolecgonine (BE) was conducted on urine
specimens obtained at each visit, including
baseline and posttreatment. Reimbursement
for patient time and effort expended in purely
research aspects of the study was provided: In-
take and end of study evaluations ($20 each),
and clinic visits ($5 each).

Since cocaine use may have an effect on the
ERP,additionalparticipantsfora third,non-pa-
tient control group (NP; N = 18) were recruited
for comparison on ERP data only. NP men (n =
15) and women (n = 3) had a mean age of 35
years and were determined to have no sub-
stance abuse history. NP group members par-
ticipatedonlyin theEEGrecordingprocedures,
i.e., had no part in the MI intervention (see EEG
Recording).

Measurement

Baseline data on demographics, current and
past cocaine use and diagnosis, and motivation
for change were obtained using self-report
forms administered by a research assistant. De-
mographic information was gathered using an
author-constructed questionnaire. Current and
past diagnostic information was obtained using
the fourth edition of the Diagnostic and Statis-
tical Manual of Mental Disorders [DSM-IV:
32] per the Structured Clinical Interview for
DSM-IV [SCID: 33]. SCID assessments were
conducted by master’s and doctoral level clini-
cians who were trained by experienced inter-
viewers using standardized training videotapes
from Biometrics Research, NY. As recom-
mended,aseriesofpractice interviewswasper-
formed to enhance interrater reliability before
beginning interviews with study participants.
Provisional SCID-based diagnoses were con-
firmed by the study psychologist or psychia-
trist.

The Addiction Severity Index [ASI: 34] was
administered during intake and posttreatment
assessments to assess substance abuse vari-
ables. The ASI also was used to provide feed-
back on severity of difficulties in several life
domains, i.e., medical, legal, employment,
psychosocial, psychiatric. In each area a com-

posite score ranging from 0 (no problem) to 1
(most severe problem) was computed.

Drug use was assessed objectively at each
clinic visit during treatment, as well as post-
treatment, via quantitative urine benzyolecgon-
ine. Urine toxicology screening on all samples
occurred in an on-site analytical neurochem-
istry laboratory.

Motivation to change was assessed using the
University of Rhode Island Change Assess-
ment Scale [URICA: 35], a 28-item self-report
scale modified for cocaine, which operation-
ally defines four theoretical stages of change:
precontemplation, contemplation, action, and
maintenance. Based on this measure, partici-
pants were separated into high vs. low motiva-
tion groups based on Contemplation (C) and
Action (A) subscale scores.13,14 Those with
scores higher on the C subscale relative to the A
subscale were classified as Lower Motivation
(LM), while those with relatively higher A than
C subscale scores were placed in the Higher
Motivation (HM) group. Equal C and A scores
werecodedasHM.Inaddition, theProcessesof
Change Questionnaire,36 a self-report instru-
ment measuring the 5 experiential and 5 behav-
ioral processes of change on a 5-point Likert
scale, was used to assess participants’ level of
cognitive, affective and behavioral strategies
engaged in to promote abstinence from co-
caine. The Decisional Balance Scale for co-
caine,37 a 12-item assessment, was included as
a measure of participants’ perceived pros and
cons of using cocaine, which are important in-
dicators of movement through the early stages
of change.38

Finally, to assess patient acceptability and
feasibility we administered an author-con-
structed End of Treatment Survey (ETS) to all
patients in the MI condition. The ETS is a
self-report measure of patient’s perceptions of
the treatment (e.g., Was it logical? Will it help?
Would they recommend it?), and was delivered
after the final MI session. Specific items per-
taining to the ERP feedback were completed by
both patients and their therapists, including
how interesting, confusing, and helpful they
found this component.

EEG Recording

All cocaine patients and NP controls partici-
pated in two2-hourEEGrecordingsessionsbe-
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ested participants could call at the end of study
for their results.

Non-Patient Controls (NP)

The non-patient controls received no inter-
ventionormeetingswithanRA,butsimplypar-
ticipated in two EEG acquisition sessions at
equivalent intervals, approximately two weeks
apart. NP participants were used only to com-
pare P300 effects, and thus not included in
outcome assessment.

Data Analysis

Univariate and chi-square procedures tested
MI versus CC group differences on baseline
sociodemographics and substance use history.
Acceptabilityandsubjectiveimpactof theEEG
feedback used in the MI condition were ana-
lyzed descriptively. Means and standard devia-
tions from the End of Treatment Survey are re-
ported.Repeatedmeasuresanalysisofvariance
(ANOVA) procedures were used to determine
the effect of treatment (MI or CC) and time
(pre- and post-treatment) on the Experiential
and Behavioral processes of change and the
pros and cons of cocaine use. Only subjects
with data at both timepoints (n = 27) were in-
cluded in these analyses. Group effects on the
mean percentage of cocaine-positive urine
screens and proportion of self-reported cocaine
use days during the 3-week treatment and
post-treatment period were evaluated using
(ANOVA) procedures. Chi-square analysis
was used to assess for group differences on
urine screen outcome at the post-treatment
timepoint. Repeated measures ANOVA proce-
dures with Group (MI, CC, NP) and Session
(Intake, Followup) as the factors were used to
detect differential changes in P300 amplitude,
measured over centroparietal electrodes be-
tween 320-420 ms post-stimulus, from pre- to
post-treatment. Sample size varies slightly
across analyses due to missing or non-useable
subsets of data.

RESULTS

Initial comparisons of sociodemographic
and substance history data revealed no signifi-

cant differences between the MI and CC
conditions. Age, education, gender, race, em-
ployment, marital status, cocaine diagnosis,
number of cocaine use days in the past 30, and
years of cocaine use were comparable between
the two cocaine-using groups.

Acceptability and Subjective Impact
of EEG Feedback

The intervention as a whole was well-re-
ceived by cocaine patients. Three general items
were asked regarding the MI intervention on an
11-point scale (0 = not at all; 10 = extremely).
Overall, patients rated the intervention as logi-
cal for their drug problem (M = 7.11; SD =
2.03); were confident that it could help them
with their cocaine problem (M = 6.89; SD =
2.03); and would recommend this type of treat-
ment to a friend with a cocaine or other drug
problem (M = 7.78; SD = 2.54). Although
55.6% of patients agreed that this treatment
maybeall theyneeded tohelpchange theirdrug
use, 89% reported that they planned to seek
further treatment.

Specificevaluations regarding theMI-based
individual therapy and the ERP procedures and
feedback were sought. When assessed relative
to one another, 71.4% said that the individual
therapy and 28.6% said that the ERP proce-
dures and information about their brain func-
tioning was more helpful. Evaluation items
specifically related to the ERP feedback com-
ponent by both patients and therapists were
very positive (Figure 2). Overall, clients
thought the ERP feedback was interesting and
reported that it helped them to think more seri-
ously about quitting cocaine and to seek further
treatment. Most rated the ERP information as
“not at all” confusing. Therapist ratings were
comparable, although slightly lower. All sub-
jects recommended that the ERP information
and “brain picture” be kept as a regular part of
cocaine treatment.

Motivational Process Measures

A significant treatment � time effect was
found for mean level of behavioral processes,
F(1,25)=4.00,p� .05,butnotfor theexperien-
tial processes of change, F(1, 25) = .39, p � .39.
Subjects who received the MI intervention sig-
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nificantly increased their use of behavioralpro-
cesses from pre- to post-treatment [M = 2.76
(.4) to M = 3.12 (.6)] relative to those assigned
to the CC group [M = 2.99 (.8) to M = 3.03 (.8)].
Although the MI interventiongroup slightly in-
creased their reportofcons forcocaineuse [M=
2.09 (.9) to M = 2.29 (.9)] and the CC group de-
creasedtheir reportedcons[M=2.24(.9) toM=
1.87 (.9)], a statistically significant effect was
not found, F (1, 25) = 2.5, p < .12. No differen-
tial change by group was found for the pros of
cocaineuse, nor for the URICA measureof mo-
tivation.

Cocaine Use Outcomes

Analysis of urine drug screens across treat-
ment and post-treatment periods revealed sig-
nificant group differences favoring the MI
group. The MI group submitted a mean of
62.6% cocaine-positive urine samples across
the five treatment and post-treatment time-
points, while the CC group averaged 84.9%, F
(1, 29) = 4.7, p < .05. Self-report data of cocaine

use failed to differentiate the 2 conditions. At
the post-treatment timepoint alone, 56.3% of
the MI group and 84.6% of the CC condition
submitted a urine sample that was positive for
cocaine, although this difference failed to meet
statistical significance. A treatment by motiva-
tion level interaction, reported in two larger
studies,13,14 was not detected; however, base-
line level of motivation based on the URICA
was a strong predictor of reported cocaine use,
F (1, 30) = 12.1, p � .002. Patients in the higher
motivation group (n = 10) reported using co-
caine on 16.5% of days, while those with lower
motivation (n = 21) reportedly used cocaine on
41.1% of days.

P300 Outcomes

Thirty cocaine users and 16 non-patients
provided useable data at intake. In these data
there was a main effect for Group indicating
that the non-patients had a significantly larger
P300 than the cocaine users, t(44) = 4.31, p <
.001 (Figure 3). In the participants who sup-
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FIGURE 2. Summary ratings of the acceptability, comprehensibility, and impact of the ERP feedback as
reported by the MI-treated cocaine patients and their therapists.



plied useable P300 data at both intake and
post-treatment (MI = 12; CC = 13; NP = 16),
there was a Group � Session interaction, F (2,
38) = 8.97, p < .02, indicating a smaller P300 at
post-treatment in theCCandNPgroups,butnot
in theMIgroup(Figures4and5).Thus,non-pa-
tients and cocaine control participants, but not
motivational interviewing participants, dem-
onstrated a reduction in P300 amplitude from
pre- to post-treatment consistent with reduc-
tions that have been seen both from early to late
trials within a session,39 and initial to later re-
cordingsessionsseparatedbydaysorweeks.40

DISCUSSION

This study developed and tested the accept-
ability, subjective impact, and preliminaryeffi-
cacy of a brief motivational interviewing and
psychophysiological (ERP)feedbackinterven-
tion for the treatmentof cocaineabuse. Overall,
treatment-seeking cocaine patients found the
intervention to be engaging, thought-provok-
ing, and useful with their goal of cocaine absti-
nence, as assessed by self-report. Although the

individual therapy was valued more highly, co-
caine patients reported that the graphical ERP
feedback was interesting and important, in-
creased their thinking about quitting cocaine,
and further helped in their attempts to quit.
Therapists concurred with patient reports.
Psychophysiological measures are complex
and required significant simplification for
feedback purposes. Nonetheless, this first at-
tempt at simplification (colored graphical rep-
resentation) appeared successful in that both
therapists and clients indicated via rating scale
and anecdotally that the ERP feedback was un-
derstandable and not confusing. Thus, the MI
intervention incorporatingpsychophysiological
feedback appears acceptable and feasible with
treatment-seeking cocaine abusers.

In addition, cocaine patients who received
the MI intervention appeared to use cocaine
less frequently during and immediately post-
treatment than the cocaine control group, ac-
cording to biological samples. MI participants
also significantly increased their use of behav-
ioral change processes and slightly increased
their endorsementof the negativeaspects of co-
caineusewhile thecocainecontrolgroupmem-
bers decreased their endorsement of cocaine’s
negative aspects. Notably, brief MI interven-
tions in other populations have resulted in simi-
lar findings.14,41 For example, at post-treatment,
pregnant smokers who received MI reported
slightly higher importance of the cons of
smoking, but the level of cons for women in the
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control group decreased significantly. This
suggests in theabsenceof active treatment,mo-
tivation for abstinence may decrease across
time as less importance is placed on the nega-
tive aspects of substance use.41 Low endorse-
mentof cons has been associatedwith no or low
intention for behavior change (i.e., precontem-
plation stage42).

The psychophysiological data, in addition to
providing novel feedback, revealed interesting
differences among the groups. On average, co-
caine abusers (MI plus CC) had smaller P300
amplitudes than the non-drug-using controls
(NP), supporting its utility as a feedback instru-
ment.Additionally,groupdifferencesemerged
in P300 change from pre- to post-treatment.
When attending to visual stimuli, both the
non-patientandcocainecontrolgroupsshowed
smallerP300sat retest indicatinghabituationor
lowered engagement in the attention task on the
second exposure. This is usual and has been
documented in both early to late trials within a
session,39 and initial to later recording sessions
separated by days or weeks.40 Cocaine patients
who received the MI intervention, however, re-
sponded differently, not showing the usual re-
test P300 reduction. Brief MI therapy with
feedback about potential neural processing ab-
normalities may have led cocaine patients to
pay more attention and be more engaged in the
attention task during their second exposure.
This findingsuggestshigher importanceplaced
on ERP task performance by the MI partici-
pants, and may represent an indirectmeasure of
motivation to change. Of course, it is not clear

how increased task engagement or increased
motivation to enhance performance on a labo-
ratory task relates to cocaine use, if at all. How-
ever, theMI with ERP feedbackdid havean im-
pact on P300 amplitude at re-test, indicating
that cocaine users who received this brief inter-
vention were motivated to do something differ-
ently. Future studies need to replicate and ex-
plore this finding to understand its potential
relationship to drug use and/or to determine
how these feedback procedures might be used
to affect behavior change.

Taken together, results indicate that the in-
tervention concept is feasible, acceptable and
has potential for impact on cocaine abuse. The
concept can be extended and improved upon in
several ways. The ERP feedback can be viewed
as a “prototype” for physiologic feedback, al-
though there are a number of advantages to
using this particular instrument. Namely, ERP
assessment: (1) is considerably more cost-ef-
fective than PET, CT, or MRI scans; (2) is less
invasive than some alternative imaging meth-
ods (e.g., PET and CT require radiation expo-
sure); and (3) provides immediate and graphi-
cal output. However, other brain imaging
instruments and techniques may offer equally
orperhapsmorepowerfulpossibilitiesfor feed-
back interventions. Substantial interest and in-
creased prevalence of imaging studies in recent
years will expand our knowledge of acute and
chronic drug effects on neurobiological sys-
tems, which will offer more precise and mean-
ingful data for feedback. In particular, identify-
ing measures of brain functioning that are
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sensitive to changes in use or related to absti-
nence patterns would potentially allow for more
influential “change feedback,”4 particularly if
positive changes related to abstinence could be
demonstrated.

Although brief interventions have been
found to impactalcoholandsmokingcessation,
their efficacy and appropriate use in cocaine
use disorders is unclear. Low intensity inter-
ventions may be insufficient for fairly severe
cocaine dependent individuals such as those in
thecurrentsample. It couldbe that theappropri-
ate role of MI and feedback for cocaine abuse is
that of a preparatory treatment for patients of
higherseverity, to increasemotivationfor treat-
ment participation. Findings supporting this
rolehavebeendocumentedin thefewstudiesof
MI with cocaine abusers,13,14 as well as studies
of other substances.43 However, of note is a re-
cent report by Bernstein et al.,44 documenting
positive effects of a brief, one-session MI inter-
vention for cocaine users screened at a routine
medical visit. It is likely, though, that interven-
tions for chronic and severe cocaine abuse will
need to be comprehensive in nature with multi-
ple components. Results from the current study
and others suggest that MI should be considered
a promising component.

Results from this pilot study must be inter-
pretedwithcautionas itprimarypurpose was to
assess feasibility, acceptability and prelimi-
nary promise of effect. Weaknesses include:
(1) small sample size; (2) short follow-up pe-
riod; (3) lack of evaluation of the MI without
physiological feedback and physiological feed-
back without MI to independently assess those
components; and (4) lack of complete balance
between the non-patient and cocaine-using
groups (e.g., the cocaine users were all male
while the non-patients included three females.
With regard to ERP procedures, an audio-vi-
sual selectiveattentiondesign was used to elicit
a P300, which is an unnecessarily complex de-
sign. A simple visual selection or oddball de-
sign would reliably elicit a P300. Additionally,
the data acquired here used a 128-channel neu-
roscience research ERP system with more elec-
trodes (and thus higher cost) than a much less
expensive 20-30 channel system needed to cre-
ate P300 topographic maps. Further study with
a larger number of participants, including
women, and fully separated control conditions

is needed before firm conclusions can be made
regarding the efficacy of MI and ERP feedback
for cocaine abusers. Overall, however, the in-
tervention concept is interesting, feasible, and
acceptable tococaineabusingpatients,andpre-
liminary data support further research of MI
with personalized biological feedback in co-
caine-using populations.
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Inhalant Use and Risky Behavior Correlates
in a Sample of Rural Middle School Students

Jessica Legge Muilenburg, PhD
William D. Johnson, PhD

ABSTRACT. This study found 20.4% of children attending a middle school located in rural Mis-
sissippi had used inhalants to “get high,” a figure that is much larger than the national average.
Many (3.4%) students reported they had used inhalants on 10 or more occasions. Inhalant use was
most associated with being younger, ever smoking, riding with a driver who had been drinking,
and being involved in a fight. Nearly twice as many younger students reported usage in our sample
compared to other studies. Longitudinal studies need to be conducted to investigate whether use of
inhalants is a precursor to other risky behaviors, and subsequent progression to alcohol abuse or il-
licit drug use. doi:10.1300/J465v27n04_03 [Article copies available for a fee from The Haworth Document
Delivery Service: 1-800-HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://
www.HaworthPress.com> © 2006 by The Haworth Press, Inc. All rights reserved.]
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INTRODUCTION

Inhalantabusecanleadtoanumberofconse-
quences ranging from short term confusion, to
cognitive abnormalities, and even death.1 Re-
ports show that 12.1 percent of high school stu-
dents had ever sniffed glue, breathed the con-
tentsofaerosolspraycans,or inhaledanypaints
or sprays to get high.2 Inhalant use among mid-
dle school adolescents is slightly higher, with
reported usage ranging from 11.7 percent for
6th graders to 16.9 percent for 8th graders.3 Of
special interest is the apparent sudden rise in in-
halant use, and other risky behaviors that might
be a warning sign for the dangerous activity.

The purpose of this study was to determine
the prevalence of a history of using inhalants

andinvestigateother riskfactors thatmaybeas-
sociated with inhalant use in a sample of rural
adolescents.Theschoolwestudied is located in
an area comparable to the entire population of
the Mississippi Delta region–high poverty rate,
low high school graduation rate, and a general
lack of resources. It is in a county where 42.9
percent of the children live in poverty, the high
school graduation rate is only 65.0 percent, and
the unemployment rate is 8.0 percent.4

METHODS

Sampling Method

Questionnaires were administered to 290
students in the 7th and 8th grades at a Missis-
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sippi Delta area middle school during a school-
wide designated classroom period in January,
2005. Participation was completely voluntary
and no identifying information was gathered.
All 290 students completed and returned their
questionnaires. Most of the respondents were
13 or 14 years of age, but their ages ranged from
12 to 16 years.

Administrative Procedures

The school principal granted permission to
conduct the study and the Institutional Review
Board of the University of Mississippi Medical
Center approved the project. Letters were sent
to the homes informing parents of the study. No
parents requested their child not participate in
the study; however, if a student did not wish to
participate, he/she simply did not fill out the
questionnaire. There was no refusal to partici-
pate in thestudy.Thestudentscompletedapen-
cil-and-paper self-administered questionnaire
during a designated class period. The question-
naire took approximately 30 minutes to com-
plete. Students dropped their completed ques-
tionnaires into large boxes at designated areas,
thus ensuring anonymity.

Instrument/Measures

The questionnaire was based on the instru-
ment used in the Centers for Disease Control
and Prevention Middle School Youth Risk Be-
haviorSurvey (5).For thepurposeof this study,
we investigated inhalant use and its relation-
ship to use of cigarettes, alcohol, and mari-
juana, as well as to a history of the student’s
having ever been suspended, been in a physical
fight during the past year, driven after drinking
alcohol, or ridden with a drinking driver. Inhal-
ant use was determined from the survey item:
“During your life, how many times have you
sniffed glue, breathed the contents of aerosol
spraycans,or inhaledanypaintsor sprays toget
high?” The question had the following choices
for reponse: 0 times; 1 or 2 times; 3 to 9 times;
10 to 19 times; 20 to 39 times; 40 or more times.
For the purpose of this study, those who re-
sponded they had ever sniffed glue, breathed
the contents of aerosol spray cans, or inhaled
anypaintsor sprays togethighwereconsidered
“ever huffers.”

Analysis Plan

We used SPSS version 12.0 for Windows to
create contingency tables to identify associa-
tions between variables of interest and huffing
behaviors. The significance of the associations
between huffing practices and the independent
variables was examined using the chi-square
test, with a p-value � 0.05 considered statisti-
cally significant. Unadjusted odds ratios and
their 95% confidence limits were then used to
estimate the level of the association between
using inhalants and the variables of interest.
Significant variables, as well as all demo-
graphicvariables,were then incorporated intoa
backward stepwise logistic regression to deter-
mine the variables that were most associated
with inhalant use when each variable was ad-
justed for all other variables in the model.

RESULTS

Females and males were almost evenly rep-
resented in the sample. The majority of the re-
searchparticipantsdescribedthemselvesasAf-
rican-American(56.6%).Over two-thirdswere
either 13 or 14 years of age (74.4%), followed
by 12 (11.8%) and 15 (10.7%), with only 3.1
percentreportingtheywere16yearsorage.Ap-
proximately one-fifth (20.4%) reported they
had ever sniffed glue, breathed the contents of
aerosol spray cans, or inhaled any paints or
sprays to get high. Of those who had used inhal-
ants, 55.9% reported using on 1 or 2 occasions
(11.4% of total sample), 27.1% reported using
on 3 to 9 occasions (5.5% of total sample), with
the smallest percentage (17.0%) of students us-
ing on 10 or more occasions (3.4% of the total
sample).

Table 1 shows those variables associated
with ever using inhalants. Although one-fifth
of 12 year-olds and 25.9 percent of 13-year-
olds reported ever using inhalants, the rate
steadily falls in ages 14-16. These age differ-
ences, however, were not statistically signifi-
cant. The differences in inhalant use between
genders and between races were small and not
statistically significant. On the other hand, stu-
dents who had ever tried smoking (OR = 3.0
[CI = 1.5, 8.6], p = 0.001), had ever consumed
alcohol (OR = 2.5 [1.3, 4.8], p = 0.006), had

22 SUBSTANCE ABUSE



ever tried marijuana (OR = 2.8 [CI = 1.5, 5.3],
p=0.001),hadeverbeensuspendedorexpelled
(OR =1.9 [CI=1.1,3.4], p=0.029), hadbeen in
a fight in thepast12months (OR=3.2 [CI=1.7,
6.9], p < 0.001), had driven after consuming al-
cohol (OR = 2.5 [CI = 1.2, 4.9], p = 0.007) and
had ridden with a driver who had been drinking
(OR = 3.5 [CI = 1.9, 6.5], p < 0.001) were more
likely to had ever used inhalants.All of thevari-
ables that were significant (p � 0.05) were in-
cluded in the final regression model. Gender,
race, and age, which were not significant, were
alsoincludedinthemodelascontrolvariables.

Table 2 represents the reduced model results
from the logistic regression that shows the vari-
ablesmostpredictiveofeverusing inhalantsfor
adolescents in our study. The factors that best
predicted an adolescent ever using inhalants
were: being younger (OR = 0.56 [CI = 0.39,
0.81], p = 0.002), ever smoking (OR = 2.6 [CI =
1.3, 5.5], p < 0.01), riding with a driver who had
been drinking in the past 30 days (OR = 2.9
[CI=1.5,5.7],p=0.003), andbeing involved in
a fight in thepast12months (OR=2.7 [CI=1.4,
5.3], p = .003).

DISCUSSION

We found the prevalence of a history of in-
halant use among adolescents in our sample to
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TABLE 1. Prevalence and odds ratios of middle
school students who responded they had ever
sniffed glue, breathed the contents of aerosol spray
cans, or inhaled any paints or sprays to get high.

Used inhalants at least once in life

Variables %
Odds
Ratio (95% CI) p-Valuea

Gender

Male 20.4 1.0 0.57, 1.8 0.99

Female 20.4

Race

African American 19.6 0.95 0.53, 1.7 0.86

White 20.5

Age

12 20.6

13 25.9

14 18.9 0.30

15 9.7

16 11.1

Has ever tried smoking

Yes 27.3 3.0 1.5, 5.6 0.001

No 11.3

Has had more than a few
sips of alcohol

Yes 25.7 2.5 1.3, 4.8 0.006

No 12.3

Has tried marijuana

Yes 34.9 2.8 1.5, 5.3 0.001

No 16.0

Have you ever been
suspended or expelled
from school

Yes 26.2 1.9 1.1, 3.4 0.029

No 15.7

Have you been in a
physical fight in the
past 12 months

Yes 29.4 3.2 1.7, 5.9 < 0.001

No 11.6

Has driven after drinking
alcohol in the past 30
days . . .

At least once 34.7 2.5 1.3, 4.9 0.007

Not at all 17.5

Has ridden with a driver
who had been drinking
in the past 30 days . . .

At least once 31.3 3.5 1.9, 6.5 < 0.001

Not at all 11.5

a Based on chi-square tests

TABLE 2. Reduced model of logistic regression for
adolescents who responded they had ever sniffed
glue, breathed the contents of aerosol spray cans,
or inhaled any paints or sprays to get high.

Variables Odds Ratio 95% CI p-Value

Age 0.56 0.39, 0.81 0.002

Has ever tried smoking

Yes 2.6 1.3, 5.5 0.01

No 1.00

Has ridden with a driver
who had been drinking
in the past 30 days . . .

At least once 2.9 1.5, 5.7 0.002

Not at all 1.00

Has been in a fight in the
past 12 months

Yes 2.7 1.4, 5.3 0.003

No 1.00



bemuchhigher thanpreviously reportedpreva-
lence at the national level.2,3,6 The high usage
among 12-14 year-olds is especially alarming.
The decrease of inhalant use as age increases
among the respondents suggests a potential rise
in experimental huffing among younger ado-
lescents. However, caution must be exercised
in making this inference because students who
participate in risky behaviors may be prema-
turely dropping out of school, leading to
underreporting in older adolescents.7 Other
studies have found that inhalant abuse was as-
sociated with early first use, use of multiple in-
halants, and frequent use, as well as problems
with other drugs and problem behaviors.8

A potential limitation of our study is that the
sample is from a single school in a southern
community and care must be exercised in ex-
trapolating conclusions to other populations.
Further, the results are based on self-report in-
formation, and some students may provide
false and misleading information. For instance,
we cannot discern the differences in those stu-
dents who had admittedly used inhalants, and
those who may have falsely replied they had
not. However, even though the reliability and
the validity has not been formally conducted on
the MSYRBS,3 the Youth Risk Behavior Sur-
vey instrument has been shown to have good
test-retest reliability among high school stu-
dents.9 Because of the nature of cross-sectional
studies, the true impact of antecedent inhalant
use on risky behaviors cannot truly be ascer-
tained. There is also a limitation in dichotom-
izing the responses of the inhalant variable. We
recognize that those who have experimented a
greater number of times with inhalants could
also have a higher rate of risky behaviors.

This study calls attention to the early experi-
mentation with inhalants, and underscores the
importanceof recognitionofgroupswhohavea
higher propensity using. Because of the associ-
ations between other risky behaviors and inhal-
ant use, studies on the development of inhalant
use in adolescents and how this use impacts fu-
turebehaviorsneedtobeconducted.Thepoten-
tial impact of living in an impoverished rural
area may have on huffing initiation is of special
interest because inhalants are inexpensive and
readily accessible. Studies have shown that so-
cial-economic level may play a part in inhalant
use and abuse, perhaps because of the low cost

and easy access to inhalants.Other studies have
found that thosewho live inareaswith lower in-
come levels may have a higher use of inhal-
ants.10 Education and prevention efforts must
increase, or the number of adolescents partici-
pating in this dangerous practice may continue
to rise.Notonlyshouldpreventionprogramsbe
geared toward younger students,8 but also to-
ward parents.11 Moreover, specific training
should be provided for physicians who may be
able to identify inhalant abuse in adolescent
populations.12 A more comprehensive approach
to prevention of inhalants, including parental
monitoring, early education in schools, and
physician training is imperative to the deter-
renceof thiseasilyavailable, inexpensivedrug.
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Inhalant Use in Florida Youth

Lorena M. Siqueira, MD
Lee A. Crandall, PhD

ABSTRACT. Purpose: To determine (1) the prevalence of use, (2) risk and protective factors for
use of inhalants in Florida youth.

Methods: The Florida Youth Substance Abuse Survey 2004 is a comprehensive assessment of
youth substance abuse attitudes and practices obtained by sampling youth from sixty-five counties.

Results: The sample consisted of 60,345 students from 6th to 12th grade; ages 10 to 19 + years
(mean 14.5 years ±4), 53% were female with 59% White, 19% African-American, 16% Hispanic,
5% Native American, 2% Asian and 7% other. Lifetime use was highest among 14 year olds
(16.5%), and current use among 13 year olds (16.7%). Females had significantly (p < .000) higher
rates than males for lifetime (14.2% vs. 12.7%) and current use (5.1% vs. 4.1%). Native Americans
had the highest rates of lifetime use (17%) followed by Whites (15%), mixed/other (15%), Hispan-
ics (14%), Asians (13%), and Blacks (9%). The younger the age of first use of alcohol, cigarettes
and marijuana, the higher the lifetime and current prevalence of use of inhalants. Inhalant users
were more likely to be depressed, acknowledge deviant behavior and skipping school, have lower
grades, have siblings and friends who used illegal substances and parents with a history of antiso-
cial behavior (p < .000).

Conclusion: Inhalant use may be a marker for adolescents with a high-risk profile for subsequent il-
legal drug use. Prevention efforts should be directed to these students at an early age. doi:10.1300/
J465v27n04_04 [Article copies available for a fee from The Haworth Document Delivery Service: 1-800-
HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://www.HaworthPress.com>
© 2006 by The Haworth Press, Inc. All rights reserved.]

KEYWORDS. Adolescents, inhalant use, risk and protective factors

Inhalants are a class of drugs defined by their
mode of administration (inhalation) and by the
form of the substance being administered
(fumes), rather than by their chemical or psy-
choactive properties.1 They include a range of
substances as diverse as glues, aerosols, bu-
tane, paint thinner, and nail polish remover.
School-based surveys indicate that the use of
inhalants has consistently been highest among
8th graders.2,3 This is most likely related to the

fact that these products are inexpensive, legal,
andeasytoobtain,makingthemmoreattractive
to younger adolescents who have less access to
illicit drugs. While the proportion of high
school students using any illicit drug continues
todecline, theuseof inhalants in thisgroupcon-
tinues to rise, according to one of the latest na-
tional surveys.2 This rebound in use over the
last few years isbelieved tobe related to ‘gener-
ational forgetting’ as the proportion of young
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people who believe it is dangerous to use inhal-
ants has declined.3

While inhalant use may go unnoticed, even a
single session of repeated inhalations can lead
to death from cardiac arrest or asphyxiation.1
Chronic inhalant abuse can lead to cardiac, re-
nal, hepatic, and neurological complications.
Users may suffer serious injuries (e.g., falls,
burns, frostbite)while intoxicated. Inhalantuse
may also be a marker for later use of other illicit
drugs.4 A review of the effects of inhalants is
beyond the scope of this manuscript and the
reader is referred to excellent information
available on the National Institute of Drug
Abusewebsiteandother literaturereviews.1,5,6

Twelve percent of high school students sur-
veyed nationwide had used an inhalant during
their lifetime.2 Approximately 3.9% of high
school students reported inhalantusewithin the
30 days preceding the survey (i.e., current in-
halant use). Overall, the prevalence of current
inhalant use was higher among 9th grade
(5.4%) than 10th grade (3.5%), 11th grade
(3.1%), and 12th grade (2.7%) students. While
the prevalence of use may be higher at younger
ages, use is not limited to early adolescence and
unfortunately this is not a transitory behavior.7
Male students (12.6%) were more likely than
female students (11.4%) to report lifetime in-
halant use. In addition to age and gender, a dif-
ference in lifetime use by race or ethnic group
has been noted in previous studies. The highest
rates of use have been in Native American
youth and the lowest rates in Asians, with His-
panics having higher rates of use than non-His-
panic white and African Americans.3,7-9 These
ethnic disparities have been partially attributed
to socioeconomic status with lower income ad-
olescents being more likely to use inhalants.10

These surveys have also noted the increase in
use by females and the decline in use by Native
Americans over the decade of the 1990s.9

A few studies have evaluated risk factors for
use. School failure has been found to be a major
risk factor for inhalant use.8,11 The drop out rate
among those not doing well academically may
account for the lower prevalence of use of in-
halants among older adolescents noted in
school-based studies.11 One study, evaluating
the role of peers noted that peer drug use was a
predictor of alcohol and marijuana use but not

of inhalant use.8 However, another study found
that peer items were a significant predictor of
involvement with inhalants but was stronger
for current than lifetime use and stronger in the
non-Hispanic white adolescents than among
other minority groups.9 In the family domain, it
has been noted that inhalant abusers are also
more likely to grow up in families with parental
alcoholism and drug abuse and to have a higher
rate of delinquent behavior and psychopath-
ology.8,11,12 A recent study, using data from the
2000 and 2001 National Household Survey on
Drug Abuse, found that lifetime inhalant use
among 12 to 17 year olds was higher among
those who admitted to delinquent behavior, a
history of mental health treatment and other
drug and alcohol use.13

The purpose of this study was to determine
the prevalence and risk factors for use of inhal-
ants in Florida youth. This study uses data from
the 2004 Florida Youth Substance Abuse Sur-
vey (FYSAS).14 The Communities that Care
Youth Survey (CTCYS) serves as the basis for
the Florida Youth Substance Abuse Survey.15,16

The Social Development Strategy is the theo-
retical framework on which the CTCYS is
based and it informs and organizes the risk and
protective factor framework of adolescent
problem behavior that families, schools and
communities can use to help children develop
healthy behaviors.17 Research indicates that
adolescents’ exposure to a greater number of
risk factors is associated with more drug use
and delinquency.18

Florida is one of the few states in the country
that collects such databiannually from the sixty
sevencounties in thestate.The2000USCensus
indicates that Florida is more ethnicallydiverse
than the rest of the nation, with a large percent-
age of its population composed of minorities.
Thus, there is a wealth of data available from
which to examinesubstance use and delinquent
behaviors and trend differences between the
sexes.

METHODS

Details on the population sample and data
collection methods for the FYSAS have been
published previously.14 The survey effort is
sponsored by the Florida Department of Chil-
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dren and Families (DCF), and directed by a
multi-agencyworkgroupconsistingofmembers
from four Florida State agencies–(1) the De-
partmentsof Children and Families, (2) Health,
(3) Education, and (4) Juvenile Justice-under
the leadershipof theGovernor’s Officeof Drug
Control. The 2004 survey was the fifth wave of
data collected and was based on a stratified,
two-stage cluster sample of students attending
public middle and high schools in Florida. The
sampling plan targeted 56,344 middle school
students (6th-8thgraders)and58,310highschool
students (9th-12th graders) from all 67 of the
state’s counties. After invalid responses were
removed, the final sample of 60,345 students
included 55.7% of the targeted middle school
sample and 48.9% of the targeted high school
sample. The sample was weighted in order to
generatedruguseprevalenceestimatesandrisk
and protective factor scale scores that accu-
rately reflected the state as a whole.

Variables

Our dependent variable, inhalant use, was
assessed by asking the following question: On
how many occasions (if any) have you sniffed
glue, breathed the contents of an aerosol spray
can, or inhaled other gases or sprays, in order to
get high . . . in your lifetime? . . . during the past
30 days? The responses were assessed on an or-
dinal scale as follows: none, 1-2 occasions, 3-5,
6-9,10-19,20-39and40ormoreoccasions.We
dichotomized the scale to non-use = ‘0’ and
use = ‘1’ for any use, in some analyses.

Independent variables: The risk and protec-
tive factors evaluated in the FYSAS survey
were in four domains: (1) community, (2) fam-
ily, (3) peer/individual and (4) school domains.
The variables in these domains are listed in Ap-
pendix A. Examples of questions for the con-
structs ineachdomainare listedinAppendixA.

Analyses: SPSS 10.1 for windows was used
to conduct all statistical procedures (19). We
initially conducted frequency analyses on the
demographic variables. We used chi-square
analyses to evaluate differences in demograph-
ics between inhalant and non-inhalant users.
Using lifetime inhalant use as a dichotomous
outcome variable, we used logistic regression
analyses to construct the most parsimonious
model from the various risk and protective fac-

tors. The independentvariables were added in a
stepwise forward fashion. Statistical signifi-
cance was calculated at the 0.05% alpha level.
The first regression was run with the risk and
protective factors in all domains, with age, gen-
der, ethnicity and SES as covariates. We then
repeated the procedure for each gender.

RESULTS

The demographic data for the entire sample
is shown in Table 1. Use of inhalants at some
point in their liveswasacknowledgedby13.5%
(n = 7,638) of these students. Lifetime use was
highest among 14 year olds (16.5%) with the
prevalence dropping to 10% by age 18 years.
Among current users, use was highest among
13 year olds (6.7%), with 1.8% of 18 year olds
reporting current use. When evaluating the
prevalence of use by grade, as in previous stud-
ies, we noted that the highest prevalence of life-
time use was among 8th graders (17.2%), while
current use was highest among 7th graders
(6.9%). Both lifetime and current use were
higher among females than males (14.2% vs.
12.7% and 5.1% vs. 4.1% respectively, p <
.000). The highest rate of both lifetime (17.4%)
and current use (6.3%) was among Native
American youth, followed by white, mixed/
other, Hispanic, Asian and African-American
youth (Table 2). There were no significant dif-
ferences among the Hispanic subgroups in life-
time or current inhalant use. However we did
find a difference in lifetime but not current use
bylanguagespokenathome.Amongthosewho
spoke English, 86.3% were non-users while
88.4% of those who spoke Spanish were
non-users (χ2 = 30.462, p = .002). There was no
difference in use by place of residence (urban,
town or rural) but there was a difference in both
lifetime and current use by SES as measured by
father’s level of education. Those with lower
SES were more likely to be users (χ2 = 459.65,
p < .000).

School: Use of inhalants was significantly
associated with performance at school. Those
whose grades were mostly Fs were more likely
to use inhalants than those whose grades were
mostly As (22.4% vs. 1.8%, χ2 = 447.749 p <
.000) and use them more frequently (2.9% used
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it on 40 or more occasions versus 0.6% of those
with mostly As). Similar findings were noted
for current use. The prevalence and frequency
of lifetime and current use also increased with
the number of school days missed. Among
those who had no missed days, the lifetime use
of inhalantswas 11.3% while among those who
had skipped 11 or more days, the lifetime use
rose to 22.5% (χ2 = 803.3, p < .000).

Peers: The prevalence and frequency of in-
halant use increased as the number of best
friends who used alcohol, cigarettes, marijuana
and hard drugs increased.

Family: Inhalant users were more likely to
have family members with alcohol problems
(49.9% versus 31.2%, χ2 = 943.8, p < .000).

Mental Health: Current and lifetime users of
inhalants were significantly more likely to ac-
knowledge symptoms of depression and ac-
knowledgedeviantbehavior(Tables3and4).

The first regression model (Table 5) indi-
cates that in the family domain, poor family su-
pervision and increased family conflict are risk
factors. An individual with a sensation seeking
and rebellious personality, who perceives that
his peers will reward him for engaging in delin-
quent behavior and has a favorable attitude to-
wards alcohol and other drugs, is more likely to
be an inhalant user, i.e., the predicted odds of
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TABLE 3. Inhalant Use and Depression (p < .001)

Lifetime Use Current Use

YES NO YES NO

Life not worth it 28.3% 10.1% 9.8% 2.9%

I think I am no
good

21.6% 9.8% 8.6% 3.0%

I am a failure 24.5% 11.5% 10.4% 3.7%

Depressed most
days

19.1% 9.3% 7.3% 2.6%

TABLE 1. Demographic Data on the Entire 2004
FYSAS Student Sample (N = 60,345)

N Valid %

Gender

Male 27,126 45.0

Female 31,076 51.5

Race/Ethnicity

White, non-Hispanic 25,443 42.2

African-American 11,358 18.8

Hispanic/Latino 12,820 21.2

American Indian 889 2.0

Asian 1,212 1.5

Native Hawaiian/Pacific
Islander

260 0.4

Other/multiple 7,861 13.0

Age

10 65 0.1

11 2,690 3.9

12 9,094 12.9

13 10,350 15.2

14 10,425 15.9

15 9,897 17.2

16 7,937 14.4

17 6,099 12.4

18 3,243 7.0

19 or older 340 0.7

Grade

6th 8,939 14.8

7th 9,082 15.0

8th 8,885 14.7

9th 11,137 18.5

10th 8,391 13.9

11th 7,197 11.9

12th 6,283 10.4

Note: The totals do not add up to 60,345 as there are missing values
in some categories (e.g., not all survey questions were answered). In
addition, rounding can produce totals that do not equal 100%.

TABLE 2. Inhalant Use by Race (p < .001)

Racial Category Lifetime Use Current Use

Native Am* 17.4% 6.3%

White* 15.4% 5.4%

Other/mixed 14.5% 4.5%

Hispanic 13.5% 5.0%

Asian 12.5% 4.0%

African-Am* 8.7% 3.4%

TABLE 4. Inhalant Use and Risky Behavior (p <
.001)

‘Doing crazy things’ Lifetime use Current Use

never 6.5% 1.5%

not in the past year 16.3% 3.3%

once a month 27.3% 6.9%

� 1x week 31.8 % 12.9%



use are significantly greater than 1.0. None of
the school or community variables (see Appen-
dix B) was significant in the final model. There
was only one protective factor that was signifi-
cant. Those with higher levels of social skills
were less likely to use inhalants. We also noted,
that one risk factor ‘having friends with delin-
quent behavior,’ served as a protective factor.

When the regression was repeated by gender
we noted similarities and some differences be-
tween the genders (Tables 6 and 7). Males had

one protective and two risk factors that were
significantlydifferent.Communityrewards for
pro-social involvement served as a protective
factor for males and poor family discipline and
afamilyhistoryofantisocialbehaviorwere risk
factors for males. Among females, one protec-
tive factor and four risk factors were signifi-
cantly different. The protective factor that was
significantly different was religiosity. The four
risk factors were an increase in perceived avail-
abilityofdrugsandfirearmsandpersonal transi-
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TABLE 5. Risk and Protective Factors for Inhalant Use

Sig. Predicted
Odds

95.0% C.I. for Odds

Lower Upper

Poor family supervision .001 1.186 1.073 1.310

Family conflict .000 1.309 1.222 1.403

Early initiation (of drug use and antisocial behavior) .000 1.170 1.116 1.226

Sensation seeking .000 1.332 1.271 1.395

Rebelliousness .000 1.492 1.357 1.641

Friend’s delinquent behavior .015 .884 .801 .976

Peer rewards for antisocial behavior .000 1.193 1.130 1.260

Favorable attitudes toward ATOD use .000 1.298 1.171 1.439

Social skills .005 .866 .783 .956

Age .000 .678 .652 .704

Gender .000 .642 .570 .723

TABLE 6. Risk and Protective Factors for Inhalant Use Among Females

Sig. Predicted
Odds

95.0% C.I. for Odds

Lower Upper

Age .000 .758 .734 .782

Belief in the moral order .001 .835 .749 .932

Personal transitions and mobility .002 1.069 1.026 1.115

Perceived availability of drugs and firearms .032 1.077 1.006 1.153

Family conflict .000 1.163 1.094 1.235

Parental attitudes favorable towards ATOD use .013 1.053 1.011 1.097

Early initiation (of drug use and antisocial behavior) .000 1.282 1.225 1.342

Sensation seeking .000 1.271 1.220 1.324

Religiosity .017 .893 .814 .980

Rebelliousness .000 1.245 1.148 1.350

Friend’s use of drugs .000 1.210 1.139 1.286

Peer rewards for antisocial behavior .000 1.116 1.062 1.172

Favorable attitudes toward antisocial behavior .053 1.117 .998 1.251

Favorable attitudes toward ATOD use .000 1.254 1.144 1.375



tions and mobility, parental attitudes favorable
toward alcohol and other drugs, and the subject
having favorable attitudes towards antisocial
behavior themselves.

DISCUSSION

The prevalence of current inhalant use
ranges from 2.4% to 5.5% across state surveys
(median: 3.8%) and from 1.4% to 5.0% across
local surveys (median:3.6%).3 In this survey of
youth in Florida we note relatively high rates of
current inhalant use (4.6%). We also found that
both lifetime and current use was higher in fe-
males than males, a trend that has been noted by
others. Like other surveys, the highest lifetime
use was among 8th graders but the highest cur-
rent use was among 7th graders indicating that
there may be a trend downwards in age of use in
Florida youth. As in other studies the highest
rate of use was among Native Americans. Of
particular note among current users was the
finding that White and Hispanic youth had the
same prevalence and frequency of use indicat-
ing an increase in use among Hispanic youth in
the current decade. We did not find any differ-
ences among the various Hispanic subgroups
surveyed.

When we employed a multivariate logistic
regression model to evaluate the relative sa-
lience of risk and protective factors, the com-

munity and school variables did not reach sig-
nificance even though our initial analyses indi-
cated that inhalant users were more likely to get
lower grades in school and skip more days.
When the regression was repeated by gender
we did find that some community variables be-
came significant. For males, being rewarded
for pro-social community involvement was
protective. Consideration therefore, should be
given to encouraging this type of activity in
young males. Some such activities include
scouting, 4H clubs and church groups. Discus-
sion with parents about the importance of par-
ticipation in such groups and the need for posi-
tive feedback should go a long way towards
building positive self-esteem and possibly pre-
venting early experimentation and involve-
ment in high-risk behaviors. Among females,
there were no community protective factors.
Thesignificantcommunityriskfactor, ‘personal
transitions and mobility’ is more reflective of
the family situation.

In the family domain, none of the protective
factors studied played a role in decreasing in-
halant use in either gender. We found that those
who came from families with increased con-
flict, a history of substance use and were poorly
supervised were more likely to be inhalant us-
ers. Parental attitudeswere moreof a risk for fe-
males while family behavior was more of a risk
for males. Thus, multiple problem families put
theirchildrenatriskforearlyproblembehaviors.
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TABLE 7. Risk and Protective Factors for Inhalant Use Among Males

Sig. Predicted
Odds

95.0% C.I. for
Odds

Lower Upper

Age .000 .782 .754 .810

Community rewards for pro-social involvement .028 .924 .861 .992

Belief in the moral order .000 .774 .682 .878

Family conflict .000 1.245 1.161 1.334

Family history of antisocial behavior .000 1.141 1.071 1.215

Early initiation (of drug use and antisocial behavior) .000 1.232 1.180 1.287

Sensation seeking .000 1.188 1.139 1.239

Rebelliousness .000 1.269 1.156 1.392

Friend’s delinquent behavior .000 .717 .650 .792

Friend’s use of drugs .000 1.243 1.161 1.331

Peer rewards for antisocial behavior .000 1.172 1.109 1.238

Favorable attitudes toward ATOD use .000 1.286 1.166 1.417



In the peer domain, one risk factor ‘having
friends with delinquent behavior’ served as a
protective factor in males. One possible expla-
nation for this is that parents who note this type
of friendship may be more inclined to closely
supervise their child.

In the individual domain, belief in the moral
order in both genders and religiosity in females
wereprotectivefactors.Thesefactors indicatea
more conventional or conservative upbringing
which served to protect these youth. Risk fac-
tors for inhalant use in this domain, both in the
initial model and with each gender, included
unconventional behaviors. Many previous
studies have noted this as a risk factor for use of
other drugs like alcohol, cigarettes and mari-
juana.20 We also noted that those with a sensa-
tion seeking personality and rebelliousness and
those who admitted to depression had signifi-
cantly higher rates of use of inhalants. These
factors too, have been associated with substance
use.21

Inhalant users with this constellation of fam-
ily and individual risk factors are probably also
those adolescents who go on to use other sub-
stances later in life as these risk factors have
been found to be associated with use of other
substances in older adolescents. Inhalant use
may thus serve as a marker for those adoles-
cents at risk for continued substance use in the
future.

Since inhalantusebeginsat suchayoungage
it is important to intervene early. Preventive
programs will need to begin in elementary
school as first use of inhalants is documented to
occur at 6th grade in this data set. These results
are also consistent with the notion of an ‘indi-
cated’preventionprogram.22 Indicatedpreven-
tion approaches are used for individuals who
may not be abusing substances but have risk
factors that increase their chances of develop-
ing a drug abuse problem. Indicated prevention
programs address factors associated with the
individual such as conduct disorder and alien-
ation from parents, school and positive peer
groups. Less emphasis is placedon assessing or
addressing environmental influences such as
community values. The aim of ‘indicated pre-
vention programs’ is not only the reduction in
first-time substance abuse but also reduction in
the length of time of continued substance abuse

and/or reduction in the severity of substance
use.

Some limitations of this study are that it is
cross-sectional and that it relies on individual
reports of both substance use and the acknowl-
edgement of risk and protective factors. How-
ever, self-reports have been widely used in
youth and have been shown to be reliable.23

In summary, young adolescents, growing up
in families with internal conflict and poor su-
pervision, who are rebellious, depressed or
have sensation seeking personalities are more
likely to develop positive attitudes towards
drug use and be at risk for experimenting with
inhalants. They are more likely to have friends
who use drugs and get positive feedback from
these friends for their behavior. Inhalant use
may serve as a marker for those adolescents at
risk for continued substance use in the future.
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APPENDIX A. Examples of Questions in the Constructs That Make Up the Four Domains

PROTECTIVE FACTORS

A. Community Domain: Community Rewards for Pro-Social Involvement (5 Items)
“There are people in my neighborhood who are proud of me when I do something well.”

B. Family Domain: Family Rewards for Pro-Social Involvement (4 Items)
“How often do your parents tell you they’re proud of you for something you’ve done?”

C. School Domain: School Opportunities for Pro-Social Involvement (5 Items)
“In my school, students have lots of chances to help decide things like class activities and rules.”

D. Individual Domain: Social Skills (4 Items): The following is one scenario on the survey: “You are visiting
another part of town, and you don’t know any of the people your age there. You are walking down the street,
and some teenager you don’t know is walking toward you. He is about your size, and as he is about to pass
you, he deliberately bumps into you and you almost lose your balance. What would you say or do?”

RISK FACTORS

A. Community Domain: Low Neighborhood Attachment (3 Items)
“I’d like to get out of my neighborhood” and “If I had to move, I would miss the neighborhood I now live in.”

B. Family Domain: Parental Attitudes Favorable toward ATOD Use and Antisocial Behavior (6 Items)
“How wrong do your parents feel it would be for you to smoke marijuana?” and “How wrong do your parents
feel it would be for you to pick a fight with someone?”
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C. Individual Domain: Lack of Commitment to School (9 Items)
“How important do you think the things you are learning in school are going to be for your later life?” and

“Now, thinking back over the past year in school, how often did you enjoy being in school?”

D. School Domain: Low Perceived Risks of Drug Use (4 Items)
“How much do you think people risk harming themselves if they try marijuana once or twice?”

APPENDIX B. Variables in Each Domain in the Florida Youth Survey

CP1 RPF: Community Opportunities for Prosocial Involvement
CP2 RPF: Community Rewards for Prosocial Involvement
CR3 RPF: Low Neighborhood Attachment
CR4 RPF: Community Disorganization
CR5 RPF: Personal Transitions and Mobility
CR7 RPF: Laws and Norms Favorable to Drug Use and Firearms
CR8 RPF: Perceived Availability of Drugs and Firearms
FP1 RPF: Family Attachment
FP2 RPF: Family Opportunities for Prosocial Involvement
FP3 RPF: Family Rewards for Prosocial Involvement
FR4 RPF: Poor Family Supervision
FR5 RPF: Poor Family Discipline
FR6 RPF: Family Conflict
FR7 RPF: Family History of Antisocial Behavior
FR8 RPF: Parental Attitudes Favorable Toward ATOD Use
FR9 RPF: Parental Attitudes Favorable Toward Antisocial Behavior
IP1 RPF: Religiosity
IP2 RPF: Social Skills
IP3 RPF: Belief in the Moral Order
IP4 RPF: Rebelliousness
IP5 RPF: Friend’s Delinquent Behavior
IP6 RPF: Friend’s Use of Drugs
IP7 RPF: Peer Rewards for Antisocial Behavior
IP8 RPF: Favorable Attitudes Toward Antisocial Behavior
IP9 RPF: Favorable Attitudes Toward ATOD Use
IP10 RPF: Low Perceived Risks of Drug Use
IP11 RPF: Early Initiation (of Drug Use and Antisocial Behavior)
IP13 RPF: Sensation Seeking
IP14 RPF: Gang Involvement
SP1 RPF: School Opportunities for Prosocial Involvement
SP2 RPF: School Rewards for Prosocial Involvement
SR3 RPF: Poor Academic Performance
SR4 RPF: Low School Commitment
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ABSTRACT. Alcohol use is prevalent in South Africa and alcohol use may be associated with
higher risk for HIV transmission. This paper reports a study of the association between alcohol use
and HIV risk-related behavior among 134 men and 92 women receiving sexually transmitted in-
fection (STI) clinic services in Cape Town, South Africa. Participants completed anonymous sur-
veys of demographic information, substance use, and sexual risk behaviors. Results showed that
problem drinking was common among STI clinic patients; 58% of men and 28% of women scored
above a cut-off of 9 on the Alcohol Use Disorders Identification Test (AUDIT) suggesting possible
problem drinking and 46% of men and 19% of women scored above 12 on the AUDIT indicating
probable drinking problems. For men, heavier alcohol use was associated with having multiple sex
partners in the past month, less condom use, and having a history of sexually assaulting women.
Among women, higher scores on the AUDIT were also related to having multiple sex partners as
well as a history of exchanging sex for money or materials. The association between alcohol use
and sexual risk behaviors in a population at high-risk for HIV transmission demonstrates the need
for integrating alcohol risk reduction counseling with HIV prevention counseling among STI
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Alcohol is themostprevalent substanceused
in South Africa, with an average of 20 liters of
alcoholic beverages consumed per capita by
South Africans each year.1-3 Men drink heavier

than women at all ages and the greatest amount
of drinking occurs in impoverished urban ar-
eas.2 Studies of adolescents in high school
show substantial alcohol use with more than
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half of boys and one in four girls drinking dur-
ing their schoolyears.4 Asmanyas39%ofmale
and 23% of female South Africans between
ages 10 and 21 drink alcohol.2 By contrast, the
next most common psychoactive substance
used in South Africa is dagga (cannabis) which
is used by only 5% of the population.5

Although the link between alcohol use and
sexual risks forHIVinfectionarewellknownin
developed countries,6 there are few studies that
have systematically examined the association
between alcohol use and sexual risks for HIV
infection in southern Africa. Recently, a na-
tional second-generation behavioural surveil-
lance survey in South Africa was among the
first studies of its kind to empirically show that
the relationship between frequency of alcohol
use and HIV status was positive and statisti-
cally significant.7 Most research on alcohol use
in relation to HIV risk in Africa has focused on
business establishments where alcohol is served.
For example, in Zimbabwean beerhalls, the
HIV prevalence is as high as 30% and there is a
close association between drinking alcohol in
sexual contexts and risks for HIV infection.8
Similarly, a recent sexual networking study
conducted in Cape Town South Africa reported
that 94% of places where people meet new sex
partners are informal and formal alcohol-serv-
ing establishments.9,10

A study recently reported on alcohol use
among sexually transmitted infection (STI)
clinic patients in Cape Town showed that 52%
of men and 17% of women with a history of re-
peatSTIs indicatedhigh levelsof alcoholuse.11

In addition, individuals who drank more often
and drank more heavily demonstrated greater
risks for HIV transmission. Alcohol use is
therefore linked to HIV risks through multiple
social systems, such as risk venues and social
networks, as well as multiple cognitive pro-
cesses, such as outcome expectancies. The cur-
rent study was conducted to replicate and ex-
tend previous findings in an independent
sample of men and women STI clinic patients.
In the current study we included all STI clinic
patients, not just those with repeat STI. We
compared people who did and did not indicate
heavy drinking within genders on measures of
recent HIV risk behavior, history of sexual as-
sault, and HIV testing history. Based on past re-
search, we hypothesized that individuals who

had patterns of heavier alcohol use would dem-
onstrate more frequent high-risk sexual behav-
ior, thereby increasing risks for HIV transmis-
sion.

METHODS

Participants and Setting. Participants were
134 men and 92 women receiving STI diagnos-
tic and treatment services from an STI clinic in
Cape Town, South Africa. The median age of
the sample was 26 years, 13% of participants
were married, 65% had a high school education
or less, and 55% were employed.

The urban health clinic that served as the site
for the current research treats over 1800 pa-
tients with STI per month. The majority of pa-
tients seen at the clinic are indigenous Africans
of Xhosa cultural heritage. This pubic clinic
primarily serves inner-city impoverished com-
munities in and around Cape Town. Approxi-
mately half of all patients seen at the clinic have
previously received STI services. The esti-
matedHIVprevalenceofclinicpatients is25%.

Measures

Measures were adapted from previous re-
search conducted in Cape Town10 and all mea-
sures were administered in English, Xhosa and
Afrikaans, the three languages spoken by
nearly all clinic patients. All of the measures
were translated and back-translated to assure
parallel forms. Measures included demo-
graphic characteristics, alcohol and other drug
use, sexual behaviors practiced over the previ-
ous month, HIV risk history, and HIV testing
history.

Demographic Characteristics. Participants
reported the age, gender, race, years of formal
education, whether they were employed and
their marital status.

Alcohol and Other Drug Use. To assess
quantity and frequency of alcohol use as well as
alcohol-related problems, participants com-
pleted the Alcohol Use Disorder Identification
Test (AUDIT; 12), a 10-item self-report instru-
ment that includesquantityandfrequencyofal-
cohol use and was designed to identify individ-
uals for whom the use of alcohol places them at
risk for developing alcohol problems or who
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are experiencing such problems.13 AUDIT
scores rangefrom0-40,andscoresof9orabove
have been used to identify individuals who are
at possible risk for alcohol problems and scores
of 13 or above indicate probable alcohol use
problems.14 The AUDIT has been used exten-
sively in research including research in South
Africa15 and is reliable and valid.16 Participants
were also asked whether they had used alcohol,
dagga (marijuana), Mandrax, injection drugs,
and other drugs in the previous month.

Sexual Behaviors and Condom Use. Partici-
pants responded to a series of items assessing
their number of male and female sex partners
and frequency of sexual events as well as vagi-
nal intercourse with and without condom use in
the previous month. Participants were in-
structed to think back over the past 30 days (one
month)andestimate thenumberofoccasions in
which they practiced each behavior. A 30 day
recall period was selected to maximize recall
accuracy of higher frequency behaviors, such
as vaginal intercourse. Measures similar to
these have been found reliable and valid in past
research.17 Responses represented rates of be-
haviorsoccurringover thepreviousmonth.The
proportion of intercourse occasions protected
by condoms was calculated by taking the ratio
of protected intercourse over the total fre-
quency of intercourse. Participants also re-
ported whether they had ever experienced a
condom break or tear during sex.

HIV Risk History and HIV Testing. Partici-
pants indicated whether they had ever given or
received money or other material gain in ex-
change for sex. We also assessed whether par-
ticipants had ever been forced to have sex when
they did not want to and whether they had ever
forced someone to have sex against their will.
Finally,participantswereasked if theyhadever
been tested for HIV and the result of their most
recent HIV test.

Procedures

Patients receiving services at the STI clinic
were referred by a nurse or physician in the
clinic to participate in an anonymous health
survey. The criterion for referral to the study
was that the patient was being seen at the clinic
for an STI. Patients who agreed to enroll in the
study completed a self-administered anony-

mous survey with assistance offered as needed
(less than 10% of participants needed assis-
tance). Participant’s names were not taken at
any time of the survey collection which oc-
curred completely separate from clinic services.
Informed consent was implied by voluntary
completion by persons of majority age (18 in
South Africa) and anonymous procedures. All
referredpatientswereapproachedandall agreed
to participate. Sampling occurred throughout
all hours of clinic operation over a 3-month pe-
riod. We limited participant enrollment to the
first five individuals referred per day to assure a
rangeofparticipantsrecruitedover time.Partic-
ipants received 15 South African Rand (ZAR15
or approximately US$2.50) to compensate for
their time.

Data Analyses

Analyses were first conducted to compare
men and women on measures of alcohol and
other drug use. Contingency table chi-square
tests were first performed to analyze associa-
tions between participant gender and (a) re-
sponses to individual AUDIT indicators of
problemdrinking, (b)AUDITscoresaboveand
below the cutoff for likely problem drinking
(> 9), and (c) AUDIT scores indicating a high
likelihood for problem drinking (AUDIT score
> 13). Second, analyses compared persons who
scored 9 or above on the AUDIT to those scor-
ing 8 or below on the AUDIT on measures of
sexual risk and sexual protective behaviors and
HIV risk history factors using logistic regres-
sions within genders controlling for participant
age, education, and marital status. All analyses
used p < .05 as the criterion for statistical
significance.

RESULTS

Results indicated that 73% of men and 39%
of women reported current use of alcohol (see
Table 1). The quantity and frequency items on
the AUDIT indicated that 62% of men and 34%
of women reported drinking at least twice a
month and that more than half of men and 35%
of women typically drink at least 3 alcoholic
beverages when they do drink. Monthly con-
sumption of at least 5 drinks for men and 4
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TABLE 1. Response frequencies to AUDIT items, AUDIT scores, and use of other substances.

Men Women

(N = 134) (N = 92)

N % N % X2

How often do you drink alcohol? Never 36 27 56 61

Monthly 11 12 5 4

2-4 per month 54 40 22 24

2-3 per week 23 17 8 9

4+ times per week 6 5 1 1 26.7b

How many drinks containing
alcohol do you have on a
typical day when you are
drinking?

1 or 2 59 44 59 64

3 or 4 20 15 15 16

5 or 6 29 22 10 11

7 or 9 12 9 3 3

10 or more 14 6 5 5 12.2a

How often do you have (5 for
men/4 for women) or more
drinks on one occasion?

Never 48 36 61 66

Less than monthly 16 12 9 10

Monthly 26 19 8 9

Weekly 38 28 14 15

Daily 6 5 0 23.1b

How often during the last year
have you found that you were
not able to stop drinking once
you had started?

Never 53 40 65 71

Less than monthly 20 15 13 14

Monthly 28 21 6 7

Weekly 27 21 8 9

Daily 5 4 0 26.1b

How often during the last year
have you failed to do what was
normally expected of you due
to drinking?

Never 64 48 66 72

Less than monthly 20 15 16 17

Monthly 22 16 3 3

Weekly 22 16 6 7

Daily 6 5 1 1 20.5b

How often during the last year
have you needed a first drink
in the morning to get yourself
going after a heavy drinking
session?

Never 68 51 68 74

Less than monthly 17 13 15 16

Monthly 17 13 2 2

Weekly 29 22 6 7

Daily 3 2 1 1 21.0b

How often during the last year
have you felt shame or guilt
after drinking?

Never 70 52 67 73

Less than monthly 18 13 12 13

Monthly 14 10 4 4

Weekly 22 16 4 4

Daily 10 8 5 5 13.6b

How often during the last year
have you been unable to
remember what happened the
night before because you had
been drinking?

Never 68 51 70 76

Less than monthly 17 13 15 16

Monthly 16 12 2 2

Weekly 26 19 5 5

Daily 7 5 0 25.3b

Have you or someone else
been injured as a result of
your drinking?

No 105 78 84 91

Yes/not last year 12 9 5 5

Yes/last year 17 13 3 3 n.s.



drinks for women on any one occasion was re-
ported by 52% of men and 24% of women
drinkers. In terms of indicators of alcohol prob-
lems, we found that men were significantly
more likely to report drinking problems than
women. The most prevalent indicator of prob-
lem drinking was being unable to stop drinking
once started, with 60% of men and 29% of
women endorsing this item. In addition,22% of
men reported that someone had been injured as
a result of their drinking, with 13% indicating
this problem in the past year.

More than half of men and one in four
women scored 9 or above on the AUDIT indi-
cating likely problem drinking and 46% of men
and 19% of women scored 13 and higher indi-
cating probable alcohol abuse. AUDIT scores
were not associated with participant age, edu-
cation, current employment, or marital status.
Men (28%) andwomen(12%) also reportedus-
ing dagga, a significant gender difference, with
use of other drugs being infrequent.

Alcohol and HIV-Related Risks

Menwhoindicateddrinkingproblemsonthe
AUDIT (scores � 9) were significantly more
likely to have multiple sex partners, used con-
doms less often, and were more likely to have
sexually assaulted a person than were men who
didnot indicateproblemdrinking (seeTable2).
For women, problem drinking was also related
to multiple sex partners. Women who drank at
higher levels were also more likely to have ex-
perienced condom failures and were more
likely to have received money or material in
exchange for sex.

DISCUSSION

Replicatingandextendingpreviousresearch
wefound thatalcoholuseandproblemdrinking
were prevalent among Cape Town STI clinic
patients. More than half of men and one in four
women were at risk of or were engaged in prob-
lem drinking, and nearly as many participants
demonstrateddrinkingata level that indicateda
strong likelihood of problem drinking. Among
men, alcohol use was associated with having
two or more sex partners in the previous month
and a lower proportion of condom use. Men
who drank more heavily were also more likely
to report having forced someone to have sex.
For women, greater alcohol use was also asso-
ciated with having multiple sex partners in the
past month. Women who drank more heavily
were also more likely to have experienced con-
dom breaks and were more likely to have ex-
changed sex for money or materials. These
findings occur in a context where all of the par-
ticipantswerebeingexaminedforSTI, asmany
as one in four people are HIV positive, and only
about half have been tested for HIV.

The current study findings should be inter-
preted in light of their methodological limita-
tions. Our study like others in the field of HIV/
AIDS risk and prevention relied on self-report
behavioral instruments.Thesensitivityandpri-
vate nature of sexual behavior may have been
influenced by social desirability, privacy con-
cerns, and potential embarrassment. These so-
cial factors can create response biases and may
have lead to under-reporting of substance use
and risk behaviors. Our measures of alcohol
and other drug use were also constrained by the
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Men Women

(N = 134) (N = 92)

N % N % X2

Has someone been concerned
about your drinking?

No 83 62 74 80

Yes/not last year 23 17 6 7

Yes/last year 28 21 12 13 9.4b

Audit Score 9 or greater 77 58 26 28 18.7b

Audit Score 13 or greater 61 46 17 19 17.6b

Used Marijuana (Dagga) 37 28 11 12 7.9b

Used Mandrax 7 5 3 3 n.s.

Used any injected drug 5 4 3 3 n.s.

Used any other drugs 6 5 2 2 n.s.

Note: a p < .05, b p < .01



brevity of our survey, suggesting the need for
more comprehensive assessments of substance
use, including alcohol dependence, in relation
to HIV risk in future South African research.
Thestudyfindingsarealsobasedonarelatively
small sample, suggesting the need for further
studies to replicate the observed associations.
Finally, we sampled participants from one pub-
lic health clinic in Cape Town, cautioning
against generalizing the results to primary care
settings and across cultural groups in Cape
Town as well as other populations in South Af-
rica. Despite these limitations, the current
findings offer new information regarding the
implicationsofalcoholuseandHIVprevention
in South Africa.

The rates of alcohol use and the potential for
problem drinking observed in this study indi-
cate the need for HIV prevention interventions
adaptedforSouthAfricanmenandwomenwho
usealcohol. InSouthAfrica, sexualpartnersare
often met in drinking establishments, where al-
cohol can be used to barter for sex.9 Alcohol
may also reduce the likelihood of using con-
doms and increase risk taking behaviors,18 al-

though these associations are only now being
empirically verified in South Africa. Interven-
tions that integrate both alcohol risk reduction
and sexual risk reduction may be viable in
South African STI clinics. Brief sexual risk re-
duction interventions delivered in conjunction
with voluntary HIV counseling and testing
(VCT) as well as risk reduction counseling de-
livered independent of VCT have shown prom-
ise inSouthernAfrica.20,21 Inaddition, thereare
well established brief alcohol risk reduction in-
terventions used in Southern Africa that are
also delivered in the context of a single motiva-
tional interviewing session.22 Brief counseling
may be integrated in a unified HIV and alcohol
abuse prevention intervention for use in South
Africa. For example, people who evidence pat-
terns of problemdrinkingon a screening instru-
mentsuchas theAUDITinanSTIclinicmaybe
counseledforbothHIVrisk reductionandalco-
hol reduction. Given the prevalence of alcohol
use observed in the STI clinic in this study and
the potential for alcohol use to increase HIV
transmission risks are important factors to con-
siderwhendesigningHIV prevention interven-
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TABLE 2. Sexual behaviors in the past month among men and women with lower (Score � 8 on AUDIT)
and higher (Score � 9 on AUDIT) patterns of alcohol use.

Men Women

Pattern of less
problem drinking

Pattern of likely
problem drinking

Pattern of less
problem drinking

Pattern of likely
problem drinking

(N = 55) (N = 77) (N = 66) (N = 26)

M SD M SD OR M SD M SD OR

Number of sex partners 1.6 1.1 1.9 1.0 1.2 1.3 0.6 2.1 1.6 3.2b

Unprotected vaginal
intercourse 3.8 4.8 5.3 5.5 1.1 6.8 6.1 9.0 8.2 1.1

% of intercourse protected
by condoms 54.8 39.1 34.0 31.9 0.2b 29.4 32.0 33.9 28.7 1.8

N % N % N % N %

Two or more sex partners 23 42 48 62 2.6b 21 32 17 65 4.9b

Experienced condom breaks 20 36 34 44 1.7 24 39 17 65 3.2a

Received money in
exchange for sex 2 4 2 3 0.9 4 6 6 23 4.8a

Gave money in exchange
for sex 2 4 8 10 3.1 1 1 1 1 2.8

Tested for HIV 30 55 40 52 1.0 43 65 14 54 0.6

Tested HIV+ 4 11 6 13 1.0 1 2 1 5 1.6

Forced to have sex 2 4 4 5 1.2 35 53 15 57 1.2

Forced someone to have
sex 2 4 13 17 6.5b 1 1 1 5 2.7

Note: OR = odds ratio adjusted for age, education, and marital status; a p < .05, b p < .01



tions for South African men and women. Im-
plementing alcohol screening and integrating
alcohol and sexual risk reduction counseling
among STI patients should be a public health
priority in South Africa.
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Illy:
Clinical and Public Health Implications of a Street Drug

Gail D’Onofrio, MD, MS
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ABSTRACT. We conducted a prospective, observational study of patients presenting to an emer-
gency department with suspected use of a street drug known as “illy” to identify the active ingredi-
ent in illy and describe the clinical presentation and outcomes associated with its use. Vital signs,
mental status, restraint use, and urine toxicology (UT) results were recorded. Patients were inter-
viewed about drug use patterns and co-ingestants. Fifty-nine patients (89.9% males) with a mean
age of 22 years (SD ± 4.37) were enrolled over a 34-month period. UT was obtained in 61% of pa-
tients; of these 91.7% tested positive for phencyclidine (PCP). Seventy-eight percent of patients
were discharged, (15.3%) required psychiatric evaluation; 3 were admitted, one died in the ED. Pa-
tients reported concurrent drug use (54%) and at-risk drinking (50%). PCP is likely the active com-
ponent of illy. Most patients require observation and supportive care only, however major
complications including death may occur. doi:10.1300/J465v27n04_06 [Article copies available for a
fee from The Haworth Document Delivery Service: 1-800-HAWORTH. E-mail address: <docdelivery@
haworthpress.com> Website: <http://www.HaworthPress.com> © 2006 by The Haworth Press, Inc. All
rights reserved.]

KEYWORDS. Substance abuse, phencyclidine, street drug, urine toxicology

INTRODUCTION

An new street drug known as “illy,” “wet,”
“fry,” “dip,” “dank,” “sherm” or “hydro” ap-
peared on the streets in the beginning of the
nineties.1-3 It is described as marijuana soaked
in “embalming fluid” (a mixture of formalde-

hyde and methanol) with the purpose of en-
hancing the euphoric effect of the marijuana.4-6

Patients present with dissociative symptoms,
sometimes resembling schizophrenia. These
symptoms range from disorganized speech and
thoughts with mild agitation to acute psychosis
with delirium and violent behaviors. The use of
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this drug has recently increased in popularity in
the Northeast, Missouri, California, and Texas
andhasbeendocumented inemergencydepart-
ments and psychiatric clinics as a preferred
drug of abuse for many patients.7-10

Concomitantlysubstantial increases inurine
toxicologyscreens positive for PCP were noted
to occur in the nineties in Connecticut and Mis-
souri with a noticeable rise in PCP use in these
areas.4 In 1997, the Connecticut state forensic
laboratory reported as many as ten PCP-posi-
tive samples out of 3,000 samples per month
with only five PCP-positive samples for the en-
tire year in 1996.4 Analysis of patient’s urine
toxicology screens,8,11-13 as well as gas chro-
matography of the “embalming fluid”5,12 and
studies on several purchased or confiscated
samples of illy4,11 identified PCP and PCP-like
substancesasanactiveingredient in thisdrugof
abuse. Illy and other forms of adulterated mari-
juana are not reportable to national drug abuse
databasesandmanyusersareunaware thatPCP
is in thesedrugs4,5,8,11-13making trendsdifficult
to elicit. However, the Drug Abuse Warning
Network (DAWN) reported a near doubling in
EDvisits secondary toPCPuse (orPCPincom-
bination with another chemical) from 1991 to
1995 while the American Association of Poi-
son Control Centers (AAPCC) showed an up-
ward trend.4 There are many small case reports
which correlate PCP-like behavior or clinical
toxidrome to these drug6,14 or confirm the pres-
ence of PCP in patients who use them.8,12,13 To
date, no one has studied a large cohort of pa-
tients with acute “illy” intoxication within a
geographic region, accompanied by confirma-
tory urine toxicology screens and correlating
clinical evaluations with treatment of the
toxidrome. In fact, some suggest that the em-
balming fluid is the mind-altering drug.15 As
many of these patients presenting to this urban
center appeared to be clinically intoxicated
with PCP, we sought to identify the active in-
gredient in Illy. In addition our objectives were
to describe the clinical findings, management
and patterns of use of a cohort of patients pre-
senting toanurbanemergencydepartmentwith
self-reported, witnessed or suspected illy in-
toxication.

MATERIALS AND METHODS

Study Design

This prospective clinical observational study
was approved by the Human Investigation
Committee. We chose this method in order to
identify the demographic factors manifesta-
tions and outcomes associated with the re-
ported use of illy.

Study Setting and Population

A conveniencesample of fifty-nine adult pa-
tients was enrolled over a 34 month period,
from December 1997 to October 2000 in the
emergency department (ED) of a level-one
trauma center with a census of 60,000 adult vis-
its per year. Inclusion criteria were patients 18
years of age or older with a chief complaint re-
lated to witnessed, self-reported or suspected
illy use. Suspected illy use was based on practi-
tioner observation and assessment of patients
whoexhibitedviolentorbizarrebehaviorunex-
plained by acute psychiatric or other illness,
trauma, co-ingestion of other substances or
acute psychotic behavior without a previous
history of psychiatric illness. Data were
obtained by questionnaire and medical record
review.

Data Collection/Study Protocol

Data collected prospectively from the pa-
tient medical record included patient demo-
graphics, vital signs, mode of transport to the
ED, use of physical and/or chemical restraints
in the ED, and ED course including initial
behavioral response, mental status, and ED dis-
position. Urine toxicology screening was per-
formed at the discretion of the treating physi-
cian as necessary for initiation of ED treatment
and evaluation, using ED protocols for obtain-
ingurinesamples.Samples found tobepositive
for phencyclidine using the CEDIA immuno-
ssay (sensitivity 25 ng/ml, Microgenics Corp.)
were confirmed with gas chromatography and
mass spectrometry (GC/MS) in the hospital
clinical chemistry laboratory. Patients who re-
ported illy use or exhibited symptoms of sus-
pected illy use were approached by the treating
emergency physician and asked to answer a se-
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ries of questions about their drug and alcohol
use. In patients who experienced transient al-
tered mental status, the treating physician ob-
tained verbal consent to administer the ques-
tionnaire once the patient was determined to be
oriented to person, place and time, and able to
provide informed consent.

The 11-item survey included open-ended
and multiple choice questions regarding fre-
quency of illy use, symptoms attributed to illy,
price,brandnameandsuspectedcontentsof the
drug purchased as illy, concomitant and past
use of alcohol and other drugs (AOD). During
the course of the study the questionnaire was
enhanced to assess alcohol use using the low
risk guidelinesdeveloped by the National Insti-
tuteofAlcoholismandAlcoholAbuse.16 These
guidelinesplacelow-riskconsumptionlimitsat
7 drinks/week or fewer than 4 drinks per occa-
sion for females and anyone age 65 and over,
and 14 drinks/week or fewer than 5 drinks per
occasion for males under age 65. Quantity and
frequency of alcohol use were asked and used
the standard NIAAA questions for quantityand
frequency of alcohol use. Data were entered
into an Excel spreadsheet and analyzed using
SPSS version 11.0.

Data Analysis

Data were analyzed using descriptive statis-
tics, as this was an observational study. Contin-
uous variables were analyzed using means and
standard deviations; categorical variables were
analyzed using frequencies.

RESULTS

Demographics

Fifty-nine patientswere enrolled.Most were
male(89.8%)withamedianageof23years(SD
± 4.38 yrs; range 18-39 yrs). Patients were re-
ferred to the ED by several sources; police re-
ferral (66%); self-referrals (14%); friend re-
quest (12%); family request (9%). A majority
of patients (81.4%) were transported to the ED
viaambulance.Patientscame to theattentionof
lawenforcementdue to familyor friendreferral
or various observed behaviors such as driving

down the wrong side of road, motor vehicle
collisions orbizarrebehaviors includingscream-
ing while standing naked on a store counter,
rolling in mud, walkingaround naked in public,
walking the median line on a busy street or sim-
ply acting strange, screaming, making random
movements and grabbing people.

Signs and Symptoms

Vital signs were recorded in 58 patients, as
one patient presented in full cardiopulmonary
arrest (Table 1). At presentation, four catego-
ries of mental status with verbal response were
observed; oriented and converses, but slow to
respond (39.0%) oriented and converses nor-
mally (25.4%); disoriented and uses inappro-
priate words (23.7%); unresponsive (10.2%).
Behavioral symptoms on presentation included:
cooperative (47.4%); combative (27.6%); irri-
table (17.2%); chemically sedated (3.4%). Pa-
tients could present with more than one cate-
gory of behavioral symptoms. The majority of
patients required physical restraints (89.7%)
and chemical restraints were used in 20.7% of
patients. Restraints were used when the attend-
ing physician felt that the patient was at risk of
harm because of altered mental status.

Urine Toxicology Results

Urine toxicology screens were obtained in
36 of the 59 study participants (61.0%); 91.7%
(33/36) were positive for PCP. Two urine spec-
imens were positive for drugs of abuse other
than PCP; one each for cocaine and opiates.

Length of Stay and ED Disposition

Mean length of stay (LOS) in the ED was 4
hours and 20 minutes (268.1 minutes ± 143.99
min; range 58-595 minutes).
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TABLE 1. Vital Signs on Presentation to the Emer-
gency Department (ED)

Vital Signs Mean SD

Systolic Blood Pressure 144.5 mm Hg ± 27.57

Pulse 88.0 bpm ± 23.84

Respiratory Rate 18.4 per min ± 3.90

Temperature 98.1°F ± 0.99



Four patients (6.8%) were seriously ill as a
result of their illy use: Three required hospital
admissionandonedied.Thepatientwhodied,a
known illy user, died from cardiac arrest in the
ED after being found in a car with illyparapher-
nalia.Onpostmortemexaminationand toxicol-
ogy analysis, PCP was the only illicit drug
detected.

Reasons forhospital admission includedone
each of the following: seizure, traumatic open
globe injury, and persistent lethargy. Of the 55
remaining patients, 39 (71.0%) were discharged
home, 9 (16.4%) were transferred to a Crisis In-
terventionUnit (CIU)orotherpsychiatricfacil-
ity, 5 (9.1%) were transported to jail, and 2
(3.6%) patients left the ED before treatment
was completed. One patient originally seen for
acute illy intoxication was admitted days later
to thepsychiatricwardforpersistentpsychosis.

Alcohol and Other Drug Use

Forty-eight patients consented to complete
the co-ingestant questionnaire. Patients were
divided into 4 categories based upon the fre-
quency of reported illy use. Twenty-six (54.2%)
used it “often”(one or more times per week)
while eight (16.7%) were first time users. Eight
(16.7%) stated that they used illy “occasion-
ally” (a few times a month), and six (12.5%)
used “rarely” (once or twice). When asked to
describe their preferred method of illy use,
eighteen patients smoked illy stuffed into a hol-
lowed out cigarette or “blunt” and 13 patients
rolled it in cigarette paper themselves. Addi-
tional information was obtained on co-ingest-
ants and past illicit drug use (Table 2). When it
became evident that a significant proportion of
illy users co-ingested alcohol, questions were
added to determine their level of drinking. Data
from thirty-two patients revealed that when
asked about quantity and frequency of alcohol
consumption, 50.0% (16/32) of patients inter-
viewed exceeded the low risk guidelines devel-
oped by the National Institute of Alcoholism
and Alcohol abuse.16 Eleven met criteria for
bingedrinking(5ormoredrinksperoccasion).

DISCUSSION

Based on clinical presentation and toxicol-
ogy results, PCP appears to be the active com-

ponent of illyas 92% of urines were positive for
PCP. For the purposes of this discussion the
term illy will be used synonymously with a
PCP-laced substance whether it be marijuana
or other smokable materials. Samples of illy in
New Haven, Connecticut and elsewhere have
been found to contain PCP with “embalming
fluid” and mint leaves, parsley flakes, oregano,
tobacco or cut up duct tape with no detectable
marijuana confirming our suspicion that the
real high from illy comes from PCP.4,5 The
emergence of illy as a street drug may represent
an unrecognized resurgence of PCP use and we
recommend that patients who present to the
emergency department with reported or sus-
pected illy use be treated as one would patients
who have ingested PCP.

The decision to obtain a urine toxicology
screen was left to the discretion of the treating
physician and there is no reason to suspect that
this led to a selection bias in this observational
study. In fact one may hypothesize that physi-
cians were more likely not to order toxicology
screens when the clinical presentation was in-
dicative of illy use. Although some patients
whoreported illyuse inConnecticut testedneg-
ative for PCP,17 urinalyses do not rule out PCP
use.4 False negative results can occur from less
than 25 ng/ml of PCP in the urine or the pres-
ence of other adulterating compounds in the
specimen. Many designer drugs available on
the streets that contain PCP analogs and result
in PCP-like effects may not be detected by a
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TABLE 2. Co-Ingestants and Past Use of Illicit
Drugs

Co-ingestants
(N = 48)

Past illicit
(N = 48)

Tobacco 52.1% (25) __

Alcohol 52.1% (25) __

Marijuana 39.6% (19) 83.3% (40)

PCP 12.5% (6) 27.1% (13)

Cocaine 6.3% (3) 20.8% (10)

Crack 2.1% (1) 12.5% (6)

Ecstasy 2.1% (1) 2.1% (1)

LSD 0.0% (0) 8.3% (4)

Heroin 0.0% (0) 6.3% (3)



urine toxicology screen that is confirmed by
GC/MS. Cases of false positive results with
immunoassay alone have been documented
with drugs such as diphenhydramine, dextro-
methorphan, methadone, PCP analogs, or
chlorpromazine. However, confirmatory test-
ingof thesespecimensforPCPbyGC/MSanal-
ysis–as performed at our hospital–does not re-
sult in false positive findings. Only two urine
specimens in our study had another drug of
abuse present confirming patient reports that
theywereusing illyalone forahighandnot typ-
ically in combination with other drugs such as
cocaine. Tetrahydrocannabinol (THC) is not
routinely tested for in our urine toxicology
screens as it provides an inaccurate picture of
current marijuana use and may continue to be
excreted in the urine for a few days with one
time use to several weeks in chronic users.

Currently, “embalming fluid” is thought to
act as avehicle toaid in theuniformdistribution
of PCP and smoking the substance while it is
still wet increases the length of time the drug
canbesmoked.Thismayexplainonenickname
for the concoction–“wet”–as in “getting wet.”4,8

Formaldehyde and methanol, components of
embalming fluid, were originally thought to be
responsible for the effects of adulterated mari-
juana.6,14,18butcurrentlyarenot thought tocause
thepredominantdissociativeandviolentsymp-
toms, which are now attributed to PCP.4,5,7,19

Inhalation of formaldehyde and methanol in
small doses is postulated to produce lung irrita-
tion and not the constellation of effects clearly
displayed by our cohort. The concentration of
formaldehyde, ethanol, and methanol in em-
balming fluid is low, and they do not produce
agitation and hallucination.

Clinically, our cohort presented with vary-
ing degrees of dissociative behavior with vital
signs and medical complications consistent
with PCP intoxication. While most required a
period of observation and/or chemical seda-
tion, most patients were typically discharged to
home. Similar dissociative behaviors have
been noted by McCarron et al. in their prospec-
tive study of 1000 PCP intoxications.20 Al-
though the most common behavioral alter-
ations are violence and agitation, other clinical
findings may include mutism, staring, halluci-
nations,delusions, euphoria, sedation, lethargy
and coma. Many of our patients presented ori-

ented and conversant but slow to respond
(39.0%) or oriented and normal (25.4%), simi-
lar to subjects in the study by McCarron et al.
who found that 45% were alert and oriented on
presentation.20 In this same study, 35% exhib-
ited violent behaviors with 19 experiencing se-
vere injuries. Though the majority of patients
were ultimately cooperative and treated with
observation alone, many were combative and
irritable prior to and upon arrival in the ED re-
quiring physical and chemical restraints for
their safety. One patient had a traumatic injury
requiring admission to the hospital and one pa-
tientdies, as previously described. Clinicalval-
ues obtained from our cohort are consistent
with prior studies.20-22 Most patients who use
PCP and illy are male with a mean age of 23
years.20 In these studies, as in ours, severe dis-
turbances of vital signs are rare. Elevations of
bloodpressureareneitherseverenorpersistent.
Tachycardia was recorded in up to 30% of pa-
tients in one study. Respiratory rate was un-
changed when compared to a nonintoxicated
age-matched cohort in a study by Barton et al.22

Rarely, hyperthermia and hypertensive crisis
have been documented in PCP users and
McCarron et al. noted seizures (3.1%), cardiac
arrest (0.3%) and apnea (2.8%),21 of which our
patients experienced both seizure (n = 1) and
cardiac arrest (n = 1). Although our cohort was
too limited to assess rhabdomyolysis, it oc-
curred commonly in one study20 and was found
tobe themostcommonseriousmedicalcompli-
cation requiring hospitalization in another.22

Clinical management of illy users is consis-
tent with management of PCP intoxication.
When clinically indicated, urine samples should
be obtained in patients who present with acute
psychosis in the absence of prior psychiatric or
other disorders to rule out illy use. From our ex-
perience and related studies in the literature,
benzodiazepines (diazepam, midazolam) are
recommended over antipsychotics (pheno-
thiazines, butirophenones) to chemically re-
strain patients who are agitated and psychotic.
Though we did not encounter any complica-
tions after phenothiazine use for chemical re-
straint in our patients, they may potentiate
anticholinergic properties known to be present
in PCP, cause significant hypotension, and
worsen hyperthermia. Both phenothiazines
and butirophenones can cause acute dystonic
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reactions and caution should be exercised with
their use as they can also prolong the QT inter-
val.23 While we have no clear recommenda-
tions regarding the management of rhabdo-
myolysis based upon our cohort, it is important
to hydrate patients orally or intravenously to
avoid this complication. This visit may also be
an opportunity to counsel patients about other
high risk behaviors, including alcohol and to-
bacco use.

Law enforcement officers, prehospital per-
sonnel and psychiatric professionals play an
important role in themanagementof theacutely
intoxicated illy patient reflected in the high per-
centage of police and psychiatric referral and
ambulanceutilization for patient transport. The
authors (GD, LD) were invited to brief law en-
forcement officers regarding the management
of illy users in the field due to their violent and
erratic behaviors. Educating these profession-
als may avoid costly and unnecessarily aggres-
sive interventions for these patients. Illy users
required additional resources including acute
psychiatric assessment posing an unnecessary
burden on the health care system as many EDs
do not have acute psychiatric care immediately
available and patients require admission or
transfer forevaluation.PCP-inducedpsychosis
may last for several days or more resulting in
hospital admission.8,23

Coordinated public health actions would
help to inform illy users of the complications
and risks associated with the use of this drug.
Several users thought that they were being of-
fered marijuana only. The state of Connecticut
launched an education campaign related to illy
that has been used in other states to increase
awareness and combat its use (Figure 1). In a
2003 survey of 494 at-risk youth grades 7-12 in
Houston, Texas, 11% reported lifetime use of
adulterated marijuana (“fry”) while 2% re-
ported using within the past 30 days.24 Most
participants in a pilot study of 38 current fry us-
ers in Texas (ages 13-20) reported they used fry
initiallywith friends or family members and in-
dicatedthat theirsecondfryeventoccurreddur-
ing the same or next day after their initial use,10

suggesting public health initiatives should start
at the middle school and high school grade lev-
els. Twenty-seven percent of our study patients
reported use of PCP in the past and 53% re-
ported frequent use of illy, indicating a certain

level of awareness of and preference for the ef-
fects of illy amongst users. In interviews of
current users, illy was shown to have addictive
properties10 and itsuse ishighlycorrelatedwith
a subgroup of patients who meet the NIAAA
criteria for alcohol abuse. Because of this, we
suggest screening thesepatients foralcoholand
other drugs of abuse, and, as merited, a brief
bedside intervention for alcohol. We recom-
mend that illy intoxication be reported to the
AAPCC (American Academy of Poison Con-
trol Centers) to better document a pattern of use
and understand its epidemiology. As users
were generally unaware that this drug con-
tains PCP4,5,8,11-13 ongoing public dialogue
may heighten awareness of the serious and pos-
sibly deadly consequences of this drug. It is
speculated that with such knowledge, patients
will be less likely to choose to use illy.

LIMITATIONS

Limitations of this study are inherent to its
prospective, observational, convenience sam-
ple design. While the majority of patients had
urine samples obtained which were over-
whelmingly PCP-positive, our ability to con-
firm that the main active ingredient in illy is
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PCP is limited in that all patients did not have a
urine screen performed. Though we surveyed
patients regarding patterns of alcohol use, we
did not determine acute alcohol use at the time
of the visit and its clinical contribution. Levels
of formaldehyde, methanol were not tested as
they are currently not thought to cause the
dissociative and violent symptoms now attrib-
uted to PCP. Due to our small sample size and
single site design, we have no recommenda-
tions regarding the treatment of rare PCP-re-
lated side-effects such as hyperthermia, rhab-
domyolysis and myoglobinuria.23,25 We were
unable to assess the chronic effects of illy use
due to the study design. A percentage of patients
did not respond or responded incompletely to
the co-ingestant questionnaire potentially bias-
ing this group.

CONCLUSIONS

PCP is most likely the active component of
illy in our cohort and the explanation for the
dissociative behavior exhibited by its users.
The majority of patients who present after re-
ported or suspected illy use require a period of
observation and supportive care only, however
some experience major complications includ-
ing death. At-risk alcohol consumption as well
asconcurrentuseofotherdrugs iscommon.Illy
use may mask awareness of PCP resurgence.
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ABSTRACT. Background: A prospective observational study of HIV seroincidence among
high-risk injection drug users (IDU) was carried out in Guangxi, China. The primary objectives of
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this study were (1) to estimate HIV seroincidence, (2) to estimate participant retention rate, and
(3) to evaluate changes in drug use and sexual behavior over a one year period.

Methods: Five hundred HIV seronegative IDU were enrolled. HIV-1 incidence and retention
rates were analyzed as a function of sociodemographic, behavioral, and recruitment variables.
Changes in drug use and sexual behavior were analyzed at the baseline, 6-month and 12-month fol-
low-up visits.

Results: At 12 months of follow-up, the HIV-1 incidence rate was 3.1 per 100 person years,
[95% CI: (1.6%; 5.2%)] and participant retention rate was 87%. Reported changes in high-risk be-
haviors over 12-months included significant decreases in the frequency of heroin injection, in di-
rect or indirect sharing of injection equipment, and in the number of sexual partners.

Conclusions: HIV incidence is high among IDU in Guangxi, China despite a self-reported
decrease in some high risk behaviors over the course of the study. doi:10.1300/J465v27n04_07 [Ar-
ticle copies available for a fee from The Haworth Document Delivery Service: 1-800-HAWORTH. E-mail ad-
dress: <docdelivery@haworthpress.com> Website: <http://www.HaworthPress.com> © 2006 by The Haworth
Press, Inc. All rights reserved.]

KEYWORDS. IDU, HIV incidence, retention, Guangxi, China

INTRODUCTION

Since 1994, China has experienced a rapid
increase in thenumberofHIV/AIDScases.The
cumulative number of HIV/AIDS cases re-
ported between January 1985 and September
2004 is 89,067. According to the Chinese Min-
istry of Health, the number of people currently
living with HIV/AIDS in China is 650,000.1
The major transmission routes for HIV, based
on reported cases, are injectiondrug use (44%),
former unsafe blood collection (11%), hetero-
sexual transmission (19%), and men who have
sex with men (7%).1 Experts estimate that there
will be 10 million HIV infections by 2010 if ef-
fective countermeasures are not taken.2

ThefirstHIV outbreakamonginjectiondrug
users (IDU) inChinawas reported inYunnan in
1989.3 By the end of 2002, all 31 of China’s
provinces, municipalities and autonomous re-
gions reported HIV infection among this popu-
lation.1 The reported number of drug users in
China in 2003 was 1.05 million, with an annual
increase rate of 11% in the past years.4

The major spread of the initial drug related
epidemic in China began in Yunnan province
and took two major routes, northbound to
Sichuan,Guizhou,Gansu,Ningxia, andXinjiang
and eastbound to Guangxi, Guangdong and
Guizhou.5-10 Data from the Ministry of Public
Security confirmed that epidemic routes coin-
cided with the major drug trafficking roads
from the golden triangle into China.

Among the 31 provinces and municipalities
in China, Guangxi province has the 4th highest
number of cumulative reported HIV cases. Lo-
cated along the major drug (heroin) trafficking
trade route linking Guangxi with Yunnan and
also Vietnam, the epidemic is primarily fueled
by injection drug use.11,12 The first case of HIV
among local drug users in Guangxi was re-
ported in 1996.12 HIV infection among IDU ac-
countedfor69%(5961/8602)of thecumulative
reported cases of HIV in Guangxi with an esti-
mated number of more than 40,000.13 Accord-
ing to the Guangxi Centers for Disease Control,
HIV prevalence among IDU ranges between
11% and 60% in their sentinel sites.13

Currently, there are approximately 50,000
IDU registered with the Guangxi provincial
public security department. Local security
agencies estimate the actual number is several
times higher. Provincial behavioral surveil-
lance data reports that syringe sharing among
IDU is higher than in other provinces, 54.5%
vs. 45.9%, respectively.13 It is highly likely this
will contribute to a rapid increase in HIV infec-
tion among IDU in the coming years, which
couldsubsequentlyspreadinto thegeneralpop-
ulation.

In the beginning years of the HIV epidemic
in Guangxi, most IDU and most known HIV
cases were among urban inhabitants. With the
improvement in roads and transportation sys-
tems linkingurban to rural areas, thedrug trade,
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drug use and subsequently HIV has also fol-
lowed to these rural areas.

This prospective cohort study, called HIV
Prevention Trials Network (HPTN) 033, was
based in Heng County, Guangxi, which is pri-
marily rural and has an estimated population of
1.1 million. The primary objectives of this
study were to observe HIV sero-incidence, par-
ticipant retention rate and changes in drug-us-
ing and sexual risk behaviors among IDU tar-
geted for inclusion in future HIV prevention
studies. This was the first study done in Heng
County to collect risk behavior and sero-status
on their injection drug using population.

METHODS

Inclusion criteria for the HPTN 033 study
were the following: (1) HIV-1 antibody nega-
tive at enrollment; (2) injected drugs at least
three times per week in the previous month or
on at least three occasions in the previous three
months used injection equipment after another
person; (3) expressed willingness to participate
for twelve months; (4) were able and willing to
provide written informed consent and suffi-
cient locator information; and (5) were at least
18 years old at time of enrollment. Potential
participants who had an obvious psychologi-
cal/psychiatric disorder or any other condition
that, in the opinion of the investigator, would
preclude provision of informed consent, make
participation in the study unsafe, or otherwise
interfere with achieving the study objectives
were excluded from the study.

The Guangxi Zhuang Autonomous Region
Institutional Review Board (IRB) and the
Western IRB in Olympia, Washington, ap-
proved the study protocol prior to the July 2002
start date.

Participants Recruitment and Retention

Between July and November 2002, potential
participants were recruited through street out-
reach, publicity, and respondent-driven sam-
pling, where IDU who participate in screening
were encouraged to bring their friends for a
small monetary incentive. These referrals were
limited to a maximum of 5 persons per partici-
pant inorder toenroll/attractamore representa-

tive sample of the local injection drug user pop-
ulation. The sampling methodology was a con-
venience sample using chain-referral sampling.
Participants were recruited and completed all
studyprocedures ineitherMandarinChineseor
the local language, Tu Baihua. All recruiters
and interviewers are fluent in both languages.
Prior to the initiation of the study we informed
the local public security officials about the
study. They were supportive of the study and
agreed not to target or interfere with partici-
pants.

One of the main objectives of the study was
toestimatetheretentionrateofhigh-riskIDUin
a standardized HIV research study. High reten-
tion rate in longitudinal studies plays a crucial
role in the ability to prevent potential biases in-
duced by missing data. A written manual was
used to facilitate high retention rate during fol-
low-up visits. Preparation for follow-up visits
began with obtaining sufficient locator infor-
mation from a participant at the enrollment
visit. Each participant was required to provide
at least two different contact sources to qualify
for this study. The data manager entered the lo-
cator information for all enrolled participants
into the Participant Information File System
(PIFS) software program.

Whenever possible, follow-up visits were
scheduled on the “target date,” which was ex-
actly 6 and 12 months after the enrollment date.
To be considered retained, participants needed
to return to the clinic during a 6 week window
period, which was 2 weeks before and 4 weeks
after their target date. Appointment reminder
procedures every 6 months included: sending
reminder letters or making phone calls 2-3
weeks before their target date; having the out-
reach workers go to their homes and/or named
locator areas to locate participants or their con-
tact people and employing local village doctors
to help with retention efforts. In addition, study
subjects received 50 yuan ($6.25) for each
study visit to cover transportation costs and
their time.

Data Collection

Screening and enrollment procedures in-
cluded several steps. Prescreening occurred
during recruitment in the field to establish if
there was interest in participation, communi-
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cate the research site location and determine if
participant met the pre-screening require-
ments. Screening at the study site confirmed
eligibility and obtained consent to perform
HIV-1 antibody testing by EIA (Vironostika
HIV Uni-form II plus O; Organon Teknika)
with confirmatory Western Blot (HIV Blot 2.2;
GeneLabs Diagnostics, Singapore). A socio-
demographics and risk assessment question-
naire, focusing on drug use and sexual behavior,
wasalsoadministeredat screening inMandarin
or local dialect after translation and backtrans-
lation of questionnaire from English to Manda-
rin. The questionnaire was designed to collect
self-reported sociodemographic data and be-
havioral informationconcerningdrug injection
practices (types of drugs, frequency of use,
sharing experience) and characteristics of sex-
ual behavior with primary and casual partners.
Evidenceofdruginjectionsiteswasalsosought
at time of interview. Participants were in-
structed to return within 14 days for their test
results. At the return visit, after HIV antibody
resultsweregiven,participantswho testedHIV
seronegative were offered enrollment into the
study. Those who gave written informed con-
sent were enrolled.Those who tested HIV sero-
positive were counseled and referred to physi-
cians and local services.

The design of the prospective HIV incidence
cohort study required follow-up study visits
both 6 and 12 months after participant enroll-
ment. During these two visits, participants
completed an HIV behavioral risk assessment,
received HIV pre-test and risk reduction coun-
seling, and underwent phlebotomy for HIV an-
tibody testing. Risk reduction counseling in-
cluded information on safe injection and safe
sex practices. Participants were counseled on
the importance of using clean injection equip-
ment and told how to clean their injection
equipment. Condoms were also offered to par-
ticipants. As with screening, participants re-
turned to the site within 14 days to receive their
HIV test results and for post-test counseling.
For participants who tested HIV seropositive,
their blood was re-drawn and re-tested for con-
firmation. Participants who tested HIV sero-
positive during 6 month and 12 month follow
up visits were counseled and referred to
available medical and psychosocial services.

Study staff made locator contacts with study
participants at months 3 and 9. The locator con-
tacts served the purpose of enhancing retention
by providing a mechanism to confirm or update
participants’ locator information, confirming
or re-scheduling the participant’s next fol-
low-up visit, reinforcing instructions for the
participant to contact the study site to update lo-
cator informationand, ifneeded,givingpartici-
pants theoption to requestHIV counselingand/
or testingbetweenscheduledvisits. Inaddition,
any difficulties experienced in contacting par-
ticipants at these time points served to trigger
timely mobilization of outreach efforts to en-
sure that participants were located in time for
the next scheduled follow-up visit. The con-
tactswereconducted in-personat thestudysite,
via telephone, or via street/home outreach.

During the course of the study follow-up and
in a smaller separate follow-up study of partici-
pants, there was no evidence that subjects were
harmed by public security officials as a conse-
quence of being study participants.

Statistical Analysis

A sample size of 500 was set in order to
achieve a half-width of about 2.5% for the 95%
confidence interval for the HIV incidence
(based on a 12-month retention rate of 90% and
a true rate of 8% HIV seroincidence). Case re-
port forms were faxed to the HPTN statistical
and data management center (Statistical Center
for HIV/AIDS Research and Prevention, Fred
Hutchinson Cancer Research Center, Seattle,
USA) where the data were entered into the
study database. All analyses were performed
using theSAS software (SAS, version 8.2). De-
scriptive statistics on sociodemographic and
behavioral characteristics of screened partici-
pants were computed. HIV incidence density
rate was calculated based on Poisson distribu-
tion, with person time of follow-up as the de-
nominator. A proportional hazards model anal-
ysis was performed on discrete time scale of
semi-annual visits to identify the baseline pre-
dictors (socio-demographic, drug use and sex-
ual risk behaviors) of HIV incidence. A logistic
regression was used to investigate the baseline
factors contribution to the study retention rate.
The generalized estimating equations regres-
sion method and McNemar’s test of agreement
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were used to analyze longitudinal trends in self
reporting of drug use, sharing of injection
equipment, and sexual behavior over time.

RESULTS

The recruitment, screening and enrollment
of high-risk IDU occurred during a 5 month pe-
riod beginning in July 2002 and ending in No-
vember 2002. More than 712 IDU were
prescreened for eligibility and interest, and
172/702 (25%) tested positive for HIV-1 anti-
body.Atotalof500eligiblehigh-riskIDUgave
consent for this study. The ages of the partici-
pants ranged from 18 years to 51 years, with
median of 26. The gender distribution was 96%
males and 4% females. The majority of the par-
ticipants were Han (94%). Most had no college
education (99%). Sixty-two percent were sin-
gle and 63% were unemployed. Most (66%)
lived with their parents or relatives. All (100%)
hadinjecteddrugs in themonthprior tobaseline
and 93% reported injecting drugs at least 3
times per week in the three months prior to
baseline.

Participants were considered retained at the
12-month visit if they completed the 12-month
follow-up visit or if they had seroconverted
prior to the 12-month visit. Under this defini-
tion, over-all retention rate was 87% (436/500)
for the 12-month visit. Univariate logistic re-
gression analysis did not identify any baseline
predictors (socio-demographic, drug use and
sexual risk behaviors) of retention. Of 64 par-
ticipants lost to follow-up, two died, one with-
drew from the study, and the remaining61 were
unable to be contacted.

During the 1-year follow-up period, 14 HIV
antibody seroconversions were observed to
have occurred within 450.5 person-years of
risk. The observed HIV incidence rate was 3.1
per 100 person years [95% CI: 1.6%, 5.2%].
Univariate proportional hazard model analysis
on discrete time scale of semi-annual visits did
not identify any baseline predictors (socio-de-
mographic, drug use and sexual risk behaviors)
of HIV incidence.

Table 1 shows the self-reported changes in
drug use behavior between baseline and
12-month follow-up. Injecting heroin alone at
leastonceperweek in thepast threemonths sig-

nificantly decreased from 97% at baseline to
67% at 12-month follow-up (P < 0.0001). In-
jecting heroin mixed with another drug at least
once per week in the past three months signifi-
cantly decreased from 42% at baseline to 10%
at 12-month follow-up (P < 0.0001). Injecting
other drugs at least once per week in the past 3
months decreased from 8% at baseline to 2%
(P = 0.0002). Among the participants who re-
ported injecting heroin mixed with another
drug and/or injecting other drugs, all reported
the other drug was a benzodiazepine. The ma-
jority stated that that benzodiazepine was
diazepam.

Table 2 shows the self-reported changes in
sharinginjectionequipmentover time.Theper-
centage of participants who reported they had,
at least once in the three months prior to the
visit, shared a needle or used a needle after an-
other person had used it significantlydecreased
from 68% at baseline to 9% at 12-month fol-
low-up(P<0.0001).Similarly, thepercentages
of those who reported they had, at least once
during the threemonthsprior to thevisit, shared
rinse water (75% to 8%), shared a cooker (34%
to 2%), shared cotton (7% to 0%), or used front/
back-loaded syringes (66% to 10%) all de-
creased significantly (P < 0.0001) from base-
line to 12 months. Among those who injected
after someone else, the percentage of partici-
pants who reported that they did not know the
HIV status of the prior injector decreased from
68% at baseline to 17% at 12-month follow-up
(P < 0.0001).

Table 3 shows the self-reported changes in
sexual behavior, among male participants, be-
tween baseline and the 12-month follow-up.
The time frame for all questions is six months
prior to the visit at which they were asked. The
mean number of different female sex partners
decreased from 2.80 at baseline to 1.23 at
12-month (P < 0.0001). Among participants
who had sex with a female partner(s) during the
previous six months, the mean number of dif-
ferent sex partners decreased from 3.56 at base-
line to 1.88 at 12-months (P < 0.0001). The per-
centage of participants who had sex with a
non-primary female partner decreased from
51% at baseline to 28% at 12-months (P <
0.0001). There was a significant decrease in the
meannumberofnewpartnersbetweenbaseline
(1.55) and 12-months (0.66) (P < 0.0001).
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Fewer participants reported they had new sex
partners during the 6 months prior to the
12-month follow-up (25%) compared with the
number who reported having new partners in
the 6 months prior to the baseline visit (42%)
(P < 0.0001). Among those who did report hav-
ing new sex partners, the mean number of new
sex partners decreased between baseline (3.70)
and 12-months (2.69) (P = 0.0123).

DISCUSSION

This study found that the HIV seroincidence
rate during this 12-month prospective cohort
study among high-risk IDU in Guangxi was 3.1
per 100 person years [95% CI: 1.6%, 5.2%].
Previous smaller studies have reported HIV

seroincidence rates among other IDU popula-
tions in China. A 1998 study conducted in
Pingxiang County in Guangxi province re-
ported HIV incidence of 2.38 per 100 per-
son-years among drug users at the first fol-
low-up period and 6.86 per 100 person-years
during the second follow-up visit.12 A recent
12-month prospective cohort study in Xichang
County of Sichuan province found that HIV in-
cidence was 3.17 per 100 person-years [95%
CI: 0.98%, 5.37%] at the 12 month follow-up
visit (YM Shao, unpublished data). Both the
above mentioned studies plus our results from
this Guangxi study demonstrate that HIV is
spreadingrapidlyamongIDUingeographicar-
eas other than Yunnan, the typical epicenter of
the HIV/AIDS epidemic in China. At the time
the above studies were conducted, neither drug
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TABLE 1. Changes in drug use behavior during the last 3 months at baseline, 6-months, and 12-months

Type of Drug Pattern of Use Timepoint P-Value

Baseline (BL) Month 6 Month 12 BL vs. Month 12

Heroin alone Never 3%
17/500

18%
63/360

33%
125/378

< 0.0001
At least once 97%

483/500
83%

297/360
67%

253/378

Cocaine Never 99%
494/500

99%
356/360

100%
378/378 0.25

Heroin+ Cocaine Never 100%
498/500

100%
360/360

100%
378/378 1.0000

Heroin + another drug Never 58%
288/500

86%
310/360

90%
340/378

< 0.0001
At least once 42%

212/500
14%

50/360
10%

38/378

Opium Never > 99%
499/500

> 99%
359/360

100%
378/378 1.0000

Buprenorphine Never 99%
496/500

100%
360/360

100%
378/378 0.25

Amphetamines Never 100%
500/500

100%
360/360

100%
378/378 1.0000

Morphine Never 100%
500/500

100%
360/360

100%
378/378 1.0000

Tranquilizers Never > 99%
498/500

100%
360/360

100%
378/378 1.0000

Other drug Never 92%
460/500

97%
348/360

98%
370/378

0.0002
At least once 8%

40/500
3%

12/360
2%

8/378

Note: P-values computed using an exact McNemar’s test for change in behavior between baseline and 12 months



treatmentnorneedleandsyringeexchangepro-
gramswerereadilyavailablein thestudyareas.

The overall retention rate at the end of 12
months was 87%. Retention methods used in
the study were designed by borrowing experi-
ences from other international studies.14,15

Maintaining high retention rates is generally
believed to be more difficult when working
with IDU in prospective cohort studies. Some
studies have reported that approximately 25%
of the participants were lost to follow-up.16,17

Our results suggest that a well designed and
thoroughly executed retention plan is key in
achievinghighretentionratesevenwhenwork-

ing with an IDU population. No baseline
behavioralcharacteristicswere found tosignif-
icantly affect retention in this study. Other
studies have also found that HIV high-risk be-
haviors were not associated with cohort reten-
tion.14-16,18

Our study identified self-reported changes
of high risk behaviors over the 12 month fol-
low-up period. Statistically significant de-
creases inreportedbehaviorswereobservedfor
injection of heroin alone, injection of heroin
plus another drug, and direct sharing or indirect
sharing of injection equipment. Statistically
significant changes in male sexual behaviors
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TABLE 2. Changes of injection equipment sharing behavior during the last 3 months at baseline,
6-months and 12-months

Sharing Injection Equipments Timepoint P-Value

Baseline (BL) Month 6 Month 12 BL vs. Month 12

Used needle after another
has used it

Never 32%
159/500

79%
286/360

91%
343/378

< 0.0001
At least once 68%

341/500
21%

75/360
9%

35/378

Know HIV status of
previous injector

Yes 32%
108/341

92%
69/75

83%
29/35

< 0.0001
No 68%

233/341
8%
6/75

17%
6/35

Used needle after HIV
positive person has used it

Never 95%
103/108

94%
65/69

100%
29/29

At least once 5%
5/108

6%
4/69

0%
0/29

Shared rinse water Never 25%
125/500

69%
248/360

92%
347/378

< 0.0001At least once 75%
374/500

30%
109/360

8%
31/378

Do not know < 1%
1/508

1%
3/360

0%
0/378

Shared a cooker Never 66%
331/500

95%
343/360

98%
369/378

< 0.0001
At least once 34%

169/500
5%

17/360
2%

9/378

Shared cotton Never 93%
467/500

99%
358/360

100%
378/378

< 0.0001
At least once 7%

33/500
1%

2/360
0%

0/378

Used front or backloaded
syringe*

Never 34%
172/500

74%
268/360

90%
341/378

< 0.0001
At least once 66%

328/500
26%

92/360
10%

37/378

Note: P-values computed using an exact McNemar’s test for change in behavior between baseline and 12 months. P-values not presented
could not be calculated using an exact McNemar’s test.

* Preloading syringe through front or back of syringe with use of a previously used syringe or needle.



included a decrease in the number of non-pri-
maryfemalepartnersand thenumberofnewfe-
male partners. The reported reduction in drug
injection risk behaviors is similar to other large
cohort studies of IDU in developed coun-
tries.19-23 Because there was no control group,
however, it is difficult to attribute this observed
reduction to the counseling and education par-
ticipants received during their visits. Also,
given the high HIV incidence and reliance on
self-reportdata,wecannotbecertainthat there-
ported reduction in drug injecting and reduc-

tion in injection equipment sharing is accurate.
It isverypossible thathigh riskdrugand/or sex-
ual behaviors were under-reported which
would have limited the detection of a signifi-
cant association between behavioral risk vari-
ables and HIV incidence.

Limitationsof thisstudyalso includeapossi-
ble selection bias. Because this study was re-
stricted to IDU within the inclusion criteria,
these results may not be representative of the
general IDU population in this region and
should be used with caution when applied to
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TABLE 3. Changes in male sexual behavior during the last 6 months at baseline, 6-months and 12-months

Sexual Behavior
(last six months)

Timepoint P-Value for Timepoint Difference

Baseline
(BL)

Month 6 Month 12 BL vs.
Month 6

BL vs.
Month 12

Month 6 vs.
12

Number of
different female
partners

Mean (SE) 2.80 (0.19) 1.52 (0.13) 1.23 (0.10)

< 0.0001 < 0.0001 0.0120
Median 1.0 1.0 1.0

Min-max 0.0-30.0 0.0-20.0 0.0-20.0

N 479 350 363

Vaginal/anal sex
with female Yes 79%

377/479
66%

232/350
65%

237/363 < 0.0001 < 0.0001 0.8858

If yes–number of
different female
partners

Mean (SE) 3.56 (0.22) 2.29 (0.18) 1.88 (0.13)

< 0.0001 < 0.0001 0.0098
Median 2.0 1.0 1.0

Min-max 1.0-30.0 1.0-20.0 1.0-20.0

N 377 232 237

Primary female
partner Yes 49%

233/479
46%

162/350
46%

166/363 0.0560 0.1389 0.6803

Female partner
inject drugs

Yes 8%
18/233

7%
11/162

5%
8/166

0.5299 0.0603 0.2760No 91%
212/233

93%
151/162

95%
158/166

Don't know 1%
3/233

0%
0/162

0%
0/166

Sex with non-
primary female Yes 51%

245/479
30%

106/350
28%

100/363 < 0.0001 < 0.0001 0.3177

How many new
partners did you
have?

Mean (SE) 1.55 (0.15) 0.74 (0.10) 0.66 (0.09)

< 0.0001 < 0.0001 0.1905
Median 0.0 0.0 0.0

Min-max 0.0-30.0 0.0-20.0 0.0-19.0

N 479 350 363

Did you have new
sex partners? Yes 42%

201/479
27%

93/350
25%

89/363 < 0.0001 < 0.0001 0.4958

If yes–how many
new partners?

Mean (SE) 3.70 (0.29) 2.77 (0.25) 2.69 (0.29)

0.0101 0.0123 0.6286
Median 3.0 2.0 2.0

Min-max 1.0-30.0 1.0-20.0 1.0-19.0

N 201 93 89

Note: P-values computed via GEE methodology required for correlated data.



IDU in other regions. IDU who injected drugs
and shared injection equipment less frequently
than required by our inclusion criteria were not
included in this study. It is possible that if these
IDU were included in this study, characteristics
of drug injection behavior (such as the fre-
quency of injection and the frequency of shar-
ing equipment) might be found to be statistically
associated with HIV seroconversion.

Our data strongly demonstrate that HIV is
spreading rapidly among high-risk IDU in
Guangxi, China. The high seroincidence and
retention rate in this study population offer the
opportunity to conduct HIV vaccine and other
interventiontrials topreventHIVtransmission.
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Mothball Withdrawal Encephalopathy–
Case Report and Review

of Paradichlorobenzene Neurotoxicity
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ABSTRACT. Paradichlorobenzene (PDB) is a common household deodorant and pesticide found
in room deodorizers, toilet bowl fresheners, and some mothballs. Although human exposure to the
compound is generally limited and harmless, PDB in larger doses can produce neurotoxic effects,
including a chemical “high” similar to that seen with inhalants such as toluene. Although rare,
frank addiction to PDB has been reported, and, in such cases, has been associated with gait ataxia,
tremor, dysarthria, limb weakness, and bradyphrenia, in various combinations. In such cases, the
adverse neurologic consequences have been presumed to result from a direct toxic effect of this
small, organic molecule. We report a case of chronic mothball ingestion where profound en-
cephalopathy with cognitive, pyramidal, extrapyramidal, and cerebellar features appears to have
been largely the result of PDB withdrawal, rather than direct toxicity. This case raises important
questions about the mechanism of PDB neurotoxicity and possible treatment options for PDB-ad-
dicted patients. We propose that in cases with clear clinical deterioration after abstinence,
readministration and gradual taper of PDB might be considered a therapeutic option. doi:10.1300/
J465v27n04_08 [Article copies available for a fee from The Haworth Document Delivery Service: 1-800-
HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://www.HaworthPress.com>
© 2006 by The Haworth Press, Inc. All rights reserved.]

KEYWORDS. 2-dichlorobenzene, neurotoxicity syndromes, substance-related disorders, sub-
stance withdrawal syndrome, basal ganglia diseases, catatonia

INTRODUCTION

Paradichlorobenzene (PDB) is a small or-
ganic molecule found in room deodorizers,
toilet bowl fresheners, and some mothballs.

Accidental exposure to high levels of PDB may
have adverse hepatic, renal, and hematological
effects.1 PDB also depresses the central ner-
vous system, and can produce intoxicating ef-
fects similar to those of inhalants such as tolu-
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ene. Initial exposure to PDB may be followed
by repeated voluntary exposures and even frank
addiction.2,3 Although most reports of neuro-
toxicity suggest a direct effect of PDB, we re-
port a case in which chronic mothball ingestion
was associated with a PDB withdrawal syn-
drome characterized by bradyphrenia, akinesia,
rigidity, mutism, dystonia, gait ataxia, and
widespread denervation of limb muscles.

CASE REPORT

A healthy 42-year-old African-American
woman with a remote history of major depres-
sionwithpsychoticfeatureswasadmittedto the
Neurology service at another hospital with four
months of increasing gait unsteadiness. Initial
assessment including brain MRI did not reveal
a clear etiology. The patient had been eating
mothballsandtoilet-bowlfresheners forat least
two years, but her presentation was deemed in-
consistent with known naphthalene toxicity
(the most common active ingredient of moth-
balls). She was transferred to Psychiatry for
treatment of suspected conversion disorder.

Over threeweeks,herneurologicstatusdete-
riorated. Her behavior was described as “in-
creasingly bizarre.” Speech became slow and
hypophonic, with single-word answers; com-
plete mutism ensued. She developed cogwheel
rigidity and became unable to walk. EEG
showed slow activity over the left occiput, but
brain SPECT imaging was normal. Tests for
hypothyroidism, syphilis, and Lyme disease
werenormal,aswereurine toxicology,24-hour
urineforheavymetals, serumanti-Purkinjecell
antibodies and CSF 14-3-3 protein. In total,
three lumbar punctures revealed normal CSF
glucose and white blood cell counts with nega-
tive bacterial and viral studies. Primary psychi-
atric catatonia was considered. Therapeutic
trials of antidepressants, antipsychotics, and
benzodiazepines produced no clinical improve-
ment.

Four weeks after hospitalization, she was
transferred to Neurology at Johns Hopkins
Hospital. She was mute, severely bradykinetic,
and moderately rigid with prominent torticollis
and dystonic posturing of both hands, but able
to followsimplecommands intermittentlysuch
as “wiggle your toes.” Multiple EEGs showed

diffuse slowing. MRI revealed scattered foci of
T2 signal hyperintensity in the periventricular
white matter, splenium of the corpus callosum,
and deep cerebellar nuclei bilaterally, suggest-
ing patchy demyelination (Figure 1). MR spec-
troscopy (MRS) showed changes consistent
with combined demyelination and axonal
loss. Electromyography revealed widespread
denervation of limb muscles with intact sen-
sory responses, suggesting an active polyradi-
culopathy or motor neuronopathy. Urine por-
phyrins and serum ceruloplasmin and thiamine
levels were normal. A search for occult malig-
nancy was unrevealing. A urinary organic acid
assay sent to assess for possible mitochondrial
disease disclosed the presence of 2,5-dichlor-
ophenol (DCP, a PDB metabolite), more than
two months after initial hospitalization.The as-
say revealed no other metabolic abnormalities,
nor thepresenceofnaphthalene,nor itsmetabo-
lites.

During her hospital stay, the patient re-
mained nonverbal and minimally responsive.
She often attended to examiners with her eyes,
intermittently showed two fingers to com-
mand, and sporadically waved goodbye to the
team exiting the room. Therapeutic trials of
methylphenidate and carbidopa-levodopa pro-
duced no improvement. A gastrostomy tube
wasplaced,andshewasdischargedtoarehabil-
itation facility.

Re-examination 6 months later revealed an
alert, cooperative woman with normal lan-
guage, naming, immediate recall, and attention
but impaired calculation and abstract reason-
ing. Torticollis had resolved and increasing
proximal strength allowed self-feeding despite
bilateral hand contractures. She ambulated
with assistance and a walker. She had no mem-
ory of events occurring during hospitalization.
She recalled eating mothballs regularly, but
could not explain how this habit began. One
yearafterhospitalization, thepatientcouldcon-
verse normally and eat independently, but re-
mained inanursinghomedue to impairedexec-
utive functioning and inability to walk more
than short distances.

DISCUSSION

Our patient initially developed disturbed
gait that began four months before hospitaliza-

64 SUBSTANCE ABUSE



tion. Because PDB abstinence might have be-
gun either before or at initial hospitalization,
theclinicalsymptomsmayeitherhavebeendue
to direct toxic or withdrawal effects. However,
the rapid neurologic decline weeks after hospi-
tal admission makes the overall clinical syn-
drome suspicious for PDB withdrawal.

Ourpatient’sclinicalprofile includedbrady-
phrenia, akinesia, rigidity, mutism, dystonia,
gait ataxia, and widespread denervationof limb
muscles. These signs point to diffuse central
nervous system dysfunction with dominant
frontal lobe, basal ganglia, cerebellar, and ante-
rior horn cell involvement. The findings and
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FIGURE 1. MRI revealed patchy areas of T2 signal hyperintensity in the (a) periventricular white matter,
splenium of the corpus callosum, and (b) deep cerebellar nuclei bilaterally, suggestive of demyelination.



time course are strikingly similar to those de-
scribed in five previously reported cases of
PDB addiction (Table 1). Notably, in one case
symptoms began shortly after hospitaliza-
tion-imposed abstinence and became worse
with time, suggesting withdrawal effects.4 In
another case, symptoms developed soon after
PDB ingestions stopped temporarily, lessened
when ingestions resumed, recurred when in-
gestions stopped permanently, then gradually
abated over 4 months.5 The effective PDB
‘challenge,’ ‘re-challenge,’ and recovery in
that case provides compelling evidence of
withdrawal toxicity.

If PDB withdrawal is the cause there must be
a biologically plausible mechanism to produce
the observed syndrome. PDB is lipophilic and
can accumulate in adipose tissue,7,8 so it may
accumulate in and damage myelin, possibly
leading to secondary neuronal dysfunction. In
our patient, MRI and MRS were indeed consis-
tent with demyelination. However, this does
not explain why symptoms developed (pre-
sumably) only after abstinence and why the
clinical severity was out of proportion to the ra-
diographic changes, contrasting sharply with
other demyelinating diseases like multiple
sclerosis. Instead, neuronal loss, as implied by
MRS and widespread limb denervation by
EMG, might explain the clinical severity. It is
known that withdrawal can destroy neurons in
animal models of abstinence after chronic ex-
posure to ethanol.9 Likewise, ethanol with-
drawal after chronic exposure produces life-
threatening central nervous system dysfunc-
tion in humans. Although we could not find

similar evidence for PDB specifically, it is
plausible that PDB withdrawal could lead to
neuronal death and severe neurologic dysfunc-
tion.

Given the combination of biologic plausibil-
ity and clinical evidence in support of a with-
drawal mechanism, we believe this to be a case
of “mothball withdrawal encephalopathy.”
Our case suggests withdrawal may be more de-
structive than exposure, and raises questions
about this unusual clinical syndrome. First,
how do PDB and its metabolite DCP relate to
the patient’s clinical syndrome? Liver clear-
ance of both substances is fast (days) but accu-
mulation in adipose tissue and depletion of
these stores is slow (weeks).7,8 So, although we
found DCP and not PDB in our patient’s urine,
this is pharmacologicallyconsistent with either
DCP or PDB adipose stores, depending on
whether liver metabolism of the parent com-
pound occurs before or after accumulation in
fatty tissues. Which compound’s withdrawal
was primarily responsible for nervous system
damage remains unclear.

Second, what is the most appropriate treat-
ment for chronic PDB addiction? To speed
PDB/DCP depletion from adipose tissue in our
patient, we considered serum dialysis, a
ketogenic diet, and displacement by propofol,
butwefoundnoempiricdataorclinicalconsen-
sus to support using these methods. We also
considered feeding the patient mothballs or ad-
ministering PDB parenterally to treat the sus-
pected withdrawal syndrome (similar to histor-
ical treatments foralcoholwithdrawalsyndrome,
using parenteral ethanol), but this seemed im-
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TABLE 1. Summary of clinical features in reported cases of PDB addiction-associated neurotoxicity.

Reference Age/gender Symptoms Known timecourse

[2] 16 yo female Decreased visual acuity, cerebellar ataxia Inhalation of PDB for unknown duration,
symptoms resolved a few months after final
exposure

[3] 54 yo female Progressive weakness, difficulty walking Decades sniffing mothball/toilet deodorizers,
no long term follow up

[5] 19 yo female Dermatosis, unsteady gait, hand tremor,
mental sluggishness

2.5 yr PDB mothball ingestion, symptoms
resolved 4 months after final exposure

[6] 25 yo female Cerebellar ataxia, dysarthria, generalized
weakness, hypotonia

6 yr PDB powder exposure, symptoms
resolved 6-8 months after final exposure

[4] 21 yo female Acute cerebellar syndrome progressing
to mutism and catatonia

7 mo PDB mothball ingestion, some recovery
2 months after final exposure



prudent given the severity and duration of her
neurologic syndrome at the time of diagnosis.
Furthermore, previous reports indicated that
recoverywould likelyoccurwithin4-8months,
as it indeed did for our patient, though with sig-
nificant neurologic residua.

Further scientific study might be beneficial
in clarifying the underlying mechanisms of
PDBneurotoxicity,andmighthelpguide thera-
peuticdecisionmaking.However,withoutnew
scientific information, we encourage providers
to at least consider early re-administration and
gradual taper of PDB as a possible therapeutic
optionincasesofPDBaddictionwithclearclin-
ical deterioration immediately following a pe-
riod of abstinence.
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ADDENDUM

While this report was under review, another
case of PDB mothball addiction was reported
(FeuilletL,MalletS,SpadariM.Twingirlswith
neurocutaneous symptoms caused by mothball
intoxication. N Engl J Med, 2006; 355(4):
423-4.). Symptoms in the more heavily af-
fected patient began after two months of absti-
nenceand includeddermatosis,unsteadygait, a
cerebellar syndrome, and mental sluggishness,
among others. A total recovery occurred after 6
months. This is consistent with the other cases
in Table 1.
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