
DOI: 10.1542/peds.2004-1199 
 2005;115;302-305 Pediatrics

Edward W. Boyer, Michael Shannon and Patricia L. Hibberd 
 The Internet and Psychoactive Substance Use Among Innovative Drug Users

This information is current as of May 19, 2005 

 http://www.pediatrics.org/cgi/content/full/115/2/302
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275. 
Grove Village, Illinois, 60007. Copyright © 2005 by the American Academy of Pediatrics. All 
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
publication, it has been published continuously since 1948. PEDIATRICS is owned, published, 
PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly

 at Brown Univ on May 19, 2005 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org/cgi/content/full/115/2/302
http://www.pediatrics.org


The Internet and Psychoactive Substance Use Among
Innovative Drug Users

Edward W. Boyer, MD, PhD*‡; Michael Shannon, MD, MPH‡; and Patricia L. Hibberd, MD, PhD§

ABSTRACT. Objective. The Internet contains an ex-
traordinary amount of information on the recreational
use of psychoactive substances. We investigated the ef-
fect of the Internet on the drug-use knowledge, attitudes,
and behaviors of adolescents.

Methods. Cross-sectional survey of adolescents being
managed for substance abuse.

Results. Of 12 patients (9 male, 3 female) who had
used the Internet to learn about psychoactive substances,
100% reported that Internet-based information had af-
fected the ways in which they had used psychoactive
substances. Of the 12 respondents, 8 described adopting
behaviors intended to minimize the risks associated with
psychoactive substance use. Respondents also reported
changes in the use of a wide variety of illicit substances
as well as over-the-counter and prescription pharmaceu-
ticals. Examiners assessed whether quotations demon-
strated that respondents’ knowledge, attitudes, and be-
haviors toward psychoactive substance use were affected
by Internet information. Despite the subjective nature of
the research question, there was a highly significant
agreement between coders.

Conclusions. Web-based data on psychoactive sub-
stances seem to influence a broad range of drug-use
behaviors in adolescents. Information on the ways that
the Internet is being used by this vulnerable population
should be considered in the design of Web sites to pre-
vent the initiation and use of psychoactive substances.
Pediatrics 2005;115:302–305; Internet, adolescent, drug
abuse, substance abuse.

Newly developed theories of drug use empha-
size highly experienced drug users who pos-
sess a significant grasp of psychoactive sub-

stance use.1,2 These individuals may function as
vectors through whom drug knowledge is dissemi-
nated to peers.1,2 The pivotal role that these adept
drug users may play in the spread of emerging drug
trends have made them an important prevention
target.1,2 Unfortunately, the response of this popula-
tion to Internet-based drug information (with which
innovative drug users can obtain an extraordinary
volume of data on practical aspects of drug use) is

poorly understood. The purpose of our study was to
examine the relationship between Internet drug-use
knowledge, attitudes, and behaviors in a group of
innovative adolescent drug users.

METHODS
This study was conducted in the Adolescent Substance Abuse

Program at Children’s Hospital (Boston, MA) and the Emergency
Department at the UMass-Memorial Medical Center (Worcester,
MA) between April 2002 and May 2003. Inclusion criteria were: (1)
age between 13 and 25 years; (2) had used the Internet to obtain
information about psychoactive substances; (3) medically stable;
(4) able to speak, read, or understand English or Spanish, and (5)
able to consent to the study. Respondents �18 years old provided
informed consent; those 13 to 17 years old assented to the study if
caretakers provided consent. Patients were excluded if they were
unable to provide informed consent; intoxicated with sedative-
hypnotic agents; or intoxicated from intentional overdose. Exclu-
sion of individuals using sedative hypnotic drugs allowed a more
focused assessment of psychoactive substance use by excluding
those persons abusing ethanol and pharmacologically similar
compounds. The study protocol was approved by the institutional
review boards of participating institutions.

Using a 48-item open-ended instrument, we performed a cross-
sectional interview of adolescents who were receiving care for
substance abuse. Domains of the instrument included gender/
ethnicity, frequency of Internet use, types of information obtained
online, drugs about which information had been sought online,
effects of Internet drug information on respondents’ opinions of
drugs, the initiation or modification of drug use after online
research, Web sites accessed for drug information, other sources of
information used by respondents, and respondents’ perceived
validity of online information.

The sample size for this study was empiric and intended to
provide preliminary data on the use of the Internet in adolescent
decision-making about illicit substance use in a high-risk popula-
tion. We analyzed the study variables using � and descriptive
statistics. We used an abstraction form to collect information about
the effect of Internet-based information on respondents’ drug-use
knowledge, attitudes, and behaviors. The abstraction form com-
prised 24 respondent quotations in random order. By means of
simple, dichotomous answers (“agree/disagree”), examiners as-
sessed whether quotations demonstrated that the respondents’
knowledge, attitudes, and behaviors toward psychoactive sub-
stance use were affected by Internet information. Masked versions
were coded independently by 2 examiners trained in the use of the
form, working according to an instruction manual, and blinded to
the results until all data collection was complete. We determined,
using the � statistic, the degree of interobserver agreement be-
tween coders.

RESULTS
Twenty-two individuals were approached for re-

cruitment; 12 met inclusion criteria and completed
the interview. Table 1 describes demographic char-
acteristics, sources of information, drugs about
which information was sought, changes in behavior,
and respondent comments.

All 12 adolescents reported a change in drug-using
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behavior after reviewing information obtained from
the Internet. Participants described changes in the
use of a range of substances including common
drugs (eg, marijuana and methylenedioxymetham-
phetamine [MDMA]) or lesser-known hallucinogens
(eg, 5-methoxy-dimethyltryptamine), herbs (eg,
Salvia divinorum, Syrian rue), mushrooms (eg, Aman-
ita muscaria), and pharmaceuticals (eg, dextrometh-
orphan, Oxycontin, Ritalin, and Paxil). Of the 12
participants, 8 described (1) using drugs that they
believed to be “safe,” (2) using substances believed to
be purer than pharmacologically related street drugs,
(3) smoking drugs through a filter to remove poten-
tial carcinogens, (4) avoiding addictive behaviors
and drugs, and (5) ceasing psychoactive substance
use. Despite the subjective nature of the research
question, there was a highly significant agreement
between coders (� � .64; P � .006).

To obtain information about drugs, participants
accessed a broad range of online drug information
including government antidrug Web sites, electronic
medical textbooks, online vendors of psychoactive
agents, and online drug encyclopedias. Of the 12
adolescents, 10 preferred drug encyclopedias such as
Erowid (www.erowid.org) to other sources. Of the
12 participants, 2 accessed mainstream Web sites (eg,
WebMD or government antidrug Web sites). Only a
single person verified Internet information by using
medical textbooks.

DISCUSSION
These data suggest that Internet-based information

on psychoactive substances influences a broad range
of drug-use behaviors in a cohort of innovative drug
users. Previously, online drug encyclopedias had
been theorized to promote the initiation of recre-
ational drug use.3–6 Study participants, however,
adopted new behaviors such as modifications in the
use of preferred drugs, the cessation of psychoactive
substance abuse, and the use of new drugs and drug
combinations. The striking finding from our study,
therefore, is that all respondents in our cohort mod-
ified their drug use after reviewing online drug in-
formation. This observation suggests that the Inter-
net has a profound ability to affect decisions related
to psychoactive substance use in a cohort of innova-
tive drug users. Interestingly, 8 of the 12 participants
adopted behaviors intended to minimize the risks
associated with drug use, a finding that suggests that
attempts to reduce the harm associated with psycho-
active substances are fostered by online information.

Respondents sought data from an unexpected
breadth of online resources including federal govern-
ment antidrug Web sites, electronic medical text-
books, online vendors of psychoactive agents, Web
forums, and online drug encyclopedias. However,
they seemed to prefer Web sites that may promote
the use of drugs such as online drug encyclopedias.
Our respondents’ preference may reflect the belief
that online encyclopedias purportedly contain infor-
mation that is more truthful than that contained in
government Web sites.7 Alternatively, this prefer-
ence may be due to the volume of information con-

tained within online encyclopedias. One encyclope-
dia, Erowid, contains 20 000 documents that detail
the practical aspects of drug use, including dosage,
modes of administration, and intended effects.8,9 Its
250 000 daily page visits and 6 million annual unique
visitors who seek information on �200 psychoactive
substances attest to Erowid’s popularity and the per-
ceived reliability of its information.8,9 In contrast,
Web-based antidrug efforts by the US government
do not compete effectively with online drug encyclo-
pedias. Governmental products do not penetrate In-
ternet search engine results effectively and therefore
are unlikely to be accessed by viewers.3

Health-behavior–change models often emphasize
the importance of individuals gaining knowledge
about specific health issues and incorporating these
data into daily activities.10 Accurate information can
assist adolescents in making sound health decisions
such as identifying options and learning potential
consequences of behaviors.11–13 Adolescents readily
accept information on topics ranging from smoking
cessation to sexual health and may rely on Web-
based information for a variety of reasons, including
ease of access, confidentiality, and the ability to ob-
tain “personalized” data.12,14–16 Once incorporated
into daily activities, Internet usage is believed to
change the behavior of adolescents and young adults
profoundly.17 Whereas older adults, who are unused
to new technologies, must consciously integrate the
Internet into daily routines, younger users may un-
consciously append the Internet into beliefs and be-
haviors that are being developed.18 For populations
raised on e-mail, instant messaging, and immediate
information, seeking data on psychoactive sub-
stances from electronic sources (and spontaneous
trust of those sources) may be normative.18

At present, Internet users must decide what infor-
mation offered on the Internet is valuable and what
is not.19 The information available on online drug
encyclopedias, which has been implicated in drug
abuse in adolescents, represents a considerable dan-
ger to a population that still needs adult supervision
and guidance.19,20 Currently, national drug-control
strategies have been unable to offer an effective al-
ternative to online drug encyclopedias and related
Web sites.

This is one of the first studies to obtain direct
information on the ways in which “at risk” adoles-
cents and young adults respond to Internet drug
information. We recognize that our data are prelim-
inary and our study population is selective. None-
theless, understanding how innovative drug users
respond to Internet data is important, particularly
because this group may act as vectors to influence
the drug-use behaviors of peers, thereby leading to
broader drug trends.1 These results demonstrate the
dramatic affect that Internet-based information ex-
erts on drug-use behaviors in a select cohort of ado-
lescents. Drug information that is tailored to adoles-
cents and delivered through the Web may offer a
highly focused means of delivering drug-prevention
messages to this vulnerable population. Additional
research into the mechanism by which Internet drug
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information disseminates into the general popula-
tion, as well as the effect of Internet data on drug use,
is urgently needed.
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TRYING TO AVOID A SECOND CAESAREAN:
MANY FIND THE CHOICE ISN’T THEIRS

“Women around the country are finding that more and more hospitals that once
allowed vaginal birth after Caesarean, or VBAC (commonly pronounced VEE-
back), are now banning it and insisting on repeat Caesareans. About 300 000
women a year have repeat Caesareans. The rate of vaginal births in women who
have had Caesareans has fallen by more than half, from 28.3% in 1996 to 10.6% in
2003. Major medical centers still perform such deliveries, but many smaller ones
have banned the practice, saying that it is riskier than once thought and that they
do not have the staff to handle emergencies that may arise. Obstetricians estimate
that there is a 1% chance that the old Caesarean scar will cause the uterus to
rupture during a subsequent labor, which can cause dangerous blood loss in the
mother and brain damage or death in the baby. A decade ago, the risk of rupture
was thought to be �0.5%. The percentage of babies injured after a rupture is not
known but is thought to be low.”

Grady D. New York Times. November 24, 2004

Noted by JFL, MD
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