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Objective: This study was designed to
determine the availability of web sites of-
fering to sell opioid medications without
prescriptions.

Method: Forty-seven Internet searches
were conducted with a variety of opioid
medication terms, including “codeine,”
“no prescription Vicodin,” and “OxyCon-
tin.” Two independent raters examined
the links generated in each search and re-
solved any coding disagreements. The re-
sulting links were coded as “no prescrip-
tion web sites” (NPWs) if they offered to
sell opioid medications without prescrip-
tions.

Results: In searches with terms such as
“no prescription codeine” and “Vicodin,”

over 50% of the links obtained were
coded as “NPWs.” The proportion of links
yielding NPWs was greater when the
phrase “no prescription” was added to
the opioid term. More than 300 opioid
NPWs were identified and entered into a
database.

Conclusions: Three national drug-use
monitoring studies have cited significant
increases in prescription opioid use over
the past 5 years, particularly among
young people. The emergence of NPWs
introduces a new vector for unregulated
access to opioids. Research is needed to
determine the effect of NPWs on prescrip-
tion opioid use initiation, misuse, and de-
pendence.

(Am J Psychiatry 2006; 163:1233-1238)

r:[:le National Survey on Drug Use and Health (1), the
Monitoring the Future study (2), and the Drug Abuse
Warning Network Report (3) have cited significant in-
creases in prescription opioid use over the past 5 years,
particularly among young people. The causes for this in-
crease are unknown; however, the leadership of the Na-
tional Institute on Drug Abuse and the White House Office
of National Drug Control Policy have both expressed con-
cern that online pharmacies selling medications without
prescriptions may be playing a role (4, 5). “No prescrip-
tion” web sites (NPWs) advertise the availability of pre-
scription medications over the Internet without a legal
prescription. The U.S. General Accounting Office reported
on June 17, 2004, that it successfully purchased opioid
medications, including oxycodone and hydrocodone,
without prescriptions from 10 of 11 web sites (6).

The Internet complicates enforcement of the U.S. Con-
trolled Substances Act because U.S. customers can make
purchases from online pharmacies hosted in countries
that do not require prescriptions to sell opioid medica-
tions or do not enforce prescription regulations that are in
effect in the U.S. (7). This compromised enforcement of
the Controlled Substances Act removes health care profes-
sionals from the prescription process, introducing addi-
tional risk for drug misuse, abuse, dependence, and over-
dose. Of particular concern is the role that NPWs might
play in initiating opioid use among young people; individ-
uals who are 21 years and younger are the most frequent
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users of the Internet (8) and are in the age group in which
drug use typically begins (9).

Very little is known about the availability of NPWs, their
characteristics, or the degree to which they contribute to
drug abuse. This lack of basic information compromises
the ability of the public health system to develop and ini-
tiate appropriate prevention, intervention, and treatment
measures. The development of reliable NPW monitoring
methods and basic knowledge about NPWs are critical
first steps in developing a public health response to what
appears to be an Internet-borne means for spreading sub-
stance use, abuse, and dependence.

The Internet

With approximately 200 million Internet users in the
United States and more than 125 million individuals going
online every week (10), the Internet is a vital medium for
communication, entertainment, and commerce. The Pew
Internet and American Life Project (8) reported that 100%
of college students, 78% of 12-17-year-olds, and 63% of all
adult Americans are online at least once a month. Like
television, radio, and print media, the Internet provides
the public with information, entertainment, and adver-
tisements. The Internet differs from all other media, how-
ever, in at least one important way: it enables customers
from around the world to shop with relative anonymity in
a 24-hour marketplace.
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The benefits of the Internet apply equally to everyone,
including individuals who commit unlawful acts, such as
software privacy, virus release, identity theft, espionage,
and the sale of child pornography, illegal weapons, and
controlled substances (11). Online stores can be hosted
and registered anywhere in the world, advertising, selling,
and delivering products with relative anonymity and con-
venience—with little regard for the laws of other countries.
The U.S. Controlled Substances Act prohibits the sale of
schedule I drugs, such as marijuana, heroin, psilocybin,
crack cocaine, and Ecstasy, and regulates access to sched-
ule II-V drugs, including opioids, sedatives, stimulants,
and steroids, by requiring a valid prescription from an ap-
propriately licensed health care professional (7). Many
countries have drug policies that differ from those of the
United States or have similar laws butless enforcement. In-
dividuals wishing to sell drugs such as opioid medications
to customers in the United States can do so through NPWs
registered and operated outside the United States. These
web sites can be identified through Internet searches with
terms such as “Vicodin” or “no prescription,” potentially
enabling customers of any age to purchase opioids from an
international network of online pharmacies.

On July 30, 1999, a U.S. Deputy Associate Attorney Gen-
eral testified before the Subcommittee on Oversight and
Investigations, Commerce Committee, U.S. House of Rep-
resentatives, that “online pharmacies allow consumers to
purchase prescription drugs without any pretense of a pre-
scription” and that these web sites introduce “potential
risks to public health and safety” (12). A week later, the
White House issued Executive Order 13133, creating the
Working Group on Unlawful Conduct on the Internet, lead-
ing to the publication of “The Electronic Frontier” (13). The
Drug Enforcement Administration subsequently pub-
lished guidance (14) that specified four conditions under
which legal prescriptions can be issued over the Internet:
1) a patient presents a medical complaint, 2) a medical his-
tory is obtained, 3) a physical examination is performed,
and 4) some logical connection exists between the medical
complaint, the medical history, the physical examination,
and the drug prescribed. Prescriptions based on telephone
interviews or online questionnaires are not considered
valid. In support of these guidelines, the American Medical
Association subsequently issued guidance for physicians
on Internet prescribing that largely parallel’s the Drug En-
forcement Administration’s position (15).

Research on Internet Prescription
Opioids

In contrast to the many reports in the law enforcement
literature (16-23) and the popular press (24-31), there are
few publications in the public health or medical literature
concerning the availability of prescription opioids over
the Internet. In a MEDLINE search conducted on June 28,
2004, with combinations of terms including “online,” “opi-
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oids,” “Internet,” and “narcotics,” only one publication ad-
dressing the availability of prescription opioids over the
Internet was found: the preliminary report of the first au-
thor (R.EE) (32). Here we present results from a series of
studies that evaluated 1) the availability of NPWs over an
18-month period with repeated-measures analysis, 2) how
different search terms affected the proportion of NPWs
obtained, and 3) whether there was a difference in the pro-
portion of NPWs obtained via Google (and the other lead-
ing search engine, Yahoo), and 4) whether Internet
searches for commonly abused opioids, such as hydro-
codone, also generated links to addiction health informa-
tion web sites.

Method

To determine the availability of web sites offering to sell opioid
medications without a prescription and to develop basic knowl-
edge about the parameters affecting the types of web sites ob-
tained in searches, the investigators conducted a series of related
studies.

Method 1: “No Prescription Codeine”

Between March 3, 2003, and Sept. 7, 2004, seven NPW monitor-
ing studies were conducted as follows. Two raters independently
examined the first 100 links generated in Google searches with the
term “no prescription codeine.” Each resulting link was catego-
rized as an NPW if it contained a hyperlink to a web site offering
to sell a scheduled opioid medication without a prescription ei-
ther directly (“retail”) or indirectly through a portal web site. All
other links were categorized as either “information” if it provided
information about opioids, drug use, or drug treatment or “other”
ifitwas 1) a legitimate online pharmacy, 2) a broken link, or 3) any
other type of link (e.g., a link to the web site of a rock band named
Codeine). Portal web sites provide links to multiple retail NPWs.

The first rater prepared a spreadsheet with the following data
fields: 1) the web site’s name, 2) its URL, 3) the categorization of
the web site (e.g., retail, portal, information, or other), 4) whether
the web site was a duplicate of a previously identified site, and 5)
the country in which the web site was registered. The second rater
independently repeated the categorization process of coding of
the links. These two ratings were then compared and discrepan-
cies reconciled by viewing the links together and reaching a con-
sensus. Web site advertisements were not included because ad-
vertised links are not included in Google’s PageRank method (33).

Method 2: Expanded Opioid Search Terms

Eleven additional NPW searches were conducted between
April 15, 2004, and Sept. 7, 2004, with procedures identical to
those described above but with alternative drug search terms: “no
prescription Vicodin,” “no prescription OxyContin,” “Vicodin,”
“OxyContin,” and “codeine.”

Method 3: Relative Availability of Addiction Health
Information

During the first 2 weeks of August 2004, searches were con-
ducted with 27 opioid search terms; the procedures employed
were identical to those previously described, except only the first
20 links were examined for each term. Search terms included 1)
generic opioid medication names (e.g., “hydrocodone”) and 2)
opioid medication brand names (“Vicodin”). For each generic and
brand-name opioid, additional searches were conducted with the
prefix “no prescription” (e.g., “no prescription hydrocodone”). The
resulting web sites were categorized as before except that a new

Am | Psychiatry 163:7, July 2006



coding category was added: web sites that specifically provided
“addiction health information” (e.g., http://www.nida.nih.gov).

Method 4: Comparison of Google and Yahoo

With the NPW coding procedures described, the first 100 links
obtained with the term “no prescription Vicodin” were deter-
mined with both Google and Yahoo for searches that were con-
ducted in the same week in September 2004 by the two indepen-
dent raters.

NPW Database

Starting on Jan. 2, 2003, information about each NPW identi-
fied in NPW monitoring studies was entered into a database with
the following data elements: 1) web site name, b) URL (e.g.,
www.OxyContin.com), 3) categorization of link (portal, retail, in-
formation, other, and whether the link was a duplicate of a previ-
ously identified link), 4) date of search, 5) comments (e.g., “web
site states it temporarily ceased operations”), and 6) country in
which the opioid medication’s NPW was registered. By querying
a domain registration service (www.register.com), the investiga-
tors were able to determine the country in which each web site
was registered. Web site registration indicates the “official” loca-
tion of the business but not necessarily the nationality of the web
site owner.

Results

“No Prescription Codeine” Search Studies

Figure 1 presents the percent of the first 100 links cate-
gorized as NPWs obtained in methods 1 and 2. When the
term “no prescription codeine” was used across seven
time points, the percent of NPWs obtained ranged from a
low of 53% in March 2003 to a high of 88% in January 2004.
As evident from Figure 1, these proportions showed a ten-
dency toward an irregular pattern of change, and a logistic
regression model for polynomial tendencies did not fit
well. A discrete-time logistic model showed a significant
effect of time (x2=56.35, df=6, p<0.0001) and a significant
increase in the rates of Internet hits from the first to the
last searches (odds ratio=4.04, 95% CI=2.12-7.69), but fur-
ther time points were needed to obtain a better model of
the tendency over time. On the three searches in which
“codeine” was used without the “no prescription” prefix,
the percent of NPWs obtained ranged from 17% to 27%.
For these searches, a logistic regression analysis showed
significant effects of time (y?=13.41, df=2, p=0.001), prefix
(x?=108.6, df=1, p<0.0001), and the interaction of time and
prefix (x2=9.05, df=2, p=0.01). Overall, there was a much
higher odds of an NPW being obtained when the prefix
was used than when not (odds ratio=12.94, 95% confi-
dence interval [CI]=6.69-26.31). The three searches con-
ducted with “no prescription Vicodin” yielded NPW rates
ranging from 49% to 83%, whereas the single search con-
ducted with “Vicodin” without the “no prescription” prefix
generated 59% NPWs. When we compared the “Vicodin”
search with the “no prescription Vicodin” search in the
same month, it again suggested that including the “no
prescription” prefix tended to increase the rates of Inter-
net hits (x?=6.59, df=1, p=0.01) (odds ratio=2.21, 95% CI=
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FIGURE 1. Proportion of “No Prescription” Web Sites Gen-
erated by Six Opioid Medication Search Terms
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1.19-2.13). Finally, on the two searches with the terms “no
prescription OxyContin” and “OxyContin” (without the
prefix), the proportion of NPWs generated was 53% and
10%, respectively (x?=42.85, df=1, p<0.001) (odds ratio=
10.15, 95% CI=4.74-21.75).

The first page of links following any search (N=20) are
likely to be the most salient and influential. Thus, to assess
whether the proportion of NPWs was comparable for the
top 20 links as for the top 100 links, we calculated the hit
rates for the first 20 links found in the seven “no prescrip-
tion codeine” searches. On average, the odds of a link be-
ing an NPW in the top 20 was almost twice as high as a link
being in the top 100 (odds ratio=1.97) (95% CI=1.54-2.56).

Availability of Addiction Health Information

An exploratory study to assess the availability of NPWs
and addiction health information web sites revealed that
two search terms—“no prescription Vicodin” and “no pre-
scription hydrocodone”—yielded 80%-90% NPWs and no
links to addiction health information web sites. On the other
hand, a wide variety of opioid terms, including fentanyl, Du-
ragesic, buprenorphine, and Subutex—with and without the
“no prescription” prefix—yielded addiction health informa-
tion web sites and few or no NPWs (Figure 2).

Yahoo and Google

In a comparison of the two leading search engines, 76 of
the first 100 links in Google with the search term “no pre-
scription Vicodin” were coded as NPWs, whereas 93 of the
links in Yahoo were coded as NPWs (x2=11.03, df=1, p=
0.001) (odds ratio=4.20, 95% CI=1.72-10.27).
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FIGURE 2. Proportion of the First 20 Internet Links for Various Opioid Search Terms Categorized as “No Prescription” or
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Opioid NPW Database

As of Sept. 1, 2004, the opioid medication database in-
cluded 302 unique opioid NPWs, including 25 retail NPWs
and 277 portal NPWs. Portal web sites typically provide
access to a dozen or more retail NPWs; some (e.g.,
www.overseaspharmacy.com) offer links to more than 200
online pharmacies, including numerous opioid NPWs.
The NPWs in our database were registered in 44 different
countries, including 189 (65%) registered in the United
States, all of which were portals. NPWs included in the da-
tabase were only those that were identified in our “first 100
links studies”; a systematic examination of the NPWs
listed in these portal NPWs has not yet been performed.

Discussion

These NPW studies were intended to replicate what In-
ternet users would encounter if they conducted searches
for information about opioid medications and/or for the
availability of these medications without a prescription.
Together these 47 Internet-based monitoring studies indi-
cate that web sites offering to sell opioid medications with-
out a prescription are pervasive and, in many cases, more
prevalent than sites simply providing information. Cou-
pled with the General Accounting Office’s study document-
ing that NPWs do deliver opioid medications without a
prescription (6), it appears as if the Internet has increased
and facilitated the availability of these medications.

The consistency with which our searches yielded NPWs
indicates that their availability has been relatively stable,
at least since March 2003. Our ongoing research includes
continued monitoring of the availability of NPWs offering
to sell opioids as well as other classes of controlled sub-
1236
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stances to assess whether availability changes over time.
Continued monitoring of NPWs will make it possible to as-
sess the effectiveness of new enforcement and regulatory
efforts at eliminating or reducing the availability of NPWs.

NPW monitoring studies in which the first 100 links
were examined have provided a relatively large sample of
web sites that individuals may encounter when conduct-
ing opioid searches; however, people are unlikely to exam-
ine 100 links if they can find what they are seeking in the
first 10 or 20. The finding that NPWs were more densely
populated among the first 20 links is important since it
may provide a better reflection of people’s actual experi-
ence on the Internet.

The use of the search prefix “no prescription” consis-
tently increased the percent of NPWs obtained, suggesting
that this may be a more sensitive monitoring strategy. By
increasing the sensitivity of our search strategies, emerging
tendencies in the availability of prescription drugs over the
Internet may be enhanced. In future NPW monitoring
studies, investigators should consider including alterna-
tive search terms, such as the “no prescription” prefix.

In our exploratory study examining the availability of
addiction health information, it was notable that the “no
prescription Vicodin” and “no prescription hydrocodone”
searches yielded 80% and 90% NPWs, respectively, and no
web sites offering addiction health information; given that
10% of all high school students reported using hydro-
codone in the past year (2), prevention researchers and in-
terventionists might consider efforts to increase the visi-
bility of prevention messages on the Internet, particularly
keyed to the most frequently abused substances.

In our single comparison of the two leading search en-
gines, Yahoo generated significantly more NPWs than
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Google. Because all of our prior studies used Google, it is
possible that the findings reported here underestimate the
relative availability of NPWs when other search engines
such as Yahoo are used.

Itis important to recognize the limitations of these stud-
ies. First, unlike the General Accounting Office investiga-
tion (6), we made no effort to purchase opioids from the
NPWs identified in our searches. We do not know what
proportion of these web sites actually deliver opioid med-
ications without a prescription. It is possible that the high
delivery rate obtained by the General Accounting Office
does not apply to the web sites identified in our studies.
Future research should assess the proportion of NPWs
that actually deliver the medications as advertised.

A second limitation of the current study was its narrow
focus; by limiting our searches to opioid medication
terms, we hoped to develop a better understanding of one
class of NPWs. However, in the course of these and other
searches, we have found web sites offering to sell a diverse
range of scheduled substances, including sedatives, stim-
ulants, steroids, other opioid analgesics (such as fentanyl),
marijuana, opium poppies, coca leaves, nitrous oxide,
psilocybin, and peyote. To date, we have found no web
sites offering to sell Ecstasy, LSD, heroin, or cocaine. Re-
search is needed to assess the availability of web sites of-
fering to sell controlled substances in addition to opioids.

Search engines such as Google make NPWs readily avail-
able to the public without any medical guidance or control.
This unregulated access is likely to increase use and con-
tribute to abuse, dependence, and overdose. Young peo-
ple—the heaviest users of the Internet (34)—appear to now
have an unsupervised means of obtaining opioid medica-
tions. Although law enforcement agencies have been
aware of these web sites since 1999, their availability does
not appear to have diminished. Uncontrolled access to
prescription opioids introduces a unique development
with potential broad implications for law enforcement,
health care delivery, and drug policy.
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