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Abstract
Study objective—To describe the preva-
lence and patterns of use of crack and
cocaine hydrochloride among heroin
users in Spain. To explore if the expansion
of heroin smoking is accompanied by a
similar phenomenon for cocaine.
Design—Cross sectional study in 1995.
Face to face interviews using a structured
questionnaire.
Setting—Three cities with diVerent preva-
lences of heroin use by smoking: high
(Seville), intermediate (Madrid), and low
(Barcelona).
Participants—909 heroin users, 452 in
treatment and 457 out of treatment.
Main results—Last month prevalence of
crack use was 62.3% in Seville, 19.4% in
Madrid, and 7.7% in Barcelona. Most
users in Madrid (86.5%) and Barcelona
(100%) generally prepared their own
crack, usually with ammonia as alkali; in
Seville most users (69.7%) bought pre-
processed crack. The proportion of users
who began taking cocaine (crack or co-
caine hydrochloride) by smoking has
increased progressively since the seven-
ties, rising to 74.1% in Seville, 61.5% in
Madrid, and 28% in Barcelona in 1992–
1995, with the earliest increase in Seville.
The factors associated with crack use
were: residence in Seville (odds ratio (OR)
=16.3), cocaine hydrochloride use mainly
by smoking (OR=5.0), by sniYng
(OR=2.7) or by injecting (OR=2.5), heroin
use mainly by smoking (OR=2.8) and
weekly use of cannabis (OR=1.9).
Conclusions—In Spain smoking cocaine
may be progressively diVusing from the
south west to the north east, similar to
what has happened with smoking heroin,
but beginning later in time. The factors
associated with smoking cocaine are basi-
cally ecological or cultural in nature
(characteristics of the available drugs and
the main route of heroin administration in
each city).

(J Epidemiol Community Health 1998;52:172–180)

In countries where cocaine is not produced, it
is usually present in the form of cocaine hydro-
chloride (cocaine HCL), although it is some-
times found as base (crack or base). Cocaine
HCL is usually sniVed or injected and base is
usually smoked,1 although some studies have
described the use of cocaine HCL by smoking

and of crack by sniYng or by injecting.2–4 Nev-
ertheless, smoking cocaine HCL or sniYng
crack is not very eYcient and crack can only be
injected if it is previously heated in an acidic
liquid to obtain a cocaine salt. The route of
cocaine administration has important implica-
tions for the health of users. Although any
route of administration may produce similar
physiological eVects,5 injecting or smoking may
produce eVects that are more rapid, intense,
and of shorter duration,6 and may more often
be associated with frequent or compulsive
use7 8 and a higher level of dependence than
sniYng.9–11 Furthermore, most acute toxic
reactions seem to depend on the rapid
attainment of high plasma concentrations of
cocaine, associated largely with the use of
routes of rapid absorption (smoking and
injecting).12 This fact may explain, for example,
why most admissions to treatment and hospital
emergencies for cocaine use in the United
States occur in crack smokers,13 despite the fact
that crack is used less frequently than cocaine
HCL.14 15

In Spain cocaine use is relatively
widespread.16 However it is generally assumed
to be cocaine HCL while crack is thought to be
practically non-existent, a belief that is sup-
ported by the fact that only a small amount of
crack has been seized by the police (only 539
grams in 1994, for example).16 The limited
spread of crack use and the predominance of
cocaine HCL patterns of use, characterised by
the sporadic use of moderate amounts by sniV-
ing, have been considered important factors in
explaining the negligible health repercussions
of cocaine in Spain.17 But the truth is that few
studies have been made of the type of cocaine
in use (cocaine HCL or crack). The few reports
in this respect generally focus on users of other
illegal drugs and suggest that there is a strong
association in some areas between heroin and
crack use.18 For example, it is known that users
treated for heroin dependence in 1990–1991 in
aMálaga drug treatment centre very frequently
smoked a mixture of heroin and crack heated
on aluminum foil,19 and that the prevalence of
last month crack use in 1993 was 13.4%
among users in a Madrid syringe exchange
programme (almost all heroin users)20 and
9.2% among a group of heroin and cocaine
users recruited in the community in 35 Spanish
cities.21 In contrast, crack use seems to be quite
rare22 among other groups of illegal drug users,
such as cocaine users who do not use heroin,
only 1.8% of whom used crack in the
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aforementioned study of users recruited in the
community.21

The previously mentioned studies do not
report the geographical distribution of crack use
or the factors associated with its use. It is
important to know these factors, however,
because events are occurring in Spain that
could considerably influence them. For exam-
ple, the use of heroin by smoking is increasing in
all regions.This phenomenon began in the
south west (the Canary Islands and west Anda-
lucía) and spread progressively northeast, re-
sulting in three distinct areas of use by smoking:
a high prevalence area in the south west (Anda-
lucía, for example,), another of intermediate
prevalence in the centre (Madrid, for example),
and a third area of low prevalence in the north-
east (Cataluña, for example).19 23–25 Considering
the experience of other European countries1 26–29

and the results of the Spanish studies men-
tioned previously, a parallel phenomenon may
be occurring with respect to cocaine use among
heroin users, in which case the prevalence of
crack and cocaine HCL use by smoking would
be higher in areas and groups of heroin users
who adopt this same main route for heroin use.
To explore this hypothesis and to describe the
prevalence and patterns of use of crack and
cocaine HCL among heroin users in Spain, we
studied data on the use of crack and cocaine
HCL that were included in a cross sectional
study designed to study changes in the routes of
heroin administration in three cities (Seville,
Barcelona, and Madrid), each of which is
located in one of the three aforementioned
areas.

Methods
SOURCE OF INFORMATION

The source has been described in more detail
in another article.30 Nine hundred and nine
heroin users (305 from Seville, 304 from
Madrid, and 300 from Barcelona) were inter-
viewed between March and December 1995.
In each city, about half of heroin users were
recruited in drug treatment centres before
beginning treatment for heroin dependence
(treatment-users), and the rest were recruited
outside of these centres (street-users). All per-
sons had lived in the city where they were
recruited for at least six months during the
previous year and had used heroin during the
previous month and at least 15 times in their
lifetime. None of the street-users had been
treated for heroin dependence between 1 Janu-
ary 1995 and the interview date.
In selecting the treatment-users, all treat-

ment centres reporting to the State Informa-
tion System on Drug Abuse (SEIT in Spanish)
during 1994 were included in the sample,24

except for prison programmes. The total
included 25 centres. These centres mainly
carry out outpatient treatments, and for the
vast majority of users they are the entry to the
network of services for drug dependence treat-
ment. In each city the sample in each centre
was assigned proportionally to the number of
treatments reported to the SEIT in the second
quarter of 1994.

The street-users were selected by a process
combining targeted sampling31 and snowball
sampling.32 33 Some 65.4% (299) were re-
cruited directly by the interviewers in places
where it was supposed that the probability of
finding them was relatively high; 19.3% were
introduced or named by key informants, and
15.3% were named by other persons inter-
viewed (snowball sampling). Users were re-
cruited in the following types of targets: meet-
ing places for users (68.9%), areas where drugs
are sold (22.7%), and others (8.4%). Not
included were places or services that might
result in selection bias by route of drug admin-
istration (syringe exchange programmes, AIDS
patient services, etc). Key informants who
named users were friends or acquaintances of
the interviewers (42.0%), friends of the per-
sons interviewed (3.4%), workers in treatment
services (15.9%), and other persons who
worked with drug users (38.6%). Snowball
sampling was used in an attempt to make the
sample more representative by including per-
sons who might not be found in traditional tar-
get areas (those more integrated into main-
stream society) as well as “hidden” networks of
users. For this purpose, each person inter-
viewed who was selected by targeted sampling
or named by key informants was asked to name
a maximum of four heroin users who met the
inclusion criteria, and who, if possible, were not
present in the same target area where the inter-
viewee was recruited. The eYciency of this
technique, however, did not completely meet
expectations as most users did not name
anyone (only 182 persons were named) and
when they did, the persons named were often
present in the same place or it was diYcult to
interview them because they could not be
located or they did not keep their appoint-
ments.
Data collection was carried out by means of

a structured questionnaire, which included
variables on sociodemographic characteristics,
drug use, changes in main route of heroin
administration, and other factors. The admin-
istration routes of cocaine HCL and heroin
that were investigated are: (a) injecting, (b)
smoking in cigarrettes, (c) chasing, defined as a
smoking technique whereby the drug is heated
on aluminum foil so that it vaporises and can
be breathed in with a straw or the cartridge of
a ball point pen, which is generally known in
Spain as “fumar chinos” (chinesing) or “fumar
en plata” (smoking in silver), (d) sniYng,
defined as the breathing in of the powdered
drug into the nose, and (e) others. The term
“inhaling” was not included because for some
users it is a synonym for sniYng, while for oth-
ers it means chasing.
The questions about crack included: any

lifetime use, age at first use, changes in
frequency of use after the last change in main
route of heroin administration, use in the past
12 months and, for the same period, smoking
techniques such as chasing, smoking in a pipe
(basing) or other, how obtained, how prepared
and ingredients used, use in the last 30 days,
and frequency of weekly and daily use during
that period. In the pilot study it was found that
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in Spain cocaine base is generally called “base”
or “basuco” and that many users do not iden-
tify it as crack; some persons were even
annoyed or puzzled when an attempt was made
to establish the relation. Consequently, in the
questionnaire crack was called “base”, “ba-
suco”, “crack” or “cocaiína cocinada” (cooked
cocaine). With respect to cocaine HCL (pow-
dered cocaine in the questionnaire), variables
were included on: any lifetime use, route and
age of first use, changes in the frequency and
route of use after the last change of main route
of heroin administration, use in the past 12
months and the past 30 days and, for the same
period, the most frequent route of use, use by
injection, frequency of use and mean dose on
days when it was used. The interviewers were
28 persons who had privileged access to the
target areas and centres where they worked
because of their personal and professional
contacts.34 In 95.8% of the interviews no third
persons were present who could hear the
replies.

DATA ANALYSIS

Most questions were precoded. The question
on the way crack is prepared and the
ingredients used was an open-ended question,
and only the alkali used was coded while the
rest of the information was analysed qualita-
tively. Types of consumption in which the sub-
stance is absorbed into the lung, such as smok-
ing in cigarettes, chasing or basing, were called
pulmonary administration or simply smoking.
Injecting was considered the same as intrave-
nous administration because we assume that in
Spain the great majority of heroin or cocaine
injectors are intravenous users and that injec-
tion other than into a vein is very rare, although
this issue has not been investigated. Finally,
sniYng was considered the same as intranasal
administration. Most users (78.9%) expressed
the dose of cocaine HCL in grams, but some
stated it in units such as papers (6), packets (9),
lines (35) or micros (9), which had to be trans-
lated into grams. The respective dose equiva-
lents of these units were 0.25, 0.25, 0.08, and
0.001 g, which were established with the aid of
information from the users in the study,
clinicians, and anthropologists.The proportion
of non-responses was zero for most questions
in the three cities and less than 5% for all ques-
tions, except for the alkali used to make crack
(8.1% in Seville and 8% in Barcelona), which
was not precoded, and the age of first crack use
(5.0% in Barcelona), the route of first cocaine
HCL use (9.5% in Seville, 6.3% inMadrid and
Barcelona) and the change in frequency of
injecting cocaine HCL after the last change of
main route of heroin administration (13.8% in
Barcelona and 6.5% in Madrid), all of which
are questions requiring a significant eVort of
memory.
The statistical significance of the diVerences

was analysed by the ÷2 test for heterogeneity or
the ÷2 test for trends in the case of qualitative
variables, and by analysis of variance in the case
of quantitative variables. The null hypothesis
was rejected for values of p<0.05. The associa-
tion between current crack use and other vari-

ables was analysed by a non-conditional logis-
tic regression analysis, using the adjusted
prevalence odds ratio (OR) as a measure of the
strength and direction of the association. The
statistical analysis was made using SPSS/PC
for Windows, version 6.0.35

Results
SOCIODEMOGRAPHIC CHARACTERISTICS

These issues have been described in more
detail previously.30 Most users were male
(81.8%), single (72.6%), between 25 and 35
years of age (68.1%) and had less than nine
years of education (77.7%), lived in a family
setting (83.2%), and did not have regular work
(79.2%). Some 2.4% were foreigners and 6.7%
were gypsies. For many users, most of their
income came from small scale criminal activi-
ties such as robbery or the sale of stolen goods
(15.6%) and the sale of drugs (10.5%), or
marginal activities such as street vending
(6.3%), prostitution (5.9%), parking cars
(4.2%, all in Seville), and others (6.9%).

CHARACTERISTICS OF HEROIN USE

These issues have been described in more
detail previously.30 Ninety one per cent of the
persons interviewed were currently using
heroin daily or more than three times a week.
With respect to the current main route of
administration of heroin, smoking predomi-
nated in Seville (76.1% of users) and Madrid
(70.7%) and injecting in Barcelona (77.3%).
Heroin users who had ever used cocaine began
taking heroin and cocaine at the same average
age (19.3 years).

PREVALENCE OF CRACK AND COCAINE HCL USE

More than 95% had used cocaine, in the form
of cocaine HCL or crack, at some time in their
lives. Large diVerences were seen among cities
(p<0.001) with respect to prevalence of
current cocaine use, for use during both the
past year and the past month. The highest
prevalences were seen in Seville (84.3% and
69.5%, respectively) while the lowest were in
Barcelona (59.3% and 34.3%); the prevalences
in Madrid were 68.4% and 41.4%. If exclusive
use of crack, cocaine HCL and both substances
is considered separately, large diVerences in
monthly prevalence can be seen among cities
(p<0.001). Crack clearly predominates in
Seville, while cocaine HCL predominates in
Barcelona and Madrid, although not so clearly
in the Madrid (fig 1). When calculating the
prevalence of past month use for each form of
cocaine (crack or cocaine HCL), independ-
ently of whether the other form is also used,
large diVerences are seen among cities with
respect to crack (p<0.001), with the highest
prevalence in Seville (62.3%) and the lowest in
Barcelona (7.7%), but the use of cocaine HCL
is similar in the three cities (27.5% in Seville,
32.6% in Madrid, and 32.3% in Barcelona).
No significant diVerences were seen in the
prevalence of crack use between treatment-
users and street-users (29.6% and 30.2%); but
treatment-users were seen to have a lower
prevalence of use of cocaine HCL (27.4%)
than street-users (34.1%), p=0.03.
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TEMPORAL TRENDS IN FIRST ROUTE OF COCAINE

USE

If cocaine use is considered independently of
its form (crack or cocaine HCL), it can be seen
that the most frequent route of first use for the
whole sample was by sniYng; but when strati-
fying by year of first use, it is seen that the pro-
portion of users who began use by the pulmo-
nary route progressively increased from the
seventies to the early nineties, while the
proportion of those who began by the intrave-
nous or intranasal route was decreasing
(p<0.001). Thus, in the seventies most users
began by sniYng (71.7%) or using the intrave-
nous route (24.8%), and very few began by
using the pulmonary route (3.5%). In contrast,
the situation had changed radically in the
period 1992–1995 when the majority began
use by smoking (53.8%) or sniYng (36.3%),
while few began by using the intravenous route
(9.2%). If we also stratify by cities, a clear and
significant rising temporal trend in all three
cities can be seen in the proportion of users

who began by the pulmonary route (fig 2). In
contrast, the decreasing trends among those
beginning by sniYng in Madrid and those
beginning by injecting in Barcelona are not
statistically significant.

CHARACTERISTICS OF CRACK USE AND HOW IT IS

OBTAINED

History of use
Most users began taking crack after 1987,
although there are notable diVerences among
cities: the earliest users are found in Seville.
Among those who have used crack sometime in
their lives and who began to use heroin by
smoking, the mean age of first heroin use (20.0
years) was less than that of crack use (21.8
years), p<0.001. Looking only at those who
have used crack in the past year, no significant
diVerences were found among cities with
respect to age of first use, but there are diVer-
ences with respect to time of use: Seville users
have been taking crack for more years than
Madrid users, and those from Madrid have
used it longer than Barcelona users (table 1).

How crack is obtained
In Seville most users buy pre-processed crack
while in Madrid and Barcelona they make it
themselves or with the help of friends, usually
at the time of use. The crack is made using
cocaine HCL, water, and an alkali (generally
liquid ammonia) (table 1). The preparation
process described is generally as follows: a liq-
uid solution of cocaine and alkali is prepared in
a spoon; it is heated with a lighter until the
solution boils and an oily drop is formed.When
the drop solidifies, the remaining liquid is
strained or removed with a handkerchief or
paper napkin, obtaining crack that is ready for
use.

Current patterns of use
There are important diVerences among cities
in the predominant technique for smoking
crack (table 1). In Madrid and Seville chasing
predominates. Several users from Seville de-
scribed taking crack mixed with heroin using
this technique, without being explicitly asked
this question. In Barcelona basing predomi-
nates. Most users use rudimentary homemade
pipes made out of a receptacle (usually a glass
or bottle) filled with water or hard liquor and
covered with aluminum foil in which several
holes have been punched; tobacco ashes and
crack are placed on top, and a larger hole is
made to inhale the vapour, usually with a hard
plastic tube. This technique is often known as
smoking “basuco” or smoking in a “basuco”.
Other techniques, for example, smoking pow-
dered crack in cigarettes (“porros de base” or
base joints) are much less frequent. Large
diVerences in frequency of use were also found
among cities, with Seville having much higher
frequency than Madrid or Barcelona (table 1).
Of the 96 cases that used crack daily, 41.8%
did so once or twice a day, 29.7% three or four
times a day, and 28.6% five or more times.

Figure 1 Prevalence of cocaine use in last 30 days among heroin users in Seville,Madrid,
and Barcelona (%).
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DiVerences between treatment-users and
street-users
No important diVerences were detected be-
tween the two groups with regard to how crack
was obtained or in the history and current pat-
terns of crack use. Looking only at those who
had used crack in the past year, it can be seen
that the mean age at first use of this drug was
higher in the treatment-users than in the
street-users (23.5 and 22.3 years, p=0.04).
Treatment-users also smoked crack exclusively
in the form of “chasing” more often than did
street-users (63.7% and 52.3%, p=0.02).

FACTORS ASSOCIATED WITH CURRENT CRACK USE

The logistic regression analysis shows that the
factor most strongly associated with current
crack use was residence in Seville (OR=16.3).
Other positively associated factors were: use of
cocaine HCL by the pulmonary (OR=5.0),
intranasal (OR=2.7) or injected route
(OR=2.5), preferential use of the pulmonary
route to administer heroin (OR=2.8) and
frequent use (at least once a week) of cannabis
(OR=1.9). A non-significant association was
also detected with residence in Madrid
(OR=1.9), preferential use of the intranasal
route to administer heroin (OR=2.3), daily

heroin use (OR=1.7), and the use of ampheta-
mines (OR=2.1) or “designer drugs” such as
methylenedioxymethamphetamine (ecstasy) or
other phenylethylamines derivatives (methyl-
enedioxyethylamphetamine methylenedi-
oxyamphetamine, etc ) (OR=1.7) (table 2).

CHARACTERISTICS OF COCAINE HCL USE

History of use
Most users began taking cocaine HCL before
1988 by the intranasal route. Among those who
had used cocaine HCL in the last year there
were diVerences among cities with respect to
the age of first use, which was generally lower in
Seville than in Madrid or Barcelona (table 3).
Those who had used both cocaine HCL and
crack began to use cocaine HCL at an earlier
age than crack, with diVerences ranging
between 3.5 years in Seville and 6.3 years in
Barcelona. In general, the later the age of first
use of cocaine HCL, the later the age of first
crack use (p<0.001).

Current patterns of use
Large diVerences are seen among cities with
regard to the main route of administration of
cocaine HCL. The intravenous route predomi-
nates in Madrid and Barcelona, while in Seville

Table 1 Method of obtaining crack, history, and current patterns of crack use among heroin users in Seville,Madrid and Barcelona (%)

Seville Madrid Barcelona p Value

First year of use among lifetime crack users*
1980–83 7.3 6.8 7.9 < 0.001
1984–87 30.9 13.6 17.2
1988–91 39.3 51.0 41.7
1992–95 22.5 28.6 33.1

(275) (206) (151)
Age of first use among past year crack users
< 15 2.9 3.2 6.7 0.95
15–19 30.6 27.2 28.9
20–24 33.1 32.8 28.9
25–29 21.1 21.6 20.0
30 and more 12.4 15.2 15.6

(242) (125) (45)
Length of use (years) among past year crack users
< 3 16.9 27.2 42.9 < 0.001
3–5 29.0 37.6 26.2
6–8 27.3 21.6 14.3
9–12 21.2 7.2 11.9
> 12 5.6 6.4 4.8

(231) (125) (42)
Way of getting crack during past year
Always prepared by the user 9.1 73.0 80.4 < 0.001
Usually prepared by the user 4.6 13.5 19.6
Prepared by user or purchased with about the same frequency 16.6 3.2 0.0
Usually purchased 26.6 2.4 0.0
Always purchased 43.2 7.9 0.0

(241) (126) (46)
Alkali used for preparing crack during past year
Always aqueous ammonia 90.2 85.6 75.7 < 0.001
Sometimes aqueous ammonia and sometimes sodium bicarbonate 9.8 11.7 5.4
Always sodium bicarbonate 0.0 2.7 18.9

(112) (111) (37)
Techniques for smoking crack during past year
Always chasing 59.2 73.0 13.0 < 0.001
Sometimes chasing and sometimes basing 30.8 19.8 15.2
Always basing 10.0 7.1 71.7

(240) (126) (46)
Most frequent technique for smoking crack during past year
Chasing 86.7 88.1 19.6 < 0.001
Basing 13.3 11.9 80.4

(240) (126) (46)
Frequency of use during past 30 days
< 1 day a week 12.1 32.2 36.4 < 0.001
1–3 days a week 35.3 49.1 45.4
4–6 days a week 8.9 3.4 9.1
Daily 43.7 15.3 9.1

(190) (59) (22)

* Fifteen cases who reported beginning use before 1980 were excluded from the analysis, as this was considered very unlikely. † Four persons who used base by chas-
ing or basing stated that they sometimes also took it in cigarettes mixed with tobacco (“base joint”). In one case, crack was used only by the intravenous route. The
number of subjects for which information was available for each variable is shown in parentheses.
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the intranasal route is more frequent, although
quite a few users in Seville used the pulmonary
route (table 3). All those who smoked cocaine
HCL, except for one person, used the chasing
technique. The proportion of monthly users of
cocaine HCL who had injected this drug
sometime in the past month was 33.3% in
Seville, 60.6% in Madrid and 68.0% in Barce-
lona (p<0.001). Most users took this drug less
than four times a week, and the mean dose on
the days they used it was less than 1 g. The
mean dose diVered significantly among cities: it
was highest in Barcelona and lowest in Seville,
but no significant diVerences in frequency
(days a week) of use were detected.

DiVerences between treatment-users and
street-users
Treatment-users tended to use cocaine HCL
more days a week than street-users (p=0.01),
with no significant diVerences with respect to
other variables regarding patterns of cocaine
HCL use.

CHANGE IN CRACK AND COCAINE HCL PATTERNS

OF USE AFTER CHANGING THE MAIN ROUTE OF

HEROIN ADMINISTRATION

Most users did not change these patterns, and
those who did usually changed them in the
same way as for heroin. Those who changed
from injecting to smoking heroin tended to
increase the level of crack use and decrease the
frequency of cocaine HCL use by injection,
and those who changed from smoking to
injecting tended to decrease the level of crack

use and increase the use of cocaine HCL by
injection, especially in Barcelona (table 4).

Discussion
It is well known that heroin users in Spain fre-
quently use cocaine,19 36 but to date almost no
studies have been made of the form of presen-
tation of this drug (cocaine HCL or crack), or
of its patterns of use. This study provides new
information on these factors and suggests that
in some regions, principally in the south, the
use of crack has spread extensively among
heroin users, to the point that, in some areas
such as Seville, it has displaced cocaine HCL as
the main form of cocaine use. Many users,
especially in Seville, experimented with this
drug before 1988, the year in which the police
reported the first crack seizure.16 The presence
of a geographical gradient in the prevalence of
cocaine use by smoking (high in Seville, inter-
mediate in Madrid, and low in Barcelona),
similar to that of the prevalence of heroin use
by the pulmonary route, and of a temporal gra-
dient in the spread of use (earlier in Seville,
intermediate in Madrid, and later in Barce-
lona) leads us to think that we could be facing
a progressive diVusion of crack use from the
south west to the north east, similar to the
spread of heroin smoking, although later in
time. This phenomenon should be considered
when planning preventive and health care
actions targeting this population, because the
spread of crack could partly oVset the benefits
derived from the progressive abandonment of
heroin administration by injection, including

Table 2 Factors associated with current crack use among heroin users in Seville,Madrid, and Barcelona

Past 30 days prevalence of crack use
(%) Adjusted odds ratio† 95% Confidence intervals

City
Seville 62.3*** 16.3 (8.6, 30.7)
Madrid 19.4 1.9 (1.0, 3.5)
Barcelona 7.7 1

Age (y)
35 and above 27.2 0.7 (0.4, 1.4)
25–34 29.7 0.9 (0.5, 1.4)
< 25 33.1 1

Years of education
< 8 35.8* 0.8 (0.5, 1.2)
8 25.7 0.9 (0.5, 1.4)
> 8 28.7 1

Currently working
Yes 27.0 0.7 (0.5, 1.1)
No 30.6 1

Daily use of heroin during past 30 days
Yes 32.5*** 1.7 (0.9, 3.2)
No 15.0 1

Main route of administration of heroin during past 30 days
Smoking 44.5*** 2.8 (1.7, 4.5)
SniYng 13.3 2.3 (0.9, 5.8)
Injecting 14.5 1

Cocaine HCL use during past 30 days
Yes, mainly by smoking 70.0*** 5.0 (2.2, 1.3)
Yes, mainly by sniYng 49.0 2.7 (1.6, 4.8)
Yes, mainly by injecting 23.5 2.5 (1.4, 4.5)
No 25.6 1

Frequency of cannabis use during past 30 days
Weekly 34.5* 1.9 (1.3, 2.9)
< Once a week 24.7 1.2 (0.6, 2.3)
Never 25.4 1

Designer drug use during past 30 days
Yes 37.0 1.7 (0.7, 3.7)
No 29.5 1

Amphetamine use during past 30 days
Yes 50.0** 2.1 (0.9, 5.0)
No 29.1 1

† The odds ratio for each variable is adjusted by logistic regression for all variables included in the table. The number of persons included in the analysis was 900.
Statistical significance of diVerences of crack use prevalence among diVerent categories of each variable: NS: not significant; *: p < 0.05; **: p < 0.01; ***: p < 0.001.
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those related with HIV infection, as high risk
sexual behaviour seems to be more frequent
among crack users.9 37

The assumption to date, based on data from
police seizures, has been that the crack market
in Spain has barely evolved.16 Our results con-
firm that, indeed, in the areas of low prevalence
of use such as Madrid or Barcelona, there is
little buying and selling of this substance, and
most users make it themselves. In contrast, in
the areas of high prevalence, such as Seville and
probably other cities of Andalucía, most users
buy pre-processed crack. The market for this
substance is probably based on home or

“cottage industry” production, as the amounts
seized in recent years have been very small. A
crack market has also been detected in other
European areas, such as the United Kingdom,3

Paris,38 and Rotterdam.28

Perhaps one of the newest contributions of
this work, in relation to others carried out pre-
viously in Europe, is the finding of large
geographical diVerences among heroin users
within the same country in the prevalence of
crack and cocaine HCL use by smoking. Our
study also suggests that the most important
factors explaining the use of crack at the
individual level are probably not personal
characteristics of users themselves, but rather
supra-individual factors that are ecological or
cultural in nature and linked to the place of
residence, such as the predominant routes of
heroin use in the area, characteristics of the
local drug market, and the influence of social
networks in which the user is immersed. Two
arguments support this assertion: (1) The fac-
tor most strongly associated with crack use is
the city of residence, and this association
persists after adjusting for other individual
variables, including routes of use of heroin and
cocaine HCL, and (2) most users do not
change their patterns of cocaine use after
changing the main route of heroin administra-
tion. The importance of ecological and cultural

Table 3 History and current patterns of use of cocaine hydrochloride among heroin users in Seville,Madrid, and
Barcelona (%)

Seville Madrid Barcelona p Value

First year of use among lifetime users of cocaine HCL
< 1975 3.3 1.4 1.4 0.47
1975–79 12.4 15.2 12.9
1980–83 24.1 23.3 24.5
1984–87 32.8 23.2 28.1
1988–91 20.4 23.3 24.5
1992–95 6.9 4.6 8.6

(274) (283) (278)
First route of administration
Injecting 17.0 27.7 21.7 0.02
Smoking 3.3 4.2 2.1
SniYng 79.7 68.1 76.2

(276) (285) (281)
Age at first use among past year users of cocaine HCL
< 15 9.8 10.8 6.7 0.04
15–19 53.1 58.7 70.1
20–24 25.9 22.8 15.2
25–29 7.7 4.2 6.1
30 and more 3.5 3.6 1.8

(143) (167) (164)
Length of use (y) among past year users of cocaine HCL
< 3 2.8 2.4 6.1 0.22
3–5 12.6 14.4 18.9
6–8 20.3 28.1 24.4
9–12 26.6 20.4 20.1
> 12 37.8 34.7 30.5

(143) (167) (164)
Main route of administration during past 30 days
Injecting 21.4 55.6 64.9 < 0.001
Smoking 27.4 16.2 1.0
SniYng 51.2 28.3 34.0

(84) (99) (97)
Frequency of use during past 30 days
< 1 day a week 25.0 32.3 38.1 0.14
1–3 days a week 44.0 44.5 42.6
4–6 days a week 11.9 5.1 10.3
Daily 19.0 18.2 8.2

(84) (99) (97)
Average daily dose during past 30 days (each day of use)
< 0.25 g 36.9 16.3 13.4 0.006
0.25–0.49 g 20.2 24.5 25.8
0.5–0.99 g 23.8 33.7 30.9
1–1.99 g 14.3 14.3 23.7
2 g and more 4.8 11.2 6.2

(84) (98) (97)

The number of persons with information for each variable is shown in parentheses.

Table 4 Changes in use of crack and cocaine hydrochloride after last change of main route
of heroin administration among heroin users in Seville,Madrid, and Barcelona (%)

Change from injecting to
smoking (n)

Change from smoking to
injecting (n)

Number 145 92
Changes in level of crack use
No change 79.3 77.8
Increase 13.1 7.8
Decrease 7.6 14.4

Changes in level of cocaine HCL use
No change 68.3 69.7
Increase 10.3 11.2
Decrease 21.4 19.1

Changes in frequency of injecting cocaine
HCL
No change 54.0 71.8
Increase 5.0 22.4
Decrease 41.0 5.9
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factors in starting or maintaining some usage
behaviours has been shown by analysing the
distribution of crack use among diVerent
ethnic or racial groups,39 factors associated
with use of the intravenous route for heroin
administration23 25 40 and risk behaviours for
HIV infection.41

A clear association seems to exist between the
predominant forms of using heroin and cocaine
within an area. For example, users in Seville,
who take heroin mainly by chasing, use more
crack than cocaine HCL and generally use
crack by chasing and cocaine HCL by sniYng
— although 27.4% use it by chasing. Users in
Barcelona, on the other hand,whomainly inject
heroin, use much more cocaine HCL than
crack, they use crack mainly by basing and
cocaine HCL by injecting, with no users taking
it by chasing—and Madrid users, who mainly
take heroin by smoking, but where the transi-
tion from injecting to chasing occurred later
than in Seville, are in an intermediate situation.
Furthermore, at the individual level, crack con-
sumption is associated with the use of heroin
and cocaine HCL by the pulmonary route. It is
diYcult to know if the way heroin is used shapes
the way cocaine is used, or if it is the other way
around, or if both phenomena are independ-
ently determined by other factors. However,
there is evidence to suggest that the diVusion of
heroin use by smoking occurred before the dif-
fusion of crack use. In this study, for example, it
was seen that the age of first heroin use by
smoking averages 1.8 years less than the age of
first crack use. In addition, most heroin users in
Madrid in 1995 took this drug mainly by smok-
ing, however the use of crack was not yet wide-
spread.
The predominant technique for smoking

crack where use is most widespread (Seville
and Madrid) is chasing. Chasing is well
adapted to use when mixed with heroin,1 28

which must explain its popularity among
Spanish heroin users. The fact that various
users in Seville spontaneously mentioned the
use of crack mixed with heroin, as well as
evidence from other studies,19 suggests that this
behaviour may be comparatively widespread in
some areas in the south of the country.
Although to date crack users in Spain have

rarely been found outside of heroin user
circles,21 22 in the near future experimental use
of this drug could spread outside these circles.
The groups most aVected could be young
socially disadvantaged people, circles of prosti-
tution and drug traYcking, and possibly regu-
lar users of cocaine HCL, cannabis, ampheta-
mines or “designer drugs” outside of the heroin
world. In this regard, it should be pointed out
that crack use in this study was associated with
use of these drugs, although some of these
associations were non-significant. Among the
conditions that could facilitate the diVusion of
crack use are: (a) the already initiated develop-
ment of the market for this substance, espe-
cially if cheap crack comes on the market; (b)
the spread of HIV infection among drug injec-
tors, which would induce users to switch from
the intravenous route to other routes of drug
use; (c) greater social acceptance of smoking

than of sniYng or injecting; and (d) the fact
that cannabis—paradigm of the smokable
drug—is generally considered less dangerous
than other drugs, which could lead some
persons to believe that little harm results from
smoking any drug. Some of these factors are
certainly similar to those that have facilitated
the change to the pulmonary route of adminis-
tration in the case of heroin. It could be argued
that in, the case of crack, the bad image derived
from the wide dissemination of the negative
consequences of the crack epidemic in the
United States could act as a dissuading mecha-
nism to brake its spread. But unfortunately
many users in Spain do not know they are con-
suming crack, because it is used and sold under
the name of “base” or “basuco”. The name
“basuco” probably comes from the use of
“vasos” (glasses) in its processing, together
with the incorrect use of the South American
term “basuco”, which is used there to refer to
coca paste or cocaine sulphate.42

It is necessary to design studies and
strategies of action to monitor the spread of
crack use and curb its consequences, because
the US experience shows that it can become an
important public health problem.2 Linguistic
issues (mainly, the diVerent terms used for
crack and cocaine base) need to be considered
to adequately monitor this phenomenon.
Certain study limitations must be kept in

mind when interpreting these results. As in
many epidemiological studies of illegal drugs,
there may be problems with how representative
the sample is, deriving mainly from two factors:
the non-probabilistic nature of the subsample
of street-users and ignorance of the proportion
of treatment-users in the whole population of
heroin users. To minimise the problems
derived from the first factor, we worked with a
rather large sample, seeking to include as
diverse a selection of users as possible. The
second factor is unlikely to introduce impor-
tant biases because the diVerences between
treatment-users and street-users were small. In
addition, the fact that half of the users in the
sample were street-users could reduce the
biases derived from the tendency of samples
based on treatment services to over-represent
users who have been taking drugs for a longer
time and who have greater health problems. In

KEY POINTS

+ Crack use has spread among heroin users
in Seville, displacing cocaine hydrochlo-
ride as the main form of cocaine use.

+ In Barcelona and Madrid cocaine smok-
ing is probably rising among heroin
users, while injecting remains as the main
route of cocaine use.

+ A crack market has developed in Seville,
whereas in Madrid and Barcelona most
users make the crack themselves.

+ In Spain cocaine smoking could be
diVusing from the south west to the north
east, similar to what happened with
heroin smoking.
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any case, it is highly probable that users who
began drug use more recently and those who
are more integrated into mainstream society
are still under-represented in the whole sam-
ple. The fact that all the data are self reported
may give rise to some problems of data validity.
Furthermore, the data on events that occurred
a long time ago (for example, first use of a
drug) may by aVected by biases of memory
aand survival.
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