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Abstract
Objectives—To study community wide
trends in injecting prevalence and trends
in injecting transitions, and determinants.
Design—Open cohort study with follow up
every four months (Amsterdam Cohort
Study). Generalised estimating equations
were used for statistical analysis.
Setting—Amsterdam has adopted a harm
reduction approach as drug policy.
Participants—996 drug users who were
recruited from 1986 to 1998, mainly at
methadone programmes, who paid 13 620
cohort visits.
Main results—The prevalence of injecting
decreased exponentially (66% to 36% in
four to six monthly periods). Selective
mortality and migration could maximally
explain 33% of this decline. Instead,
injecting initiation linearly decreased
(4.1% to 0.7% per visit), cessation expo-
nentially increased (10.0% to 17.1%), and
relapse linearly decreased (21.3% to
11.8%). Non-injecting cocaine use (mainly
pre-cooked, comparable to crack) and
heroin use strongly increased. Trends
were not attributable to changes in the
study sample.
Conclusions—Harm reduction, including
large scale needle exchange programmes,
does not lead to an increase in injecting
drug use. The injecting decline seems
mainly attributable to ecological factors
(for example, drug culture and market).
Prevention of injecting is possible and
peer-based interventions may be eVective.
The consequences of the recent upsurge in
crack use requires further study.
(J Epidemiol Community Health 2001;55:356–363)

Injecting drug use has been reported in 121
countries worldwide,1 and there may be 5 mil-
lion injecting drug users (IDUs).2 Prevention
of injecting is a major public health goal.
Firstly, among illicit drug users, injecting use is
associated with a substantially increased risk of
morbidity and mortality.3–6 Next to this, IDUs
also exhibit higher levels of social, mental, drug
and legal problems.7–9 Secondly, although it
seems that various combinations of preventive
measures can be eVective in lowering injecting
risk behaviour,10–12 some level of risk seems
hard to prevent.13–15 Moreover, the prevalence
of hepatitis and HIV infections can already be
high only one to two years after initiation of
injecting, leaving little room for prevention.16

Prevention of initiation into injecting drug
use may be diYcult17 18 as cultural (for
example, norms, attitudes) and ecological (for
example, drug market, drug policy) factors
seem important determinants.1 19–22 Whereas in
several cities injecting behaviour was reported
to decline, such as New York,23 24 cities in
Spain,21 22 and Edinburgh,25 26 injecting is in-
creasing in other places, for example, in
Asia.1 27 Many previous studies were serial
cross sectional surveys, and trends in the
prevalence of injecting among drug users might
be observed in the absence of individual
behaviour changes (for example, injecting
initiation and cessation). This can be attribut-
able to selective depletion of injectors in an
aging cohort of drug users because of mortality
and migration.

Amsterdam is an interesting city to study
community wide and individual trends in
injecting behaviour because of its harm reduc-
tion approach.28 As an estimated 60% of opioid
users attend one of the low, medium or high
threshold methadone programmes in Amster-
dam,29 these programmes may have had an
impact on trends in injecting use, methadone
treatment being associated with reduced drug
injecting.11 12 30 Needle and syringe availability
is high and there are no needle prescription or
possession laws.31 Needles and syringes can be
bought at pharmacies, certain shops and vend-
ing machines, and Amsterdam has the oldest
needle exchange programmes (NEPs) world-
wide (start 1984). They are low threshold and
large scale (no limits to number of needles
exchanged, long opening hours, 13 locations).
Although several studies indicated that NEPs
do not lead to an increase in injecting drug
use,12 23 24 31 32 these often had short follow up,
the majority of NEPs being implemented
recently, on a smaller scale, and with more
restrictions. Other interventions in Amsterdam
include health education, HIV counselling and
testing (since 1986), and outreach activities.

The estimated number of opioid users in
Amsterdam remained fairly stable at an
estimated 6000, although the mean age
strongly increased.33 In 1990 there were about
2500 current injectors.34 As in other cities,
injecting seems on the decline, as the number
of needles exchanged halved and, among
current injectors, the mean age and duration of
injecting strongly increased.35 It is unknown to
what extent these trends are the result of indi-
vidual transitions in injecting versus selection
mechanisms. The Amsterdam heroin epidemic
started in the 1970s resulting in a possible
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cohort eVect with selective mortality. Also, a
“repatriation policy” was adopted; drug users
with a foreign nationality were stimulated to go
to their country of origin, injecting behaviour
being more prevalent among foreigners (70%)
than among Dutch users (40% among native
Dutch users, and 5% among Surinamese and
Antillean users).34

The main study questions are: (1) what are
the trends in the prevalence of current injecting
and in the incidences of initiation of injecting,
cessation of injecting, and relapse into inject-
ing; (2) to what extent can the trend in the
prevalence of current injecting be explained by
selection mechanisms; and (3) what are deter-
minants of the four outcomes under question
1. As part of the Amsterdam Cohort Studies,
long term follow up is available (1986–1998)
with high statistical power and determinants of
transitions in injecting behaviour have hardly
been established.

Methods
In December 1985 an open cohort study (con-
tinuous recruitment of new participants)
among drug users was started in Amsterdam.36

Briefly, recruitment is mainly via methadone
posts, including a special clinic for addicted
prostitutes. Participation is voluntary and with
informed consent. Participants are asked to
return every four months for follow up visits. At
every visit, blood is drawn and specially trained
nurses administer a standardised question-
naire. At intake, questions regarding current
behaviour refer to the period of six months
preceding the intake, while at follow up visits
these questions refer to the period between
present and preceding visit. Participants re-
ceive HIV test results together with HIV and
other counselling. From January 1986 to
December 1998, 1294 drug users were in-
cluded. For the purpose of this study, all 996
participants were selected who paid at least one
follow up visit; 13 620 visits were analysed.
The main determinant for loss to follow up is
having a foreign nationality.

The main outcomes studied were prevalence
of current injecting, incidence of initiation of
injecting (injecting at least once, among drug
users without injecting history), incidence of
cessation of injecting (a non-injecting period of
at least four months, among current injectors),
and incidence of relapse into injecting (inject-
ing at least once, among former drug injectors
who stopped injecting for four months or
more). Incidences are expressed as percentage
per visit, the mean interval between visits being
5.3 months. For all analyses, study visits were
the unit of analysis; one person can be multiple
times at risk for cessation and relapse. To adjust
for correlation between multiple measure-
ments of the same individual, generalised esti-
mating equations (GEE) were used for statisti-
cal analyses.37 As the correlation between
injecting behaviour at cohort visits within one
person was comparable between visits close
and far from each other in time, an exchange-
able autocorrelation structure was used.

To study trends over time, the dichotomous
outcomes were modelled with GEE using an

identity (linear) link function with a binomial
mean-variance relations—that is, an additive
model. In this model the main and possibly
polynomial eVect estimates of calendar year
reflect linear and exponential time trends,
respectively (a logistic link function would
inherently assume a non-linear time trend). As
percentages in additive models can be esti-
mated to be < 0% and > 100%, special atten-
tion was paid to the fit of the models by
comparison of (1) observed percentages, (2)
predicted percentages using model coeYcients
and (3) predicted values based on GEE output:
no systematic diVerences were present. Testing
was done two sided and p values <0.05 were
considered significant.

Various subanalyses were performed to study
exploratory mechanisms for the observed
trends. Firstly, trends over time may be
explained by changes in the composition of the
study population; trends were therefore statisti-
cally adjusted for changes in sociodemograph-
ics (see below, set 1). Trends were also adjusted
for “number of cohort visit” (coded from 0 to
5, representing visit 1, 2–3, 4–6, 7–12, 13–20,
>20, as a categorical variable), indicating a
possible preventive eVect of the study itself on
injecting behaviour attributable to the counsel-
ling component, and a possibly increasing
unwillingness to admit injecting at subsequent
cohort visits (socially desirable answering). No
adjustment was made for current behaviours
(set 2), as this can result in “overadjustment” as
several current behaviours can be intermediate
variables in the causal pathway.

Secondly, the trend in the prevalence of cur-
rent injecting may be attributable to selective
drop out, especially because of mortality and
migration. Two subanalyses were performed to
estimate the maximum explanatory potential of
such factors: (1) for participants lost to follow
up before the study end point (December
1998) it was simulated that they attended every
four months until this end point with continu-
ation of the injecting behaviour reported at the
last cohort visit, and (2) the trend in current
injecting was calculated only for participants
who were not lost—that is, who had a last
cohort visit in 1997–98.

Independent determinants for the four main
outcomes were also studied using GEE. A
logistic link function was used to be able to
provide odds ratios (ORs). With regard to the
prevalence of current injecting, information on
time dependent determinants was used at the
same visit at which current injecting was
reported. With regard to individual injecting
transitions, the time dependent current behav-
iours were measured at the last cohort visit
preceding the visit at which the outcome was
measured, to ensure that exposure always pre-
ceded the outcome. All univariately significant
variables were entered in a multivariate model,
after which backward selection was applied.
Categories of covariates were collapsed given
similar eVects. Ordinal variables showing a
dose-eVect relation were put into the model as
linear eVects. Selection of cohort visits with an
interval between visits of less than six months
(89% of all visits) gave similar results.
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Variable set 1 consisted of sociodemographi-
cal variables: gender, age (<30, 30–35, 35–40,
40+), nationality (Dutch, German, other), eth-
nicity (West European, Surinamese/Antillean,
other), school drop out before the age of 16,
history of injecting, years since onset of inject-
ing (<2, 2–6, 6–13, 13–21, 21+), age at start
injecting (<18, 18–24, 24+), years since cessa-
tion of injecting (<1, 1–2, 2–4, 4–8, 8+), HIV
serostatus, and having received an AIDS diag-
nosis. Sociodemographics reflecting current
behaviours were: prostitution, homelessness,
and frequency of methadone use (none, <daily,
daily; this is a valid surrogate for frequency of
attending methadone programmes38).

All variables in set 2 are current behaviours:
alcohol use (none, 1–4 units/day, >4 units),
tranquiliser use (none, <daily, daily), non-
injecting heroin and cocaine use (none, <daily,
daily), type of drug mainly injected (heroin,
cocaine, speedballs, other), frequency of inject-
ing (<daily, daily, >daily), multiple needle use
(none, 2–4 times injecting per needle, >4
times), percentage of new needles obtained via
the needle exchange programmes (0%, 1–99%,

100%), and type of steady sexual partner
(none, currently injecting, stopped injecting,
no injecting history).

Results
From January 1986 to December 1998, 996
drug users were recruited who paid at least one
follow up visit, totalling 13 620 visits. The
mean number of months between consecutive
visits was 5.3; for 11% of visits this period
exceeded six months, and for only 3% one year.
The changes in the sociodemographics are
shown in table 1. For a sound interpretation:
the proportion of visits paid by women and
current prostitutes declined because of selec-
tive recruitment via the STD clinic for drug
using prostitutes in the early years, and the
percentage HIV positive decreased only be-
cause selective loss to follow up of foreigners
who have a higher HIV prevalence, Surinamese
and Antillean participants having a Dutch
nationality.

The four main outcome variables all exhibit
favourable and significant trends. From
1986–88 to 1997–98, the prevalence of current
injecting declined from 66% to 36%, the
incidence of injecting initiation declined six-
fold, from 4.1% to 0.7% per visit, injecting
cessation almost doubled, from 10.0% to
17.1% per visit, and relapse into injecting
nearly halved, from 21.3% to 11.8% (table 2).
Given the small numbers of initiators, cessation
and relapse almost completely determine the
declining trend in injecting prevalence. With
regard to the prevalence of current injecting,
the quadratic eVect of calendar year is
significant; that is, the decline is increasing. For
injecting cessation, the quadratic eVect means
that the trend significantly exceeds a linear
increase. The decreases in initiation and
relapse rates are linear.

The high incidence of injecting transitions
shows that injecting is not a stable behaviour.
This is supported by the finding that of 800
participants who paid at least five cohort visits,
25% did never inject while attending the
cohort study, 21% reported injecting at every
cohort visit, and 54% reported one or more
changes in current injecting.

At visits at which drug users reported
current injecting use, there are also significant
changes in injecting behaviours (table 2). As
main type of drug, injection of speed balls
decreased while injecting cocaine alone in-
creased. Furthermore, the injecting frequency
has declined, both among needle exchange
programme attenders and non-attenders (data
not shown). Use of the needle exchange
programmes initially increased, after which this
trend became significantly weaker and reached
a plateau in 1993.

With regard to trends in non-injecting drug
use, three variables showed a U shaped pattern
(both linear and quadratic eVects of calendar
year were significant). Current heroin, cocaine
and tranquiliser use first decreased signifi-
cantly, after which there was a significant
increase (table 2). Figure 1 shows that, for
non-injecting heroin and cocaine use, this U
shaped pattern exists both at visits at which

Table 1 Trends in sociodemographic variables, using 13 620 visits of 996 drug users in the
Amsterdam Cohort Study

86–88 89–90 91–92 93–94 95–96 97–98 p Value

Number cohort visits 1658 1863 2110 2554 2772 2663
Female (%) 46 41 39 37 35 33 ***
Age 29.7 32.0 34.1 35.6 37.1 38.7 ***
Nationality ***

Dutch (%) 74 74 76 78 80 81
German (%) 18 16 13 10 8 7

Ethnicity ***
West European (%) 89 90 88 84 82 82
Surinam/Antillean (%) 5 5 6 9 12 12

Left school age <16 (%) 60 56 57 56 56 56 **
HIV seropositive (%) 36 37 36 33 29 26 ***
History of injecting (%) 89 89 87 86 82 79 ***
Years since onset injecting† 9.4 10.9 12.4 13.6 14.8 16.3 ***
Age start injecting† 20.3 21.0 21.7 22.4 22.7 22.7 *
Homelessness (%)‡ — 16 17 17 17 18 NS
Prostitution (%)‡ 29 20 14 14 12 10 ***
Daily methadone (%)‡ 83 73 72 70 70 66 ***

*, p<0.05; **, p<0.01; ***, p<0.001; GEE was used for statistical analysis, using a linear link
function. †Only at visits of participants with history of injecting. ‡Current behaviour—that is, in
the preceding six months or since the previous cohort visit.

Table 2 Trends in injecting and non-injecting drug use behaviours, using 13 620 visits of
996 drug users in the Amsterdam Cohort Study

86–88 89–90 91–92 93–94 95–96 97–98 Yr Yr*Yr

Injecting status (%)
never 11 11 13 14 18 21
stopped 22 26 28 31 35 42
current 66 64 59 55 47 36 NS **

Transitions injecting: (%)†
initiation 4.1 5.1 2.8 1.1 1.1 0.7 * NS
cessation 10.0 10.2 10.1 11.0 13.3 17.1 NS ***
relapse 21.3 20.1 19.3 16.9 13.4 11.8 *** NS

Injecting behaviours: (%)‡
Main type: heroin 20 21 20 17 22 24

cocaine 9 12 10 15 20 18 ** NS
speedballs 61 56 60 59 51 45
other 10 11 10 9 7 13

>2 injections/day 39 36 32 31 25 22 *** NS
All needles at exchange 57 65 66 75 73 73 *** ***

Non-injecting use: (%)
heroin: <daily 34 32 33 36 43 42 *** ***

daily 27 19 15 18 20 19
cocaine: <daily 30 28 19 31 38 48 *** ***

daily 14 10 9 8 10 14
tranquilisers 44 28 33 32 35 43 *** ***
>4 units alcohol/day 22 18 19 23 21 20 NS NS

Yr, p value eVect calendar year; Yr*Yr, quadratic eVect calendar year; *, p<0.05; **, p<0.01; ***,
p<0.001; GEE was used for statistical analysis, using a linear link function. †Expressed as
percentage per visit at risk, see methods. ‡Only at visits at which participants reported current
injecting.
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current and no current injecting use was
reported. Also, cocaine use has increased
stronger than heroin use in recent years,
cocaine use presently being at least as prevalent
as heroin use. Alcohol use did not change over
time (table 2).

The time trends in the main outcomes were
adjusted for the changes over time in the popu-
lation structure (that is, age, sex, HIV serosta-
tus, nationality, ethnicity, prostitution, school
drop out, homelessness, daily methadone use,
and for injecting cessation also for duration of
injecting), number of cohort visit and interval
between consecutive visits: the results did not
change (data not shown). There were no inter-
actions between calender year and these
variables, indicating that trends were similar in
subgroups. Because of the small number of
injecting initiates (n=34), the adjusted model
for initiation did not converge. However, if a
logistic link function was used instead of a lin-
ear link the declining trend remained signifi-
cant (see also table 3). Adjustment of trends in
the additional injecting and non-injecting
behaviours shown in table 2 also gave similar
results.

It was estimated which part of the trend in
the prevalence of current injecting can be
explained by selection mechanisms. Of 996
participants, 446 (45%) had not paid a visit in
1998 and can therefore be considered as drop
outs. Reasons for drop out were: death
(n=171), refused further participation (n=56),
migration (n=89), and no known reason
(n=129). The crude decline in current inject-
ing is 29.5% (from 66% to 36%). Simulation of
visits of participants, who were lost to follow
up, assuming continuation of last reported
injecting behaviour, resulted in a decline of
19.8% (from 66% to 46%, fig 2). Drop out can,
therefore, account maximally for 33% (1–19.8/
29.5) of the crude decline in current injecting.
If visits of participants were selected who were
not lost to follow up (visit in 1997–98), a
decline of 24.0% was observed (from 60% to
36%). Using this last method, drop out
accounts for 19% of the total reduction in cur-
rent injection (1–24.0/29.5).

Figure 1 Trends in non-injecting drug use by current injecting among 996 drug users participating in the Amsterdam
Cohort Study.
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Table 3 Independent determinants of the prevalence of current injecting and the incidence
of injecting transitions, using 13 620 visits of 996 drug users in the Amsterdam Cohort
Study

Current injecting
OR

Initiation
OR

Cessation
OR

Relapse
OR

Year† 1.17 0.57* 0.71 0.80*
Year*Year† 0.96*** — 1.05** —
Female 0.64*** — — —
Non-West European ethnicity 0.23*** 0.32* 1.60** —
Non-Dutch nationality 1.95*** — — —
Age‡ — 0.61* — 0.85*
Duration of injecting‡ NA NA — 1.14*
HIV positive 1.40** — — —
Duration stopped injecting‡ NA NA NA 0.81***

Current behaviours:§
Non-injecting heroin use¶

<daily 0.97 3.48 1.34*** —
daily 0.80** 7.13** 1.68*** —

Non-injecting cocaine use¶
<daily 0.81*** — — —
daily 0.91 — — —

Tranquiliser use¶
<daily 1.33*** 2.44 — 1.40*
daily 1.22** 3.47* — 0.98

Prostitution 1.63*** — — —
Steady sexual partner

none 1 1 1 1
currently injecting 1.56*** 3.35* 0.70** 1.17
stopped injecting 0.58*** 2.40 1.22 0.87
never injected 0.66*** 0.89 1.22* 0.67***

Daily methadone 0.76*** — — —
AIDS diagnosis — — 1.80** —
Needles via exchange

none NA NA 1 NA
1–99% 0.67**
100% 0.50***

Frequency injecting
<daily NA NA 1 NA
daily 0.47***
>daily 0.38***

*, p<0.05; **, p<0.01; ***, p<0.001; GEE was used for significance testing, using a logistic link
function; calendar year was forced into the models; NA, not applicable. †OR expressed per five
year increase in calendar year. ‡OR expressed per category of years (see methods). §For injecting
transitions, current behaviours were measured at the last cohort visit preceding the transition. For
prevalence of current injecting, they were measured at the same visit as current injecting. ¶Refer-
ence group is no use of drug.
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Table 3 shows independent and significant
determinants of the four outcome variables.
With regard to prevalent injecting, all univari-
ately significant determinants seemed to be
independent predictors. The associations with
heroin, cocaine and tranquiliser use were rela-
tively weak, whereas sociodemographics were
stronger predictors.

With regard to initiation of injection, five
independent determinants were identified. The
eVects of all predictors were fairly strong, and
there was an inverse dose-eVect relation
between age and injecting initiation. Variables
univariately but not multivariately associated
with initiation were high frequency of cocaine
use and prostitution (data not shown).

There were six independent predictors of the
incidence of cessation of injecting, the eVects of
drug use behaviours being most pronounced.
The eVect of having been diagnosed with AIDS
is relatively strong, but the overall impact is
modest given the small proportion of cohort
visits (2.3%) of participants who have been
diagnosed with AIDS. Additional variables,
only significant in univariate analyses, exhibit-
ing a higher likelihood of cessation are short
duration of injecting, non-Dutch nationality,
alcohol use, and non-injecting cocaine use
(data not shown).

Five variables were independently associated
with relapse into injecting. Three exhibited a
dose-eVect relation: the likelihood of relapse
decreased with older age and longer time since
cessation of injecting, and increased with a
longer duration of injecting. The eVect of tran-
quiliser use was non-linear: only drug users
who used tranquilisers less than daily have an
increased risk. Variables only univariately
significant with higher risk of relapse were male
gender, initiation of injecting at younger age,
HIV seropositivity, and frequent alcohol use
(data not shown).

Discussion
The main result of this study is that there is a
large and exponential decline in injecting
behaviour in the Amsterdam Cohort Study.
This is mainly the result of trends in individual
behaviour changes—that is, an exponential
increase in cessation of injecting and a linear
decrease in relapse into injecting. Cessation of

injecting often fails, but the balance of the
dynamic process of cessation and relapse is
towards a growing proportion succeeding in
long term cessation, a long duration of
cessation being associated with a smaller likeli-
hood of relapse. Initiation of injecting has also
declined significantly, but the absolute number
of new initiates was already low in the late
1980s so that this trend is relatively less impor-
tant. Study drop out, indicating selective mor-
tality and migration, could explain at most
33% of the injecting prevalence decline. This is
considered a maximum as several drug users
lost to follow up will have stopped injecting too,
especially as drop out may be related to cessa-
tion of injecting or drug use in general
(abandoning their old life with social contacts
to prevent relapse).39

Some comments are needed concerning the
generalisibility of the findings. Firstly, current
injectors are strongly overrepresented in the
cohort, and the mean age is relatively high. The
observed prevalence of injecting in 1998 of
36% may be twofold lower in Amsterdam,
according to unpublished estimates of the
Municipal Health Service in Amsterdam.
However, trends and risk factors are more gen-
eralisible than point estimates of prevalence
and incidence measures. All trends remained
significant after adjustment for changes in the
study population. Secondly, there may be a
sizeable subgroup of young injectors who are
not in contact with the health care system nor
with (older) drug users, for example, young
users of cocaine or synthetic drugs in the dance
scene. Such a group would not be connected to
the regular street scene, as in a 1998 survey in
Amsterdam among regular illicit drug users
aged 30 or less, only a small proportion
currently injected (van Ameijden, manuscript
in preparation). Also, only 32 current injectors
aged 25 or less could be identified in
Amsterdam after an extensive search
(snowballing/chain referral, nomination tech-
niques, and health care system).40 Thirdly, a
possible eVect attributable to the counselling
component of the cohort study is controlled for
by statistical adjustment of trends for number
of cohort visit. Furthermore, the medical
examinations reduce the likelihood of socially
desirable responding, injection stigmata (nee-
dle tracks, abscesses, scars) easily being de-
tected.

The prevalence of injecting in the cohort has
almost halved (66% to 36%). This is similar to
the twofold decrease in the number of needles
exchanged from 1990 to 1997,35 and cannot be
explained by an increase in buying needles as

Figure 2 Trends in the prevalence of current injecting among 996 drug users participating
in the Amsterdam Cohort Study.
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KEY POINTS

x Injecting drug use among Amsterdam
drug users has halved, mainly because of
individual behaviour changes.

x Non-injecting cocaine use has strongly
increased among Amsterdam drug users.

x Needle exchange programmes do not
increase injecting behaviour.

x Reduction of injecting seems possible.
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we showed that consistent use of NEPs
increased. Therefore, the estimated 2500 IDUs
in Amsterdam in 1990,34 including foreigners,
may have decreased to 1250, the total number
of drug users remaining fairly stable. As the
proportion of injectors is decreasing exponen-
tially, a substantial further decline may be
expected in the near future in the absence of
immigration of new IDUs. Although there was
a maximum impact of AIDS prevention meas-
ures in Amsterdam among current injec-
tors,14 15 the absolute number of overdoses and
new HIV and hepatitis infections will continue
to decline. This eVect is strengthened by the
declining proportion of recent initiates into
injecting among IDUs, infectious diseases inci-
dence being highest among recent initiates.41

Therefore, expansion of interventions targeted
at prevention of injecting behaviour does not
seem warranted in Amsterdam. However, there
are a considerable number of former and
current IDUs who have acquired HIV and
hepatitis infections in the past who are in need
of appropriate treatments and care.

EXPLANATORY FACTORS FOR TRENDS

With regard to eVects of drug policy, it is con-
firmed that harm reduction, including NEPs
and absence of injecting paraphernalia laws,
does not lead to an increase in the number of
injectors or frequency of injecting (see intro-
duction). The Amsterdam NEPS are low
threshold, large scale, and long existing.
Moreover, the current incidence of initiation of
injecting of 2%–3% per year was lower in
Amsterdam than in cities with smaller scale or
without NEPs and with stronger law enforce-
ment: 10% per year in Montreal,42 10% in New
York,43 and 30% in China.27 However, part of
these diVerences may be explained by a higher
mean age in the Amsterdam cohort. Other
authors hypothesised that injecting drug use
may be an unintended consequence of strong
law enforcement.1 20

It was found that daily methadone prescrip-
tion was associated with a lower injecting
prevalence, but not with injecting transitions.
However, from this study no conclusions can
be drawn concerning eVects of methadone
programmes, as data are lacking on methadone
dose and control for self selection bias is poor.29

In a more sophisticated evaluation study in
Amsterdam, an individually increasing metha-
done dose was strongly related to cessation of
injecting, but the increasing trend in injecting
cessation could not be explained by a commu-
nity wide increase in methadone doses.30

Moreover, all trends in individual transitions
remained significant when adjusted for matur-
ing out (that is, increasing age) and other
sociodemographics. Therefore, ecological fac-
tors are probably important, especially changes
in drug use culture and drug market. Drug
policy and law enforcement activities have not
changed substantially in Amsterdam. Ecologi-
cal factors were also indicated by studies show-
ing large geographical diVerences in injecting
prevalence.21 22 44 The importance of cultural
factors in Amsterdam is indicated by Suri-
namese and Antillean drug users, who have a

“needle taboo”, having a lower prevalence and
incidence of injecting and a higher cessation
rate, whereas foreign drug users inject more
often. Female drug users inject less often than
male drug users, although prostitutes were
found to inject more often. Ethnic and gender
diVerences have been observed before.27 45 46

Group norms and attitudes as a reason for
injection cessation are identified in a qualitative
study in Amsterdam, for example, perceiving
injectors as “losers” who are unhealthy.39 A
changing drug market is probably also impor-
tant in Amsterdam: the availability of pre-
cooked cocaine (crack) recently increased
while the availability of (injectable) cocaine and
heroin decreased,47 prices of heroin and
cocaine being relatively low (30–60 euro/
gram).

PREVENTION OF INJECTING

Prevention of injecting may be possible as
injecting is not an inevitable consequence of
using illicit drugs and as a growing proportion
succeeded in long term cessation of injecting.
Peer-based interventions may be an eVective
preventive measure as, in line with previous
studies,17 39 48 49 the most consistent determi-
nant for transitions was injecting behaviour of a
steady sexual partner. The majority of other
determinants do not seem amenable to inter-
vention, but important determinants were not
measured (see below). Several identified deter-
minants may only reflect intermediate factors
in the causal path. For instance, frequent non-
injecting heroin use was the strongest predictor
of injecting initiation; initiation of (frequent)
heroin use seems an important step in the
pathway to injecting use, as indicated in studies
among amphetamine49 and crack users.50 Also,
predictors of cessation—that is, high frequency
of non-injecting heroin use and not attending
NEPs—may indicate gradual injecting cessa-
tion and abandoning injecting users’ social
networks.

A recent qualitative study in Amsterdam39

showed that, although the actual reasons for
injecting cessation were hardly modifiable
(major health problems, inability to inject,
pressure of important others, severe depend-
ence, and cultural disapproval; similar to
another in depth study48), the health care
system can be of assistance with methods to
maintain non-injecting behaviour (high dose
methadone maintenance and other medi-
cation, adoption of non-injecting drug use,
abandoning injecting users’ social networks,
and adequate housing). Relapse prevention can
have a substantial eVect, as we found that
injecting is not a stable behaviour: 70% of
cohort participants with an injecting history
reported cessation for at least one four month
period.

NON-INJECTING COCAINE USE

Since 1992 in the cohort study, non-injecting
use of cocaine has tripled among IDUs and
more than doubled among non-IDUs. At
present, non-injecting use of cocaine is more
frequent than of heroin. Although no system-
atic data were available concerning mode of
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administration (for example, snorting,
smoking/free-basing; self prepared or pre-
cooked), other studies indicated that this
mainly concerns cocaine base51 with a recent
increase in cocaine being pre-cooked,47 that is,
ready to use (comparable in its eVects to
crack). The study population reported on here
mainly consists of older opioid dependants
who have a history of methadone treatment. In
an Amsterdam survey in 1998, among regular
drug users aged 30 years or less, about 90%
reported current use of pre-cooked cocaine use
and only one in five reported current injecting
(Welp et al, manuscript in preparation). As dis-
cussed earlier, ecological factors may be
responsible for the increase in cocaine use,
which was also suggested in other cities where
cocaine use recently increased.19 52 53
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