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Abstract
Aims and setting—Descriptions of behavioural epidemics have received little attention
compared with infectious disease epidemics in Eastern Europe. Here we report a study aimed at
estimating trends in the prevalence of injection drug use between 2005 and 2009 in Estonia.

Design and methods—The number of injection drug users (IDUs) aged 15–44 each year
between 2005 and 2009 was estimated using capture-recapture methodology based on 4 data
sources (2 treatment data bases: drug abuse and non-fatal overdose treatment; criminal justice
(drug related offences) and mortality (injection drug use related deaths) data). Poisson log-linear
regression models were applied to the matched data, with interactions between data sources fitted
to replicate the dependencies between the data sources. Linear regression was used to estimate
average change over time.

Findings—there were 24305, 12292, 238, 545 records and 8100, 1655, 155, 545 individual IDUs
identified in the four capture sources (Police, drug treatment, overdose, and death registry,
accordingly) over the period 2005 – 2009. The estimated prevalence of IDUs among the
population aged 15–44 declined from 2.7% (1.8–7.9%) in 2005 to 2.0% (1.4–5.0%) in 2008, and
0.9% (0.7–1.7%) in 2009. Regression analysis indicated an average reduction of over 1700
injectors per year.

Conclusion—While the capture-recapture method has known limitations, the results are
consistent with other data from Estonia. Identifying the drivers of change in the prevalence of
injection drug use warrants further research.
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INTRODUCTION
There is evidence that both risk behaviours (high risk sexual behaviour, illicit drug use) and
related infectious diseases (sexually transmitted and blood borne infections) are constantly
evolving in the interplay between social-environmental factors, pathogens and their hosts
(Bello et al., 2011). In an epidemic outbreak of an infectious disease the prevalence in a
particular population does not grow indefinitely, but saturates at some level. Following the
initial spread there is generally a fall in the incidence followed by a reduction in prevalence.
The same is likely to apply to behavioral epidemics. There are similarities between the
spread of drug use, in particular the spread of the use addictive drugs (such as heroin), and
that of infectious diseases. The use of drugs is communicated, not as an organic agent, but as
a kind of “innovative” social practice or custom, and not to everyone but only to those who,
for whatever reason, are not immune (i.e. susceptible individuals) (Rossi, 2002).
Behavioural epidemics have received little attention compared with infectious disease
epidemics in Eastern Europe.

Estonia is a small country in the northern-eastern part of Europe with a population of about
1,340,000 (Statistics Estonia, 2012). According to a global review of injection drug use and
HIV epidemiology, Estonia has one of the highest prevalences of injection drug users
(IDUs) among people aged 15–64 years (1.51% in 2007) coupled with a high HIV
prevalence among IDUs (Uusküla et al., 2008; Mathers et al., 2008). We have previously
estimated the prevalence of IDU among ages 15–44 in Estonia to be 2.4% in 2004 (Uusküla
et al., 2007). Capture-recapture (CRC) is an indirect method that estimates population size
from the degree of overlap between two or more separate samples from a population (Hook
& Regal, 1995). The method calculates the extent to which the same individuals appear in
datasets from different sources, and extrapolates from this to estimate the number of
individuals who do not appear in any of the sources. Several assumptions are made when
using CRC: the population is closed; overlaps between datasets can accurately be identified;
the samples are independent or multiple sources are used to account for dependencies; all
members of the population have an equal probability of occurring in any of the sources;
representative samples of the population can be obtained (Millar et al., 2008). As injection
drug use encompasses criminal and health problems, CRC studies should obtain data from
both criminal justice and healthcare sources to target the population (Hickman et al., 2001).

We have used CRC methodology to estimate the number of IDUs in the 15–44 year age
range in Estonia for each year between 2005 and 2009and to examine the trend in
prevalence of injection drug users during this period.

METHODS
DATA SOURCES AND DEFINITIONS

Our target population was men and women aged 15–44 who were residents in Estonia and
injecting drugs at some time between 2005 and 2009. Series of cross-sectional studies
conducted in several location and across the period of 2004 to 2011 have documented that
overwhelming majority (~ 95%) of IDUs in Estonia are of age 15–44 (Talu et al., 2009;
Uusküla et al., 2012). We used four data sources: 1) police data on drug-related offences, 2)
data on drug treatment from the Estonian Health Insurance Fund (EHIF), 3) data on drug
overdoses from EHIF, and 4) data about injection drug use related deaths from the Estonian
Causes of Death Registry (ECDR). Each data source is described below and the main
characteristics are summarized in Table 1.
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To differentiate injection drug users from non injection drug users among case files we
limited the data abstraction to health events (overdose, drug treatment, death) related to the
opiates use. This evidence is supported by the data from the Estonian drug treatment
database. According to the data from 2010 only 5.6% of persons receiving drug treatment
and admitting opiates use (heroin, fentanyl, poppy liquid, other opiates) have never injected
drugs (personal communication Dr. Kaire Vals, administrator, Estonian drug treatment
database). Further, attribution of non-fatal overdoses and deaths related to the opiates use
being associated with injection drug use is confirmed in the discussions with the health care/
prevention services providers and Estonian Forensic Science Institute researchers (Denissov,
2012; personal communication Dr. Marika Väli, Deputy Director of Estonian Forensic
Science Institute). For Police data – preparatory key informants (drug users, police officials)
interviews documented that 90 % of the drug users arrested/detained at the Ida-Virumaa
county and close to 80% in Tallinn area (Harjumaa county) are injection drug users
(personal communication, Ave Talu, Estonian Drug Monitoring Center).

Police: drug-related offences—Data on drug-related offences detected and registered
by the police was abstracted from the POLIS database which is a national database
comprising data on all registered crimes. According to police information, the POLIS
database is relatively complete due to the mandatory character of reporting, technical control
and regular auditing. However, POLIS is an administrative database and does not record
details on routes of drug administration (i.e. injected or other). We defined IDUs as people
registered in the database for the unlawful acquisition, storage, or use of small quantities of
narcotic drugs or psychotropic substances without a doctor's prescription.

Estonian Health Insurance Fund (EHIF): drug treatment and overdoses—
Healthcare in Estonia is funded through a compulsory scheme under which employers are
obliged to fund health insurance for their employees. In addition, certain groups (i.e.
pregnant women, persons under 19 years of age, persons receiving an Estonian state
pension) do not pay but are covered by the insurance. As of 31 December 2010, EHIF had
1,256,240 members representing 93.7% of the Estonian population (Estonian Health
Insurance Fund, 2010). Emergency care (i.e in the case of drug overdose) is free and
covered for everyone in need irrespective of the health insurance status. It is important to
note, however, that studies conducted in Estonia among IDUs found less than 50% health
insurance coverage in this group (Vorobjov et al., 2012). The EHIF database was used to
construct a data source of people who received treatment related to the use of opioids
(International Classification of Diseases, tenth edition (ICD-10) codes F11.0-F11.9) and a
separate data source of people who had an opioid overdose requiring emergency care
(ICD-10 T40.0, T40.1, T40.2) from 2005 to 2009.

Estonian Causes of Death Registry (ECDR) (E): Injection drug use related
deaths—ECDR is developed in collaboration between Statistics Estonia and the National
Institute for Health Development, containing individual data from 1983 and onwards. Our
study considered all deaths deemed after autopsy to be due to an acute reaction to an opiate
and confirmed by the pathologist's report on the basis of organic samples (blood and/or
tissue), including ICD-10 codes T40.2, T40.3, T40.4, and T43.6 if heroin, morphine,
methadone, or fentanyl/3-methyl-fentanyl had been detected.

MATCHING
In all data sets an identification (ID) variable consisting of initials of first name and
surname, full date of birth (day/month/year) and gender was constructed. Additionally, from
the police and EHIF database an encoded identification code (which does not permit
personal identification or linking to other registries) was obtained. This code could not be
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used for matching purposes, but allowed us to identify different records belonging to the
same individuals within the respective data sets, and thus assess the quality of the
constructed ID variable. The persons’ identity remained unknown to us at all times.

The data sets from police and EHIF were originally composed of episodes and not
individuals. Unique individuals were identified by the ID variable and one record per person
was kept for each year. Records belonging to individuals under 15 or over 44 were removed.
The ID variable was then used for cross-matching between the data sources. Individuals
cannot appear in any other data source after death and this therefore violates the requirement
for defining a closed population. Therefore, when estimating the number of IDUs in a given
year, deaths from the following year were used (e.g. for the 2007 estimation, we used deaths
from 2008).

ANALYSES
We evaluated the dependence among sources using the Poisson log-linear model for
complete data. Data from each year of observation were arranged in the 24 incomplete
multiway contingency table with one missing cell corresponding to absence in all sources.
Log-linear models were fitted to this contingency table to estimate the number of missing
cases, taking into account the pattern of association between sources. The table has 15
observations (corresponding to the presence in one, two, three or four sources). Any model
may contain up to 14 terms: four independence terms (each corresponding to the main effect
of a source), six first-order interaction terms (each corresponding to the interaction effect
between two sources) and four second-order interaction terms (corresponding to the
interaction effect between three of the considered sources). Interaction terms represent
different aspects of the dynamics of the population or of its response to the sampling
procedure (Bishop et al., 1975). This means that if four independence terms and a first order
interaction term are considered in a model, the corresponding estimate of the number of
missing cases is adjusted for dependence between the two sources. For the data from each
year, we fitted a model with four independence terms (each corresponding to the main effect
of a source) and all six first order interaction terms (each corresponding to the interaction
effect between two sources).The interaction terms were then removed one by one and the
model with the smallest variance (based on the AKAIKE'S (AIC) standard information
criteria) was chosen to cover the missing cell (i.e. the number of IDUs not captured by any
data source), thus yielding an estimate of the total population size with 95% CI (data on
Bayesian information criteria (BIC) and deviance are also presented in the Table 4).

The prevalence rate (hereafter: prevalence) of injection drug users in the population was
then calculated using the official population aged 15 to 44 as the denominator (Statistics
Estonia, 2012). The trend in prevalence of injection drug users over the period of
observation was estimated with linear regression analysis.

RESULTS
The four capture sources are described in Table 2. Gender was not recorded in 0.3% of
records in the POLIS database,and these were therefore excluded from the analyses. In the
other data sets, full identification was possible for all records. Comparison of the ID variable
with the databases’ own ID code revealed that 19 persons in the police and 4 persons in the
EHIF data set had identical characteristics to another person but the database’s inner ID
indicated that they were different persons. When this occurred, one of the two was randomly
deleted from the data set. There were no cases of the same person (according to the inner/
within data source identification code) getting different ID variables in any of the sources.
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The numbers of estimated IDU cases from 2005 to 2009 by data source is presented in Table
2. Over this period, the number of people receiving drug treatment increased (from 407 in
2005 to 758 in 2009). There was a sizeable decline in the number of people in the police
database at the end of the observation period (from 3090 in 2008 to 2100 in 2009). Over the
study period, the mean age increased with each year in all data sources, except for overdoses
(Table 2). The proportion of females was highest among the drug treatment and overdose
data sets, and lowest in the police data set. The proportion of females varied during the
years, without any clear trend.

The number of individual IDU cases and the overlaps between the data sources are
presented in Table 3. Each year, some individuals occurred in up to three capture sources but
no individuals occurred in all four sources. The number of overlaps was fairly stable. CRC
estimates of the total population are listed in Table 4. For each year, the results from the
independence model (main effects only), the model with all first order interactions, and the
best model by AIC are presented. Given that including interaction terms into the model in
most of the cases/years inflated the prevalence estimates suggests positive dependence
between the data sources.

The estimated size of the total IDU population according to the best model decreased from
15675 (95% CI 10230 to 46018) in 2005 to 5362 (3906 to 9837) in 2009. The corresponding
estimates of IDU prevalence are presented in Figure 1. According to our estimates, the IDU
population decreased by 56% over the study period (from 14262 in 2004 to 6266 in 2009;
p=0.095). Regression analysis indicated a yearly decrease in the number of IDUs (n=1599)
and IDU prevalence (0.27%).

DISCUSSION
This is the first study from Eastern Europe designed to describe the course of the injection
drug users epidemic. There was a reduction in the estimated number of injection drug users
over time. An estimated number of the injection drug users in Estonia were 15675, 11493
and 5362 for the years 2005, 2008 and 2009, accordingly. These estimates translate as a
prevalence of IDUs among the population aged 15–44 in Estonia 2.7% (1.8–7.9%) in 2005
to 2.0% (1.4–5.0%) in 2008, and 0.9% (0.7–1.7%) in 2009.

It is not possible to compare these estimates with those of other studies directly. Still, these
findings agree with a model estimating the numbers of new cases of HIV among IDUs in the
Estonian capital, Tallinn. According to the current analysis and previous research (Uusküla
et al., 2007) about two thirds of IDUs in Estonia reside in the Tallinn area. The HIV
incidence model (Pinkerton, 2010) was based on the exchange of over 700,000 syringes per
year in Tallinn (Uusküla et al., 2011), and estimated an incidence of 4% to 5% per year in a
population of 6000 injectors with 50% HIV prevalence, leading to 120 to 150 new infections
per year. If the injecting population in Tallinn area were 10,000 (no decline since 2004;
(Uusküla et al., 2007), then we would expect 200 to 250 new infections per year. The actual
number of newly reported HIV infections in Tallinn is approximately 180, over half of
whom are likely to be IDUs (Rüütel et al., 2011). Thus, the modeling is consistent with a
considerable (approximately 50%) reduction in the IDU population in Tallinn rather than a
stable population of 10,000 injectors in the city (Des Jarlais et al. in press Advances in
Preventive Medicine 2012).

Further, the reduction in the numbers of IDUs is consistent with a series of cross-sectional
studies in Estonia over the study period that used respondent-driven sampling and which
showed a significant reduction in the number of new injectors (the proportion of those
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starting injecting up to 3 years before the interview has decreased from 21% of the sample in
2005 to 8% in 2011) (Uusküla et al., 2011).

It is important to note that from 2005 to 2010, an increase in drug-related deaths: from 4.2 to
7.5/100 000 (Tuusov et al., 2012; National Institute for Health Development, 2012), and
AIDS-related deaths: from 2.5 to 3.1/100 000 (Statistics Estonia, 2012) has been
documented. We found a slight increase in the estimated numbers of IDUs in the overdose
and mortality data sources. These observations are consistent with the increasing age of
IDUs, and high prevalence of HIV (~50%) among IDUs in Estonia (Uusküla et al., 2008;
Vorobjov et al., 2011; Uusküla et al., 2011). Further, injecting specific drugs - (synthetic,
designer-drugs) fentanyles – has been attributed to the increased number on overdoses and
overdose deaths among IDUs in Estonia (Tuusov et al., 2012; Talu et al., 2009; Wilson,
2012). In 2009, 87% and in 2011, 80% of illicit drug related deaths have been related to the
use of fentanyles (Denissov, 2012). Because fentanyl is extremely potent by weight, small
variations in the illicit production or processing of the drug may lead to large variations in
the effective doses, increasing the likelihood of overdoses. The data on overdoses indicate
that community-based distribution of naloxone may be effective in reducing fatal overdoses
(MMWR, 2012).

As with all CRC analyses, the main source of inaccuracy lies in the uncertainty of the
estimates. The number of IDUs identified in all four datasets was relatively small and wide
confidence intervals were observed around estimates means that results obtained with a
regression of central estimates should be interpreted with caution (Hickmann et al., 1999).
Our data do not support attribution of the observed decline in the estimated prevalence of
IDUs only to the changes in the numbers of IDUs captured in the different sites or to
increases in the overlaps. There have been no significant changes in “capture procedures”
(service provision or administrative changes) during the study period in the EHIF or ECDR.
However, we are aware of some changes in police priorities which could affect data capture,
namely, an increased focus on criminal gangs involved in organized crime and drug supply
and reduced attention on individual drug users and small-scale suppliers (potentially leading
to under-registration of drug-related misdemeanours) (National instituute for Health
Development, 2012).

The illegal nature of drug use may also reduce the accuracy of the CRC method in this
setting (Domingo-Salvany et al., 1998). The first consideration is case definition, as most
sources tend to provide cases whose conditions are more severe than those of the average
drug user. However, since this aspect is constant over time it should not affect temporal
trends, therefore the observed decrease in IDU prevalence over the study period is likely to
be valid. The police database may include drug dealers who are not users/injectors
themselves. However, it is reasonable to assume that an overwhelming majority of those
convicted of the acquisition or storage of small quantities of narcotic drugs are drug users.
The IDU status in the EHIF and Death registry capture sources were defined using ICD-10
classification codes for opiate use, in an attempt to identify injection drug users as
specifically as possible (Papoz et al., 1996). According to published data, opioids (home-
made opioids, heroin or fentanyl/analogues) are the main group of illicit drug used
(Vorobjov et al., 2012) and administration other than by injection is rare. Further, the
proportion of IDUs injecting only stimulants (rather than opioids) is less than 8% according
to a series of cross-sectional studies conducted in Tallinn from 2005–9 that used respondent-
driven sampling (Uusküla et al., 2008; Vorobjov et al., 2012; Uusküla A unpublished data),
and deaths related to stimulant use have contributed less than 7% of the total of drug-related
deaths in Estonia (Tuusov et al., 2012). Another requirement for CRC studies is a closed
population. However, drug addiction may be considered a chronic condition which many
persons may temporarily cease using drugs only to relapse later, and some of whom may die
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from the condition or other causes (Domingo-Salvany et al., 1995). To minimize these
problems, we used a relatively short (1 year) reference period for yearly prevalence
estimations.

Bias can also arise from inability to match data between sources due to poor data quality.
Still, police, EHIF and ECDR records are reliable sources with high quality identifier
information as we confirmed by comparing the constructed ID variable with the databases’
inner ID code. False negative and false positive matching resulting in over- or
underestimates are thus not probable. The appropriateness of using data from these sources
is further supported by the small number of records that had to be excluded due to missing
information (0.3% of the police records).

Another consideration, independence between samples, may be intrinsic to the "captures" in
the strict sense or may reflect a failure to meet the requirements for homogeneity and a
closed population. In the current study, the use of four samples – police, two EHIF and the
Death registry as capture sources – reduces the importance of the independence assumption.
To account for any dependencies between the data sources, the models were explored with
2-factor interactions as suggested by Cormack 2007 (Cormack, 1999).

The assumption that each member of the population should have an equal, non-zero
probability of being “captured” might be violated. Several possible entry points provide
preferential access to one subset of IDUs compared to another. A significant proportion of
IDUs (> 50%) (Uusküla et al., 2008; Vorobjov et al, 2012) have virtually no chance to enter
the EHIF drug treatment dataset, as they are not covered by health insurance. However, the
chance of IDUs ending up in the EHIF ‘overdose’ dataset should be equally distributed, as
emergency care in Estonia is freely provided for everyone in need.

Reliable identification of individuals is essential to accurately quantify the recapture cases.
The quality and reliability of the data sources used was discussed above. We assume that the
six identifiers (gender, day/month/year of birth, and initials) we used were sufficient to
provide a true match, although it is possible that such a strict matching procedure could miss
true matches if there were slight discrepancies or errors in the identifiers.

Further, the assumption of homogeneity is important as behaviours may be related to
available resources and hence affect capture probabilities. Although our study covered a
whole country, both available resources (health care) and response policy (Police) are
distributed uniformly throughout the country. In addition, results from other studies of drug
users (Domingo-Salvany et al., 1995; Frischer et al., 1991) have suggested that
heterogeneity does not seriously affect the results. We could not explore heterogeneity by
gender or age group as the numbers in each stratum were too small.

It has been recommended that a wide variety of sources be sought in an attempt to cover as
many different areas as possible (Hook & Regal, 1995). This aspect is important to consider
when using the capture-recapture method to estimate populations that may escape routine
sources of information. Mortality data have been used in CRC studies (Morrison & Stone,
2000), including in those estimating the size of an IDU population (Domingo-Salvany et al.,
1998).

Last but not least, variability in year to year estimates is a potential limitation but we do not
believe that there were meaningful variations in the data used, with the possible exception of
changes in police policy for the last year.

There is a tendency for epidemics of certain diseases to synchronize across a population,
sometimes producing strong oscillations in the number of affected individuals over time.
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Such effects are well known for diseases including measles (Grenfell et al., 2001; He &
Stone, 2003) and syphilis (Grassly et al., 2005). The timing of syphilis cycles fits well with
our understanding of the immune response associated with the disease (Easley et al., 2010).
A cyclical course of drug use epidemics has been described as well (Kozel ja Adams, 1986;
Johnston et al., 2004). The United States has experienced several cycles of heroin
epidemics: the first began after World War II, with the highest incidence occurring in the
late 1940s and early 1950s, and the second began in the late 1960s, with the highest
incidence occurring between 1971 and 1977 (Hughes & Rieche, 1995) and another occurred
in the 1990s (Schulden et al., 2009). In Europe, heroin use was first described as an
“epidemic” in the late 1960s and early 1970s, and (injecting) drug use levels increased
dramatically during the 1980s and 1990s (Kozel & Adams, 1986; DuPont & Greene, 1973;
European Monitoring Center for Drugs and Drug Addiction, 2010). In Eastern Europe
injection drug use epidemics emerged in the 1990s and have led to the highest IDU
prevalences reported across the globe (Mathers et al., 2008). Behrens et al hypothesize
(Behrens et al., 2002) that cycles of drug use occur when the current generation of youth no
longer remembers the adverse experiences of their forebears. This could explain the
explosive growth of the IDU epidemics in Eastern Europe given that drug use was
introduced to a naïve / susceptible population with no preexisting ‘immunity’ (memory of
the adverse experiences of drug use).

We do not yet have a good explanation for the decline in the estimated numbers of persons
who inject drugs in Estonia. However, the social/economic/political situation in which the
injecting drug users epidemic first arose (the dissolution of the Soviet Union) has clearly
improved. There may also have been a “community learning” effect, in which younger
persons observed the harmful consequences of injecting drugs (including high rates of HIV
infection) which then made younger persons much less likely to begin injecting.

CONCLUSIONS
The costs that illicit drugs impose on society are high and illicit drug use is notoriously
difficult to control (Ryan, 1998; Room & Reuter, 2012). Research into the course of drug
use epidemics and their drivers are important contributors to the knowledge needed to
develop effective control interventions and policies.

This study, estimating IDU prevalence using CRC methodology documented a decrease in
IDU prevalence over a 5-year period in Estonia. While acknowledging the limitations of the
methodology used, we still believe that a real decrease in the prevalence of injection drug
users has occurred. No interventions targeting IDU initiation curtailment or IDU cessation
(i.e. opioid substitution therapy) were implemented at the public health scale in Estonia over
the study period (Rüütel et al., 2011). Identifying the drivers of the observed decrease is an
important and interesting question that warrants further research. Identification of these
drivers could lead to programs to further decrease initiation into illicit drug injection.
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Appendix 1

Overlaps matrix for data from four data sources (Police, drug treatment, overdose and death
registry) used

Police
Drug
treatment Overdose Deaths 2005 2006 2007 2008 2009

0 0 0 0

0 0 0 1 49 65 57 72 98

0 0 1 0 29 13 25 15 24

0 0 1 1 0 0 1 0 0

0 1 0 0 254 280 368 419 581

0 1 0 1 2 5 3 13 0

0 1 1 0 3 3 6 1 6

0 1 1 1 0 0 1 0 0

1 0 0 0 2305 2531 2688 2728 1911

1 0 0 1 27 31 32 52 2

1 0 1 0 4 10 15 21 16

1 0 1 1 0 0 0 0 0

1 1 0 0 141 226 267 268 167

1 1 0 1 3 7 9 15 1

1 1 1 0 4 3 7 6 3

1 1 1 1 0 0 0 0 0

Total 2821 3174 3479 3610 2809

Present in one source (capture) 2637 2889 3138 3234 2614

Present in two sources (captures) 177 275 324 355 191

Present in three sources (captures) 7 10 17 21 4
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Figure 1. Estimated injection drug use prevalence (%) in 15–44 year age group in Estonia
Prevalence estimate for 2004 from Uusküla et al 2007 [42]
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TABLE 1

Data sources, descriptions of abstractions and definitions

Police: POLIS database Estonian Health Insurance
Fund

Estonian Causes of Death
Registry

Coverage National National National

Information recorded • Initials (first name, surname)

• Full date of birth (day/month/year)

• Gender

• Injecting Drug User or marker [see the Definition of IDU]

Definition of IDU Cases of drug-related offences (i.e. unlawful
acquisition or storage of small quantities of
narcotic drugs or psychotropic substances,
or use of narcotic drugs or psychotropic
substances without doctor's prescription)
(drug-related misdemeanours: Article §151

of the Act on Narcotic Drugs and
Psychotropic Substances and Precursors)

In/out-patient treatment
(billing) episodes/records for
health conditions coded
according to ICD-10 as
Drug treatment F11.0-F11.9
Overdose (life threatening non-
fatal)
T40 (T40.0, T40.1, T40.2)

Deaths coded (ICD-10) in relation
to the use of narcotics T40.2,
T40.3, T40.4 or T43.6 (if heroin,
morphine, methadone, or 3-
methyl/fentanyl were listed as
putative drugs detected)
Deaths from the year following
the reference year were used (i.e.
for the IDU prevalence estimation
in 2007 deaths from 2008 were
used)
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TABLE 2

Total number of records, and the number of individual IDU cases defined in the capture sources used and
selected characteristics of IDU cases (aged 15–44) in the capture sources for the period of 2005–2009

Data source Police EHIF:
drug

treatment

EHIF:
overdose

Mortality
Database

Total number of records identified as
IDUs (for definition see Table 1)

24305 12292 238 560

% of records where full identification was
possible (initials, gender, day/month/year
of birth)

99.7% 100% 100% 100%

Number of individual IDU cases 8331 1811 188 560

Number of individuals defined as IDUs
aged 15–44 (n, % of all)

8100
(97.2%)

1655
(91.4%)

155
(82.4%)

545
(97.3%)

Number of individual IDUs aged 15–44
years identified

2005 2484 407 40 81

2006 2808 524 29 108

2007 3018 661 55 103

2008 3090 722 43 152

2009 2100 758 49 101

Age: mean (SD) (in the age group of 15–
44 years)

2005 24.1 (5.6) 24.8 (5.2) 25.3 (7.0) 26.1 (4.9)

2006 24.3 (5.7) 25.8 (5.3) 24.4 (5.7) 26.8 (4.9)

2007 24.9 (5.8) 26.7 (5.0) 24.7 (5.9) 28.1 (5.7)

2008 25.0 (5.8) 27.5 (5.2) 24.9 (5.1) 28.5 (4.7)

2009 25.4 (5.8) 28.7 (5.2) 28.5 (5.2) 29.1 (5.2)

p-value * <0.01 <0.01 0.02 <0.01

Proportion of residents in Tallinn area
(Harjumaa county) (%) (in the age
group of 15–44 years)

2005 72.3 50.9 55.0 80.3

2006 68.0 51.5 55.2 65.7

2007 63.6 49.0 38.2 83.5

2008 57.3 46.0 60.5 73.0

2009 57.7 42.4 55.1 73.3

p-value * <0.01 <0.01 0.99 0.27

*
P-value for trend
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