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ABSTRACT
AIMS – New trends in drug consumption reveal increasing polydrug use. Epidemiological indica-
tors in the current use are based on the prevalence and the associated potential harm of a single 
“main” substance. We propose new indicators to evaluate frequency and potential harm of poly-
drug use. The indicators are used to compare drug use among countries based on survey data 
on adolescents’ substance use in 38 European countries. METHODS – The approach is based on 
analysis of the frequency of use in the various population samples: lifetime use, twelve months 
use or last thirty days, depending on available data, and on the risk of harm for the substances 
used. Two indicators are provided: the frequency of use score (FUS) by summing the frequency of 
use of each substance, and the polydrug use score (PDS) that weight all the substances used by 
their risk. RESULTS – The indicators FUS and PDS were calculated and the distribution functions 
were used to characterise substance use across ESPAD countries. The analysis shows important 
differences in poly-substance use severity among countries presenting similar prevention poli-
cies. CONCLUSIONS – Systematic analysis of substance use and the related risk are of paramount 
interest. The proposed indicators are designed to better monitor and understand consequences of 
polydrug use and to measure the resulting risk at country or population level. The indicators may 
also be used to assess the effects of policy interventions.
KEYWORDS – adolescent drug users, frequency of use, polydrug use, incidence indicators,  
ESPAD
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Introduction
new trends in drug consumption create 

new challenges for monitoring and assess-

ing the actual demand for drugs, the size 

of the drug market and the lifestyle of us-

ers. drug consumption data reveal increas-

ing levels, although still low, of polydrug 

use, even among adolescents, and concern 

is growing about additional risks of harm 

associated with polydrug use (eMcddA, 

2009; ricci & rossi, 2013). in fact, poly-

drug use has a significant public health 

impact, since the interaction of multiple 

drugs can increase the level of neurologi-

cal, physiological, and psychological harm 

to the user. 

the problem of increasing polydrug use 

is well known to experts, and since 2009 

polydrug use has been observed and moni-

tored by the european Monitoring centre 

for drugs and drug Addiction (eMcddA, 

2009; 2012). A study based on data from 

the 2003 european school survey Pro-

ject on Alcohol and other drugs (esPAd) 

examined polydrug to investigate differ-
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ences among european countries with 

high, medium and low drug prevalence 

(olszewski, Matias, Monshouwer, & Kok-

kevi, 2009). 

several studies have identified polydrug 

use as a risk factor for subsequent and 

more serious involvement in substance 

use (Mackesy-Amiti, Fendrich, & gold-

stein, 1997; galaif & newcomb, 1999). the 

only exception appears to be “pure” can-

nabis users or, perhaps more appropriately, 

“cannabis-only” users (santoro, triolo, & 

rossi, 2013). Furthermore, a recent study 

reported a positive association between the 

number of drugs used and self-reported su-

icide attempts (Kokkevi et al., 2012).

in contrast, epidemiological indicators 

to measure severity of harm from the use 

of various substances have not been well 

developed. For example, the eMcddA 

collects key indicators of drug use, such 

as extent and patterns of drug use in the 

general population, problem drug use and 

demand for treatment by drug users, based 

on single substances or a “main” sub-

stance used without taking polydrug use 

into consideration. the aggregated stand-

ard tables provided by the national Focal 

Points consist of used in one’s lifetime, 

last 12-month and last 30-day prevalence 

rates for male and female users, by main 

substance, estimated from surveys in gen-

eral or adolescent populations. 

some indices to quantify polydrug use 

have already been proposed, such as a 

count index, that simply sums the num-

ber of substances being used concurrently 

(Martin, Kaczynski, Maisto, & tarter, 1993; 

botvin et al., 2000; siliquini, et al., 2001) 

or a weighted index, where each substance 

receives a weight based on its severity 

(sneed, Morisky, rotheram-borusa, lee, & 

ebin, 2004). Few studies have considered 

frequency or intensity of use of multiple 

substances. For example, a threshold de-

termining intensive use of single substanc-

es was used to assess the number of users 

that exceeded the defined threshold in the 

use of more than one substance (Höhne, 

Pabst, Hannemann, & Kraus, 2013). oth-

ers assessed the severity of harm of any 

single substance and ranked substances by 

the resulting severity of harm score (nutt 

et al., 2008 & 2010; van Amsterdam et al., 

2010 and 2013). 

new comprehensive indicators that al-

low measuring quantitatively the conse-

quences of polydrug use are needed to 

overcome the limits of the single substance 

indicators currently being used. Also, 

clustering or ranking of countries with re-

spect to polydrug use may be used to eval-

uate the impact of interventions, laws and 

policies, for example in terms of intended 

and “unintended” consequences. 

simple methods were developed in the 

1990’s when polydrug use was marginal 

and the number of different psychoactive 

substances on the market was low. Pres-

ently, polydrug use represents a form of 

“normality” among frequent users (ricci 

& rossi, 2013; Fabi, ricci & rossi (2011) 

and more psychoactive substances appear 

on the market every year pushing poly-

drug use. in 2010, 41 new psychoactive 

substances were detected, 49 in 2011, 74 

in 2012 and 81 in 2013 as reported by the 

eMcddA and europol (eMcddA & eu-

ropol, 2014). the greater the number of 

substances available, the greater the need 

to measure the risk of harm from polydrug 

use. to a large extent, the health conse-

quences of these new substances are un-

known.
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in this study, we applied the epidemio-

logical indicators Fus and Pds to adoles-

cent respondents of the european school 

survey Project on Alcohol and other drugs 

(esPAd) in 2011 (Hibell et al., 2012), these 

indicators were introduced and explored 

both in adolescent users from the italian 

school Population survey (Fabi et al., 

2011) and in adult users from four euro-

pean countries (Fabi, Mammone, & rossi, 

2014). these indicators consider both the 

frequency of use and the harm of each sub-

stance used, providing a tool that can be 

used to evaluate demand reduction and 

primary prevention interventions, to com-

pare countries to find best practices and to 

assess consequences of national drug laws 

and policies. based on comparable data 

on substance use among 15 to 16 year old 

adolescents from 38 european countries in 

the year 2011, the present analysis aimed 

to: 1) define a global “frequency of use 

score” (Fus) and measure risk associated 

with use and polydrug use among adoles-

cents with a “polydrug score” (Pds); 2) ap-

ply the two indicators to the 38 countries 

to measure the harm of drug use and poly-

drug use among adolescents; 3) explain 

how to compare different countries by in-

ference methodology on indicators. 

Methods
Polydrug use was defined as concurrent 

use of more than one substance in a spe-

cific time period (earleywine & newcomb, 

1997).

Sample

data from the 2011 european school sur-

vey Project on Alcohol and other drugs 

(esPAd) were used. A full description of 

sampling and data collection procedures 

has been reported elsewhere (Hibell et al., 

2012). in brief, esPAd collects compara-

ble data on substance use among 15- to 

16-year old european students to moni-

tor prevalence and patterns of use across 

countries. in the 2011 esPAd study, stu-

dents in 38 european countries were sur-

veyed in a class room setting by complet-

ing self-administered questionnaires (total 

N = 111,583). countries participating were 

Albania, bosnia and Herzegovina (repub-

lic of srpska), bosnia and Herzegovina 

(Federation), bulgaria, croatia, cyprus, 

the czech republic, denmark, estonia, 

Faroe islands, Finland, France, germany, 

greece, Hungary, iceland, ireland, italy, 

latvia, liechtenstein, lithuania, Malta, 

Moldova, Montenegro, the netherlands, 

belgium (Flanders), norway, Poland, Por-

tugal, romania, russian Federation, ser-

bia, slovak republic, slovenia, sweden, 

ukraine, united Kingdom, Kosovo. sam-

ple sizes varied between 366 and 6084 in 

liechtenstein and serbia, respectively.

Instruments

lifetime, last year, and last month frequen-

cy of use were recorded by asking respond-

ents: “On how many occasions (if any) 

have you used <substance> in the particu-

lar time period.” response categories were 

‘‘never”, “once or twice”, “3–5 times”, 

“6–9 times”, “10–19 times”, “20–39 times” 

and “40 times or more’’. data on lifetime 

use were collected for 11 substances: tran-

quillisers and sedatives without prescrip-

tion, cannabis, inhalants, cocaine, crack, 

heroin, hallucinogens (lsd and mush-

room) and stimulants (gHb, ecstasy and 

amphetamines). data on the use in the last 

year and the last month were collected for 

cannabis, ecstasy and inhalants. 
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Analyses

the indicators “frequency of use” score 

and “polydrug use” score have been previ-

ously used in the analyses of the 2011 ital-

ian school Population survey (Fabi et al., 

2011) and the 2012 Pdu survey in italy, 

the czech republic, Portugal and catalo-

nia (ricci & rossi, 2013; Fabi et al., 2014), 

considering prevalence data on substance 

use in the last 30 days. Here, the indicators 

Fus and Pds were calculated using life-

time consumption of 11 substances. since 

respondents were aged 15 to 16 years at 

the time of the survey, “ever used” was 

considered representing recent consump-

tion. use in one’s lifetime was defined as 

the positive response to at least one of the 

drugs listed above. to response catego-

ries of lifetime frequency of use, (“never”, 

“once or twice”, “3–5 times”, “6–9 times”, 

“10–19 times”, “20–39 times”) were as-

signed the values 0, 1.5, 4, 7.5, 14.5, and 

29.5 (times) respectively, representing the 

median value of each interval. For the last 

category “40 or more” an arbitrary frequen-

cy of 50 was chosen to be conservative, 

considering also that only a small number 

of respondents selected this category in at 

least one of the 11 questions (3% of males 

and 9% of females). Finally, the Fus in-

dicator for each individual was computed 

by summing the median values of the fre-

quency interval of each substance used 

within one’s in lifetime period. 

the “overall” or global risk of harm 

weight for each substance was derived 

from the three indicators proposed by van 

Amsterdam et al. (2010) measuring differ-

ent aspects of a substance’s negative health 

consequences: acute toxicity (X), chronic 

toxicity (Y) and dependence (Z). Principal 

component analysis (everitt & dunn 1991, 

pages 45-57 for a general introduction) 

was applied to the original indicators (X, 

Y, Z) for the different substances, result-

ing in three new variables (W, W’, W’’), 

which are stochastically independent and 

provide, globally, the same information 

as the original ones. since the variances 

explained by the three principal compo-

nents (W, W’, W’’) were 77%, 14% and 

9%, respectively, we decided to use the 

weight (a=0.338, b=0.335, c=0.348) of the 

first component W to obtain the global risk 

of harm score, computed as W=aX+bY+cZ 

(table 1). the polydrug score (Pds) for 

the i-th user was computed using the fol-

lowing formula:

where n represents the number of substanc-

es used in the time period considered, W
j 

is the score of the j-th substance and FUSij 

is the frequency of use of the j-th substance 

for the i-th user in the same time period. 

it is important to note that the Pds score 

has no upper limit and exhibited a very 

high variability. Although several “theo-

retical” upper limits can be defined, we 

choose to set the maximum theoretical 

value to 106.8, computed as the product 

between the maximum frequency of con-

sumption (40 times) of the most harmful 

substance (crack cocaine, presenting a se-

verity score w=2.67). dividing each value 

by the maximum theoretical value, we ob-

tain a normalized score, thus comparisons 

among the 38 esPAd countries are feasible.

results are presented as mean or me-

dian, or as frequency (percentage). A p 

value<0.05 was considered significant in 

all statistical analyses.
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Table 1. indicators used for the principal component analysis: X, Y and Z (van Amsterdam et 
al., 2010) and average physical harm score (w) of the different substances obtained by the first 
principal component.

Substance
Overall physical 

harm score 
(W)

Acute toxicity 
(X)

Chronic toxicity 
(Y)

Dependence 
(Z)

Crack Cocaine 2.67 2.39 2.63 2.82

Heroin 2.51 2.37 2.03 2.89

Alcohol 2.18 1.89 2.47 2.13

Methamphetamine 2.18 2.03 2.18 2.24

Methadone 2.12 1.95 1.42 2.68

Cocaine 2.07 1.95 2.05 2.13

Amphetamine 1.88 1.71 1.89 1.95

GHB 1.47 1.84 0.79 1.71

Benzodiazepines 1.31 0.97 0.76 1.89

Buprenorphine 1.30 1.21 0.76 1.71

Cannabis 1.18 0.84 1.53 1.13

Ketamine 1.05 1.55 0.92 0.84

Ecstasy 1.03 1.34 1.34 0.61

Methylphenidate 0.87 0.92 0.83 0.86

Anabolic steroids 0.81 0.45 1.24 0.71

Khat 0.73 0.39 0.95 0.76

LSD 0.61 1.47 0.68 0.03

Magic mushrooms 0.28 0.89 0.13 0.03

Figure 1. lifetime prevalence (%) of drug use by gender.
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Table 2. descriptive statistics for frequency of use score, in order from the highest to the 
lowest median value of Fus.

Country Median Mean St Dev Min Max

      

France 7.5 19.94 26.87 1.50 400

Netherlands 7.5 19.55 28.27 1.50 324

Italy 7 21.89 34.66 1.50 341

Cyprus 5.5 26.2 46.97 1.50 349

United Kingdom 5.5 18.65 32.99 1.50 311

Belgium (Flanders) 5.5 17.74 25.60 1.50 209

Montenegro 4 23.94 50.66 1.50 353

Iceland 4 20.42 38.33 1.50 296

Malta 4 18.25 42.21 1.50 427

Bulgaria 4 17.18 32.40 1.50 339

Slovenia 4 16.98 31.45 1.50 348

Germany 4 15.77 24.26 1.50 202

Portugal 4 15.01 22.36 1.50 155

Liechtenstein 4 20.74 44.56 1.50 281

Ireland 4 18.98 42.14 1.50 365

Russian Federation 4 17.2 36.54 1.50 300

Hungary 4 15.76 30.78 1.50 368

Croatia 4 15.04 29.47 1.50 347

Denmark 4 13.98 22.73 1.50 211

Latvia 4 13.95 29.93 1.50 339

Slovak Republic 4 14.67 26.20 1.50 250

Poland 4 14.12 25.45 1.50 335

Czech Republic 4 15.59 24.53 1.50 282

Sweden 4 13.66 33.27 1.50 346

Finland 4 12.09 28.35 1.50 433

Estonia 4 10.49 18.01 1.50 226

Ukraine 3.5 13.24 35.31 1.50 377

Faroe Islands 3.5 5.89 9.98 1.50 50

Norway 3 13.69 29.53 1.50 219

Romania 3 10.42 20.65 1.50 174

Serbia 3 15.16 33.12 1.50 337

Greece 3 13.78 28.95 1.50 230

Lithuania 3 10.16 25.45 1.50 344

Bosnia and Herzegovina (Federation) 3 14.95 33.96 1.50 304

Moldova 1.5 6.57 19.74 1.50 242

Bosnia and Herzegovina (Republic of Srpska) 1.5 11.9 31.52 1.50 301

Albania 1.5 9.58 29.53 1.50 433

Kosovo 1.5 11.63 21.05 1.50 122

Total 4.00 15.39 30.2 1.50 433
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Table 3. descriptive statistics for normalized polydrug score, in order from the highest to the 
lowest median value of Pds.

Country Median Mean St Dev Min Max
      

Italy 0.27 0.44 0.48 0 5.5

Bosnia and Herzegovina (Federation) 0.19 0.44 0.46 0.01 3.95

Albania 0.12 0.46 0.39 0 5.66

France 0.08 0.24 0.37 0 5.62

United Kingdom 0.08 0.23 0.47 0 4.73

Netherlands 0.08 0.23 0.38 0.01 4.64

Moldova 0.08 0.12 0.29 0 3.72

Cyprus 0.07 0.34 0.64 0 5.12

Belgium (Flanders) 0.07 0.21 0.33 0 3.27

Montenegro 0.05 0.3 0.72 0.01 5.58

Iceland 0.05 0.26 0.54 0 5.02

Malta 0.05 0.24 0.58 0 6.2

Bulgaria 0.05 0.21 0.44 0 4.62

Slovenia 0.05 0.2 0.42 0 4.98

Germany 0.05 0.19 0.31 0 2.36

Portugal 0.05 0.18 0.27 0 2.25

Liechtenstein 0.04 0.27 0.68 0.02 4.59

Ireland 0.04 0.24 0.61 0 5.16

Russian Federation 0.04 0.2 0.41 0 3.04

Hungary 0.04 0.2 0.42 0 4.89

Croatia 0.04 0.18 0.38 0 4.93

Slovak Republic 0.04 0.17 0.33 0 4.01

Poland 0.04 0.17 0.33 0 4.86

Latvia 0.04 0.17 0.42 0 5.05

Denmark 0.04 0.17 0.33 0 4.02

Czech Republic 0.04 0.17 0.28 0 3.51

Sweden 0.04 0.16 0.43 0 4.58

Norway 0.04 0.16 0.35 0 2.65

Ukraine 0.04 0.15 0.44 0 4.51

Finland 0.04 0.14 0.38 0 6.19

Romania 0.04 0.13 0.32 0 3.13

Estonia 0.04 0.12 0.21 0 2.68

Faroe Islands 0.04 0.07 0.12 0 0.55

Serbia 0.03 0.19 0.46 0.01 4.76

Greece 0.03 0.17 0.4 0 4.23

Kosovo 0.03 0.15 0.29 0.01 1.66

Lithuania 0.03 0.13 0.35 0 4.94

Bosnia and Herzegovina (Republic of Srpska) 0.02 0.15 0.44 0.01 4.26

Total  0.04 0.21  0.41 0.00 6.20 
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Results
Lifetime use of any drug

Figure 1 depicts the lifetime prevalence 

of any drug use by country. countries are 

ordered by male prevalence from high to 

low. the highest prevalence for students 

that had used drugs was reported in the 

czech republic, France, the netherlands, 

Poland and slovak republic and the low-

est in Kosovo, norway, Faroe islands, bos-

nia and Herzegovina (republic of srpska), 

Moldova and Montenegro. in general, the 

prevalence was higher in males than fe-

males except in France and Finland. in 

general, the male/female ratio was about 

one for cannabis, higher for cocaine and 

lower for tranquillizers. 

Frequency of use score FUS and polydrug 

use score PDS

the overall rank order of countries by Fus 

(range: 1.5-433) and Pds (range 0-6.2) are 

shown in tables 2 and 3, respectively. A 

correlation analysis between Fus and Pds 

revealed that the relationship between in-

dicators is positive, and is higher for the 

medians (ρ=0.81, Z=8.27, p<0.001) with 

respect to the means (ρ=0.54, Z=5.77, 

p<0.001) suggesting that the median val-

ues should be preferable to rank countries.

to illustrate the usefulness of the Pds 

score, the cumulative distribution for six 

countries (czech republic, France, Ko-

sovo, Moldova, the netherland, norway) 

is reported in Figure 2. comparing, for ex-

ample, the country-specific distributions 

at 0.9 of the y-axis, it is of note that in the 

netherlands 90% of the respondents had 

Pds lower than 0.5, while in norway the 

same percentage had a Pds lower than 0.1. 

we can conclude that the harm of poly-

drug use is lower in norway with respect 

to the netherland. the same approach can 

be used to compare other countries at dif-

ferent threshold levels of the cumulative 

distribution.

Clustering countries

to highlight countries with similar pat-

terns of polydrug use, the cumulative 

density function (cdF) of the normalized 

Pds was chosen to cluster countries. in 

particular the maximum value reached by 

the cumulative density function of nor-

malized Pds was chosen as thresholds 

(Figures not shown, available on request) 

to obtain five different clusters (cdF ≤0.10, 

0.11-0.14, 0.15-0.20, 0.21-0.25, or >0.25). 

consequently, the first and the last cluster 

include countries with very small and very 

high levels of harm derived from polydrug 

use, respectively, while the other clusters 

include countries with medium-low to 

medium-high levels of harm derived from 

polydrug use. 

Applying the procedure described 

above, the following results were obtained: 

cluster 1 comprises bosnia and Herzego-

vina (republic of srpska), Faroe islands, 

Moldova, Montenegro, norway, Kosovo; 

cluster 2 comprises Albania, bosnia and 

Herzegovina (Federation), Finland, Malta, 

romania, serbia; cluster 3 comprises cro-

atia, cyprus, denmark, germany, greece, 

iceland, ireland, russian Federation; clus-

ter 4 comprises bulgaria, Hungary, italy, 

liechtenstein, belgium (Flanders), Portu-

gal, slovenia, united Kingdom; cluster 5 

comprises the czech republic, estonia, 

France, latvia, lithuania, the nether-

lands, Poland, slovak republic.

comparing the clusters obtained with 

Pds with prevalence of drug use (Fig-

ure 1) it is important to note that there is 
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Figure 2. cumulative density function (cdF) of normalised polydrug scores (Pds) for six 
countries.

not a correspondence between Pds and 

prevalence. considering, for example, Ko-

sovo, norway and Moldova, which have 

a prevalence of drug use around 8%-10% 

and appear in the first cluster of coun-

tries according Pds. looking at Figure 2 

and establishing a cut-off of 90%, we can 

see that the corresponding Pds scores are 

0.1 for norway, 0.4 for Moldova and 0.5 

for Kosovo. this means that, although the 

prevalence is similar, the harm derived 

from polydrug use is higher in Kosovo and 

Moldova than in norway. Following the 

same method and consider the czech re-

public, the netherland and France (clus-

ter 5 with a prevalence of 46%, 38% and 

42%, respectively) we can see that the cor-

responding Pds scores are 0.44 for France, 

0.4 for the czech republic, and 0.5 for the 

netherland. thus, for example, although 

the prevalence in the netherland is lower 

than in the czech republic, the risk of 

harm derived from polydrug use is higher 

in the netherlands.

Finally, it could be useful to compare 

the clusters obtained with Pds, with clus-

ters based on the mean or median value of 

Fus (table 2). For example, if we chose to 

cluster countries with respect to the mean 

value of Fus, the first cluster (low level 
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Table 4. descriptive statistics for normalised Pds means for the czech republic, italy and 
Portugal. the p-value refers to Analysis of Variance.

Czech Republic Italy Portugal p

Sample size 968 673 211
0.005

Mean 0.17 0.44 0.18

Standard error 0.0056 0.0032 0.0086

of harm derived from polydrug use) would 

include Faroe islands, Moldova, Albania, 

lithuania, romania and estonia. However, 

lithuania and estonia were comprised in 

cluster 5 considering the cumulative den-

sity function of Pds. Although both indi-

cators are based on the frequency of use, 

Pds gives a more complete picture about 

polydrug use with respect to Fus alone. 

thus, indicators capable of summarizing 

several information about a complex phe-

nomenon such as polydrug use, should be 

considered whenever possible. 

Comparing policies

the proposed indicators Fus and Pds can 

be used and statistically compared for ana-

lyzing policy consequences. For instance, 

consider the drug laws in the czech re-

public, italy and Portugal (Ventura & ros-

si, 2013, Ventura, wagner & rossi, 2014). 

these three countries have decriminalized 

consumption and the main features of the 

law with respect to consumption are con-

sidered to be similar; their policies com-

prise prevention interventions. the new 

indicators Fus and Pds, however, allow 

comparing (and not just ranking) and un-

derstanding the effect of prevention inter-

ventions on drug use among adolescents. 

consider the Pds means (table 3) in the 

czech republic, italy and Portugal. com-

paring the three means, by analysis of vari-

ance, the result is significant with p<0.05, 

meaning that there is a statistically signifi-

cant difference among the means (table 4). 

Post-hoc comparisons (bonferroni adjust-

ments) show that the Pds mean in italy is 

significantly higher than in the czech re-

public (p<0.001) and in Portugal (p<0.001) 

due to more extensive polydrug use and 

greater consumption of hard drugs, while 

no difference was observed between Por-

tugal and the czech republic (p=0.67).

considering a different use of the indi-

cators, let us compare male users’ specific 

proportions obtained from the distribution 

functions shown in Figure 3. suppose we 

wish to study now the proportion of us-

ers with a Pds below or above a certain 

threshold among countries, to evaluate 

potential differences in polydrug use. if 

we select a threshold for Pds of 0.19 for 

the czech republic, italy and Portugal, we 

obtain the data reported in table 5. the 

value of χ2 is 13.1 and p<0.001, so there is 

a statistically different proportion of users 

presenting a Pds of 0.19 or lower in the 

czech republic, italy and Portugal (73%, 

65% and 72% respectively) or higher than 

0.19 (27%, 35% and 28% respectively). in 

particular, italy presents the highest per-

centage of users having a Pds higher than 

0.19 (35%), while the percentages in the 

czech republic and Portugal are similar 

(27%-28%). 

this may be due to the type of preventive 

intervention in these countries (eMcddA 
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Figure 3. Pds distributions to compare three countries with similar drug laws about 
consumption.

Table 5. Pds specific prevalence for the threshold equal to 0.19. Percentage are referred to 
column total. the P-value refers to χ2 test.

PDS Czech Republic Italy Portugal Total p

≤0.19 707 (73%) 437 (65%) 153 (72%) 1297 (70%)

>0.19 261 (27%) 236 (35%) 58 (28%) 555 (30%) <0.001

Total 968 673 211 1852

european drug report 2014). the czech 

republic uses interventions both for stu-

dents and young people, Portugal targets 

only young people and in italy no target-

ing exists. it is clear that italy has fewer 

preventive interventions than the other 

two countries, particularly with respect 

to the czech republic. this could explain 

why the Pds is significantly higher in italy 

on the basis of hypothesis testing.

the comparisons we just discussed 

could be conducted for any set of coun-

tries, not just for countries presenting sim-

ilar policies. Also, Fus could be used in-

stead of Pds, or they can be used together. 

in the latter case, it should be considered 
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that results might be similar, since Fus 

and Pds are highly correlated. 

Discussion
the present paper introduced two scoring 

metrics measuring frequency and poten-

tially harm of use and polydrug use as ad-

ditional indicators in assessing the harm 

associated with multiple substance use in 

a country. based on data of adolescents’ 

drug use in thirty-eight european coun-

tries estimates of the traditional indicators 

were presented in addition to estimates of 

the new developed indicators frequency 

of use score (Fus) and polydrug use score 

(Pds). 

the need for a rational scale to evaluate 

the risk of harm derived from substance 

abuse is discussed in many contributions 

such as nutt et al. (2008, 2010) and van 

Amsterdam et al. (2010), although both 

deal with the consequences of the use of 

a single substances and not polydrug use. 

in a recent study new scores have been 

presented considering that “chronic” use 

at high doses of illicit drugs, alcohol and 

tobacco has been associated with physical 

disease (van Amsterdam et al., 2013). the 

authors also reported a novel score named 

“individual disease burden” which has 

similar meanings as the above described 

score w. A correlation analysis between 

the individual disease burden and the 

score w resulted in a correlation of ρ=0.91, 

showing the robustness of the approach to 

derive the score w.

to evaluate polydrug use, Fus and Pds 

were proposed. these two simple scores 

are uniquely determined, very intuitive, 

and easy to compute. the option chosen 

for standardisation enables comparisons 

between countries, user populations, or 

settings aimed to reduce demand. the ef-

fectiveness of prevention measures may 

be evaluated by comparing the indicators 

of polydrug use before and after imple-

mentation, or between different countries, 

as shown in the example comparing the 

czech republic, Portugal and italy, and 

their implementation of prevention inter-

ventions. considered together with the 

prevalence of use, the indicators provide 

a more comprehensive picture of drug 

use: Prevalence of any substance use indi-

cates the spread of substance use, Fus is 

a summary frequency measure across all 

substances, Pds weights every drug by the 

risk of harm associated with it and repre-

sents the overall harm associated with any 

substance use (single or poly-use). time 

series analysis may be used to study the 

dynamics of drug use as soon as esPAd 

data over a longer period are available. 

this analysis can be very useful to evalu-

ate cost-effectiveness of different policies.

these indicators can be used to char-

acterise substance use behaviour. For in-

stance:

High prevalence of drug use combined 

with low Pds: Although drug use in these 

countries seems to be fairly widespread, 

prevention may work well because sub-

stances are taken at low frequencies and 

use of high risk substances is scarce; an ex-

ample is the czech republic and Portugal.

low prevalence of drug use combined 

with high Pds: drug use in these countries 

is not widely prevalent; however, those 

who use drugs are at a high risk since their 

consumption of highly harmful substances 

is frequent. this pattern can be observed 

in countries from the former soviet union 

with past rigorous repressive drug poli-

cies. the harm associated with drug use in 
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these countries may be even more severe 

than in countries with a long tradition of 

substance use. 

the results also demonstrate that classi-

cal indicators such as prevalence rates are 

not sufficiently informative without con-

sidering aspects of frequency and severity 

of polydrug use. For example, italy (clus-

ter 4) has the highest values of the indica-

tors in table 2 and table 3, showing that 

the harm of drug use is much higher than 

in other countries such as the czech re-

public (cluster 5) as demonstrated in the 

example. 

the indicators may be used to better de-

scribe countries by cluster analysis based 

on several dimensions. it is also possible 

to analyse drug policies and interventions 

in various countries by relating drug use 

patterns in different countries to drug 

regulations, prevention activities, or the 

state of the treatment system (Ventura et 

al., 2014). repeated drug surveys such as 

the esPAd study among adolescents may 

be used to assess, for instance, changes in 

severity of polydrug use over time. the 

changes may be analysed with respect to 

new or adopted drug laws, the emergence 

of new drugs, other significant drug mar-

ket developments, or national reactions in 

drug policies such as the implementation 

of prevention interventions. Finally, the 

same indicators can be applied to different 

populations, such as general Population 

survey or other populations involved in 

drug consumption.

the evaluation of drug use patterns and 

related risk of harm is not without limita-

tions. First, as any assessment of stigma-

tized behaviour performed via surveys, 

self-reporting of drug use is not without 

reporting bias, and particular groups may, 

for various reasons, decline participation. 

For instance, students not participating in 

school surveys are likely to miss school 

due to regular absenteeism, and this sub-

group is well known to be at a higher risk 

of illegal drug involvement (Miller & Plant, 

1999). second, the proposed severity score 

is an overall measure that combines differ-

ent patterns of use and drugs that are as-

sociated with different harm. For instance, 

a particular score may derive from highly 

frequent use of one or two highly harm-

ful drugs or from low frequently use of 

several less harmful drugs. Although both 

patterns arrive at the same harm score, 

one may question that adding the possi-

ble harm of single substances covers the 

risk associated with the physical, psycho-

logical or social harm resulting from the 

interaction of various substances. while 

more research is needed in assessing the 

additional risk of harm resulting from the 

interaction of two or more drugs, the ques-

tion of how many drugs are contributing 

to a particular score may be solved by ad-

dress a count score. 

Finally, it has to be noted that the scores 

provided by Van Amsterdam are useful, 

but they have also some limitations (i.e. 

they have been obtained using delphi 

method). However, the flexibility of our 

approach permits the derivation of harm 

scores from other coefficients as well. in 

particular we intend to apply out meth-

od to the scores proposed in (nutt et al., 

2008) to evaluate differences and similari-

ties. 

concluding, based on the present analy-

sis the proposed scores of frequency of use 

(Fus) and polydrug use (Pds) provide two 

simple and intuitive measures that add the 

dimension of polydrug use to the existing 
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monitoring of prevalence and incidence of 

drug use (eMcddA, 2012) and can help 

to quantitatively define the new eMcddA 

indicator High risk drug use (Hrdu). 
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