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I n the years 2006 and 2016, tobacco use was the leading 
global risk factor for early death and loss of life years 
due to disability (e1). In 1990, tobacco had occupied 

third place among 86 comparable risk factors. Alcohol 
consumption was the fourth most important risk factor in 
2016 (fifth in 1990), while illegal drugs were listed in 18th 
place (21st in 1990). In the USA the prescription of pain-
relieving drugs has been debated in connection with the 
threefold increase in opioid overdoses between 2010 and 
2014 (1, 2) and a related decrease in life expectancy (3). 

Observations of changes in the use of psychoactive 
substances and medications and in the occurrence of 
substance-related disorders enable assessment of the 
magnitude of the anticipated negative consequences 
for the population and are thus of wide-reaching 
 importance for health policy (e2). Given the causal 
connection between use and negative consequences 
such as illness and death, trends in indicators of 
 consumption permit conclusions regarding the future 
development of such consequences. In Germany, the 
Epidemiological Survey of Substance Abuse 
 (Epidemiologischer Suchtsurvey; ESA) has been con-
ducting regular cross-sectional surveys of substance 
use and related disorders in the adult population (18 
to 64 years) since 1995 (4).

The study reported here was designed to analyze:
● Trends in use of tobacco, alcohol, cannabis, and 

other illegal drugs together with intake of 
 analgesics and hypnotics/sedatives 

●  Trends in substance-related disorders as coded ac-
cording to the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IV).

Methods
The data came from nine ESA surveys carried out 
 between 1995 and 2018 (every 3 years from 1997 on-
wards). Owing to changes in the age range surveyed 
during the observation period, all analyses were 
 restricted to the age range 18 to 59 years. (Information 
on the individual ESA surveys can be found in the 
 eMethods.) The data were collected in written form or 
by means of a combination of paper and internet-based 
questionnaires or telephone interviews. (For details of 
the complex sampling techniques, see the eMethods.) 
Information was collected on consumption and patterns 
of use (amount) of tobacco and alcohol, the use of 
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 cannabis, the use of at least one other illegal drug, and 
the intake of medications (details of the survey instru-
ments are given in the eMethods). Documentation of 
substance-related disorders was adapted from  the 
 Munich Composite International Diagnostic Interview 
(M-CIDI, [5, 6]). Diagnoses were assigned according 
to the criteria of DSM-IV (7).

Sex-specific analyses of the trends in substance use 
and related disorders were based on binomial logistic 
regression models. (For details of the statistical 
 analyses, see the eMethods.) With time as predictor, 
the trend with regard to tendency and course was 
 assessed. A statistical test to ascertain any difference 
between the sexes was carried out only if men and 
women showed similar trends. The prevalences, mean 
predicted prevalences, and 95% confidence intervals 
for each survey year  and sex are shown in the Figures. 
Analyses of trends in substance-related disorders 
were performed on the whole sample—with the year 
2018 as reference—for the categorical variable sur-
vey year. (For sex-specific data and a detailed presen-
tation of the findings, see the eFigures and eTables.) 
Because of the complexity of the sample design (see 
the eMethods for details), weights were used in every 
survey year. These involved, among others, the dis-
tribution by federal state, community size, sex, and 
year of birth across the German population. Standard 
errors based on Taylor series were calculated to 
take account of the effects of the multistage 
 selection procedure (8). The level of significance was 
set at 5%.

Results
The results of the regression models for the trends in 
substance use are presented in shortened form for the 
sake of readability. A comprehensive account of the 
statistical analyses and findings can be found in the 
eMethods supplement and in the eFigures and eTables.

Tobacco
The prevalence of tobacco use shows a decreasing 
trend in both sexes, more so in women than in men. A 
comparable trend can be observed for the prevalence of 
daily smoking by women and men (Figure 1, Table 1). 

Alcohol
The prevalence of alcohol use shows a decreasing trend 
in both sexes, more so in women than in men. The 
prevalence of episodic heavy drinking displays an in-
creasing trend in women but a decreasing trend in men 
(Figure 2, Table 1).

 Illegal drugs
The prevalence of cannabis consumption shows an in-
creasing trend in both sexes, with a tendency towards a 
higher increase in men than in women. The prevalence 
of use of at least one other illegal drug (amphe t -
amine/methamphetamine, ecstasy, LSD, heroin/other 
opiates, or cocaine/crack) is constant in men and 
 increases in women (Figure 3, Table 1).

FIGURE 1 

Predicted and empirically derived prevalence of tobacco use and daily smoking in the past 
30 days by survey year and sex
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TABLE 1 

Trends by substance and sex

*1Users of the respective class of drugs
*2Statistically significant difference between men and women, level of significance 5% (with uniform trend)

Substance use

Tobacco (30 days) 

Tobacco daily (30 days)

Alcohol (30 days)

Episodic heavy drinking (30 days)

Cannabis (12 months)

Other illegal drugs (12 months)

Analgesics (30 days, weekly*1) 

Hypnotics/sedatives (30 days, weekly*1) 

Men 

Decreasing*2

Decreasing*2

Decreasing

Decreasing*2

Increasing*2

Constant

Increasing

Decreasing

Women

Decreasing*2

Decreasing*2

Decreasing

Increasing*2

Increasing*2

Increasing

Increasing

Decreasing
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Medications
In both men and women the prevalence of weekly in-
take of analgesics shows an increasing trend and that of 
hypnotics/sedatives a decreasing trend (Figure 4, 
Table 1).

Substance-related disorders
Among the substance-related disorders (Table 2), 
 nicotine dependence shows the highest prevalence and 
the greatest fluctuation over time in both sexes. The 
prevalence was significantly higher in 2006 (men 
11.1%, women 8.5%) and 2012 (men 10.4%, women 
7.7%) than in 2018 (men 7.8%, women 5.7%).

The prevalence of alcohol abuse in men was statis-
tically significantly lower in 2018, at 4.0%, than in 
2006 (6.3%) and 2012 (5.3%). The same was true for 
women comparing 2018 (1.5%) with 2012 (1.8%). 
The prevalence of alcohol dependence reached a 
 statistically significant peak in 2012 (men 5.2%, 
women 2.1%) but returned to a level comparable with 
previous years in 2018. 

The prevalence of cannabis-related disorders 
shows a generally constant trend in men, with the ex-
ception of the year 2000 (0.5%). 

In 2018, the prevalence of analgesic and hypnotic/
sedative dependence fell back to the levels in 2000. 
For both classes of drugs, the prevalence of depen -
dence was higher in 2012 than in 2018 for both men 
(analgesics 2.5%, hypnotics/sedatives 1.3%) and 
women (analgesics 3.4%, hypnotics/sedatives 1.5%).

Discussion
Tobacco
The observed distinct decrease in the 30-day preva-
lence of both tobacco use and daily smoking is con-
firmed by the findings of studies in adults (9), young 
adults (10), and adolescents (11). Studies from other 
European countries and North America also show clear 
reductions in the prevalence of (daily) smoking (12, 
13). However, a recent meta-analysis has shown that 
the greatest part of the risk for coronary heart disease 
and stroke is attributable to the use of just a few ciga-
rettes per day, that there is no threshold below which to-
bacco use is safe, and that the risk can be avoided only 
by giving up tobacco entirely (e3). When one includes 
all tobacco, electronic inhalation, and heat-not-burn 
products, as well as water pipes, the proportion of cur-
rent smokers in the 18 to 64 age group in Germany is 
still high, at around 25% (7). 

A number of policy measures have been credited 
with the observed decrease in the prevalence of smok-
ing in Germany (14), for example:

● Increased taxation of tobacco
● Amendments of the Workplace Ordinance and the 

German Protection of Young Persons Act 
● Restriction of tobacco advertising
● The passing of the Non-Smokers’ Protection Act in 

2007 
● Introduction of smoking bans in the individual 

 federal states .

However, a considerable time lag can be expected 
before there are any major effects of decreasing to-
bacco use on morbidity and mortality, and thus on 
economic costs (e4).

The question of whether the changes in the 
 prevalence of nicotine dependence between 2012 and 
2018 represent a decrease or merely fluctuations 
around a constant trend cannot be answered at the 
present moment. Continuation of the positive trend 
towards reduced tobacco use in Germany will require 
strict implementation of the measures contained in the 
WHO Framework Convention and thus restrictive to-
bacco policies (e5). Prevention of tobacco use by 
children and adolescents will continue to be key (15, 
16), together with expansion of smoking cessation 
programs (17). 

Alcohol
Alongside a slight reduction in the prevalence of alco-
hol use, a decrease in risky patterns of use in the form 
of episodic heavy drinking can be observed, at least in 
men. Alcohol is not only drunk less often, it is also less 
frequently imbibed in large amounts, and the average 
consumption has gone down (18). Nevertheless, 
 Germany is still one of the countries where the most al-
cohol is drunk (19). One reason for this is inconsistent 
implementation of preventive measures to effectively 
 reduce the availability of alcohol and thus lower the 

FIGURE 2 

Predicted and empirically derived prevalence of alcohol use and heavy episodic drinking in 
the past 30 days by survey year and sex
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 demand (20). The need for the implementation and ap-
plication of appropriate measures to be at the forefront 
of evidence-based alcohol policy in Germany has not 
changed substantially since publication of an analysis 
in 2008 (21).

Positive trends, however, can be seen with regard 
to alcohol consumption by adolescents. A number of 
studies point to a general reduction in adolescents’ 
 alcohol consumption in Germany (22) and especially 
in other European countries (13), North America (23), 
and Australia (24). Because behavior in adolescence 
molds the drinking patterns in later life, this develop-
ment can be expected to lead to a generation-related 
reduction in alcohol use as the respective age cohorts 
grow older (25).

The finding of practically unchanged prevalence of 
alcohol-related disorders is no surprise. Estimates of 
the uptake of addiction care services show clearly that 
overall only 16% of persons with alcohol 
 dependence-related illness seek outpatient or inpa-
tient help, including rehabilitation (26). The aim 
should therefore be to increase the uptake of profes-
sional addiction care services. The major cornerstones 
of such a campaign are alcohol screening programs 
and short-term interventions, in primary health care 
by general practitioners, the efficacy of which has 
been demonstrated in a number of studies (e6, 27). To 
avoid negative alcohol-related consequences, it is 
 essential to strengthen efforts to prevent hazardous 
drinking patterns such as heavy use and binge 
 drinking. 

 Illegal drugs
In contrast to the decreasing trend in use of legal sub-
stances, the use of cannabis, and to a lesser extent the 
use of at least one other illegal drug, increased during 
the observation period. However, this trend is not re-
flected in the prevalence of cannabis-related disorders. 
The trends in consumption are confirmed in studies of 
adolescents. For example, the 12-month prevalence and 
the prevalence of regular use increased in 12- to 
17-year-olds. The prevalence of use in the age group 18 
to 25 years also increased statistically significantly 
 between 2008 and 2016 (28). An increase in the preva-
lence of cannabis use by adolescents and young adults 
is likewise reported for most European countries (29) 
and for the USA (30). The current debate on recent 
changes in cannabis legislation in Uruguay (31), some 
states of the USA (32), and recently in Canada (33) is 
viewed as a reason for the increase in recent years (34). 
Changes in the subjective perception of the health risks 
associated with cannabis use have been discussed as a 
possible mediating factor. For instance, adult residents 
of the USA judged cannabis to be less dangerous for 
health in 2014 than they had done 10 to 15 years earlier 
(35).

The prevalence of use of at least one other illegal 
drug is relatively stable, so it can be assumed that the 
number of persons using other illegal substances has 
remained largely unchanged over time. Because drug 

FIGURE 3 

Predicted and empirically derived prevalence of use of cannabis and other illegal drugs in 
the past 12 months by survey year and sex

Prevalence (in %)

10

5

0

1995 1997 2000 2003 2006 2009 2012 2015 2018

Cannabis Other illegal drugs
Predicted
Empirical

Men
Men

Women 
Women

Men
Men

Women 
Women

Survey year

FIGURE 4 

Predicted and empirically derived prevalence of use of analgesics and hypnotics/sedatives 
in the past 30 days by survey year and sex 
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users with intensive patterns of use are very likely to 
be greatly underrepresented in population surveys, 
the majority of positive cases are broadly socially 
 integrated occasional consumers (36). It can thus be 
assumed that the prevalence of illegal drug use is 
regularly underestimated in surveys. However, evi-
dence of a constant rate of opioid dependence over 
the past 20 years (37) suggests that the number of 
high-risk users of illegal hard drugs has also hardly 
changed.

Medications
Prescription data provide external validation of the 
trends in medication intake (38). They show that total 
numbers of prescriptions of opioid analgesics and non-
opioid analgesics, in terms of defined daily doses, in-
creased in parallel from 2008 to 2017. A recent study 
evaluating prescription data from statutory health 
 insurance records shows, however, that the number of 
persons receiving prescriptions for opioid pain 
 relievers increased only slightly between 2006 and 
2016 (e7). The available data on trends in the use of 
 analgesics do not permit separate analysis of opioid- 
and non-opioid-containing painkillers, because they 
were not distinguished at all time points. Under the as-
sumption that the proportions of consumed opioid and 

non-opioid  analgesics—including over-the-counter 
medications—have not changed dramatically over 
time, the constant prevalence of analgesic dependence 
indicates that the abuse of opioid painkillers has not in-
creased in general. It can therefore be concluded, from 
the trends in opioid prescribing, the near-constant 
numbers of opioid addicts contacting the addiction care 
services (37), and the minor increase in the numbers of 
fatal overdoses involving opioids (39), that there is no 
opioid epidemic in Germany comparable with that in 
the USA. As for the intake of analgesics, it is important 
to improve the information supplied to the population 
and intensify the training of primary care physicians 
and personnel in medical and geriatric institutions, with 
regard to the prescription of these drugs.

The decreasing trend in the intake of hypnotics/
sedative and the small amount of fluctuation in the 
numbers of associated dependence disorders point to 
a possible delayed positive effect. This development 
is confirmed by a recent study based on an evaluation 
of prescriptions supplied to statutorily insured pa-
tients (40). According to the authors, the numbers of 
persons receiving prescriptions for benzodiazepines 
and z-drugs and the numbers of prescriptions that 
deviate from guidelines are decreasing in the statu-
torily insured population.

TABLE 2 

Trends in substance-related disorders according to DSM-IV for 18- to 59-year-old men and women (12-month prevalence)

The prevalence rates of substance-related disorders differ slightly from publications in previous years because the coding of some diagnostic criteria was altered. 
* p <0.05 for comparison with reference year 2018; logistic regression for prediction of prevalence with year, age, survey method; 
95% CI , 95% confidence interval

Men

Nicotine

Alcohol

Cannabis

Analgesics

Hypnotics/
sedatives

Women

Nicotine

Alcohol

Cannabis

Analgesics

Hypnotics/
sedatives

Dependence

Abuse

Dependence

Abuse

Dependence

Dependence

Dependence

Dependence

Abuse

Dependence

Abuse

Dependence

Dependence

Dependence

1997

% [95% CI]

5.4 [4.5; 6.6]

4.2 [3.4; 5.1]

0.7 [0.4; 1.2]

0.7 [0.4; 1.1]

1.5 [1.0; 2.1]

1.0 [0.6; 1.4]

0.3 [0.2; 0.7]

0.1 [0.0; 0.4]

2000

% [95% CI]

8.5 [7.6; 9.6]

4.5 [3.8; 4.8]

0.5* [0.3; 0.8]

1.8 [1.4; 2.3]

0.9 [0.7; 1.3]

6.2 [5.5; 7.0]

1.2 [0.9; 1.6]

0.2 [0.1; 0.4]

2.7 [2.3; 3.3]

0.7 [0.5; 0.9]

2006

% [95% CI]

11.1* [9.9; 12.4]

 6.3* [5.4; 7.3]

 4.0 [3.3; 4.8]

 1.2 [0.9; 1.7]

 0.7 [0.5; 1.0]

 8.5 [7.4; 9.6]

 1.2 [0.9; 1.7]

 1.5 [1.2; 2.0]

 0.2 [0.1; 0.4]

 0.3 [0.2; 0.6]

2009

% [95% CI]

8.6 [7.7; 9.6]

7.2 [6.3; 8.1]

2012

% [95% CI]

10.4* [9.3; 11.7]

 5.3* [4.6; 6.2]

 5.2* [4.4; 6.1]

 0.8 [0.6; 1.2]

 0.8 [0.5; 1.1]

 2.5 [2.0; 3.1]

 1.3* [0.9; 1.8]

 7.7* [6.9; 8.6]

 1.8* [1.4; 2.2]

 2.1*[1.7; 2.5]

 0.2 [0.1; 0.4]

 0.2 [0.1; 0.4]

 3.4* [2.9; 4.1]

 1.5* [1.2; 2.0]

2018

% [95% CI]

7.8 [6.9; 8.9]

4.0 [3.4; 4.7]

4.8 [4.1; 5.5]

0.7 [0.5; 1.0]

0.9 [0.6; 1.3]

1.9 [1.4; 2.5]

0.6 [0.4; 1.0]

5.7 [5.0; 6.6]

1.5 [1.2; 1.9]

1.9 [1.6; 2.3]

0.4 [0.3; 0.6]

0.3 [0.2; 0.5]

3.1 [2.6; 3.7]

0.5 [0.3; 0.8]
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Limitations 
Prevalence figures that rely on self-reported data on 
substance use can be underestimated in cross-
 sectional analyses due to the influence of socially 
desired  response behavior. If one assumes that the 
impact of these variables remains constant across 
 repeated  cross-sectional analyses, bias introduced by 
response behavior plays no part in the analysis of 
trends over time, although the true prevalence is 
 unknown. 

Bias may arise from heterogeneity in sampling 
 procedures and in the characteristics of the sample 
population. However, this bias was minimized  by 
matching the distribution of the sample to the respec -
tive characteristics of the general population.

Summary
The decreasing trends in use of tobacco and alcohol are 
a positive development. To avoid reversal of these 
trends in the future, steps to promote prevention and 
early detection are required. An increasing trend in can-
nabis consumption cannot be excluded, and appropriate 
preventive measures must be intensified. The 
 prevalence of dependence on analgesics has shown no 
discernible increase over time. However, the increased 
use of analgesics should be monitored closely. In gen-
eral, it can be assumed that effective steps to reduce 
substance use lead to decreased population-wide 
burdens in terms of morbidity, mortality, and economic 
costs.

Key messages
● The 30-day prevalence of tobacco use and the prevalence of 

daily smoking are on the decrease, but steps must be taken 
to reinforce this positive trend.

● There has been a slight decrease in the prevalence of 
 alcohol use; episodic heavy  drinking has increased slightly in 
women.

● The prevalence of the use of cannabis and other illegal drugs 
has  increased (the latter in women only).

● Analgesics are being taken more frequently,  
hypnotics/sedatives less frequently.

● The current prevalence rates for substance-related disorders 
are similar to the  levels in 1997 or 2000.
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Details of methods
Study design and samples
The data used for this study came from nine surveys conducted in the course of the Epidemi-
ological Survey of Substance Abuse (ESA) between 1995 and 2018 (every 3rd year from 1997 
onwards). The case numbers varied from 7833 (1995) to 9267 (2018); the response rates 
ranged between 42% (2018) and 65% (1995 and 1997). The change in the upper age limit 
 during the observation period limits the analysis of trends to the age range 18 to 59 years 
 (eTable 1). 

Weighting
 The goal of the ESA is to provide data on substance use representative for the German 
 population between 18 and 59 years (survey years 1995 to 2003) or between 18 and 64 years 
(survey years 2006 to 2018). In each individual survey, weights were calculated to adjust the 
distribution of basic sample characteristics to the general population. Since 2006, weights have 
been determined to compensate for the disproportional composition of the age groups in the 
sample. These weights are inversely proportional to the likelihood of selection at the respective 
probability level. Furthermore, the weights accounted for  the marginal distributions of the ex-
ternal characteristics federal state, community size, and sex in the 18- to 64-year old population 
of the microcensus for the survey year concerned. Detailed information on the weighting for 
the different survey years can be found in the individual source publications (eTable 1).

Instruments
Tobacco use
Tobacco use was defined as smoking at least one cigarette, cigar, cigarillo, or pipe in the 
30-day period prior to the survey. Daily use was defined as smoking at least one cigarette per 
day over the preceding 30 days. 

Alcohol use
The prevalence of alcohol use relates to the 30-day period preceding the survey. Alcoholic 
drinks included beer, wine/sparkling wine, and spirits, plus alcopops (in 2006) or mixed drinks 
containing alcohol (from 2009; e.g., alcopops, long drinks, cocktails, punch). Episodic heavy 
drinking was defined as consumption of five or more glasses of alcohol (ca. 70 g pure alcohol) 
in a single day at least once in the preceding 30 days.

Use of illegal drugs
The prevalence of use of cannabis and at least one other illegal drug relates to the 12-month 
period preceding the survey. Because of the low case numbers, amphe t -
amine/methamphetamine, ecstasy, LSD, heroin/other opiates, cocaine/crack, and hallucino-
genic  mushrooms were combined into the category “other illegal drugs.”

Medication intake
The survey asked about intake of analgesics and hypnotics/sedatives in the previous 30 days. 
Weekly use comprised intake at least once per week. The survey participants allocated each 
medication they had taken to one of the categories in a list of the most common types of prep-
arations.

Substance-related disorders 
The documentation of substance-related disorders caused by alcohol, tobacco, cannabis, 
 amphetamine, analgesics, hypnotics, and sedatives was based on the Munich Composite Inter-
national Diagnostic Interview (M-CIDI). Disorders occurring in the previous 12 months were 
classified according to the criteria of DSM-IV and divided into abuse and dependence. 
 Substance-related disorders according to DSM-IV were documented in the individual surveys 
as follows: nicotine: 2000, 2006, 2009, 2012, 2018; alcohol and cannabis: 1997, 2006, 2012, 
2018; analgesics, hypnotics/sedatives: 2000, 2012, 2018.

eMETHODS   
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Statistical analyses
Missing data were partly replaced by means of a logical imputation process. For example, 
if a filtering question regarding general drug use was answered in the negative the missing 
data on use of the various substances was replaced with non-use, or a missing value for 
lifetime use in the presence of a positive response for 12-month use was replaced with a 
positive response for lifetime prevalence. Moreover, missing data per year were excluded 
from the regression analyses for trends per substance, which in analogy to the cross sec-
tion corresponds to pairwise exclusion of persons with missing data. 

Sex-specific analyses of the trends in substance use and substance-related disorders are 
based on binomial logistic regression models. For the dependent variable “substance use,” 
the survey year was employed in the model as continuous predictor “time” with equidis-
tant intervals. For the dependent variable “substance-related disorders,” the survey year 
was used as categorical predictor, because disorders were not documented at regular inter-
vals.

Age and survey type were used as control variables in all regression models so that ef-
fects of age or survey type could be excluded. On grounds of the complex sample design, 
the weights for each survey year were included in the statistical analyses. To take account 
of the multistage selection procedure, standard errors based on Taylor series were calcu-
lated using survey-specific statistical methods (8). The level of significance was set at 5%.

Models for substance use
In the models for the trends in substance use, “time” was mean-centered and included as a 
linear and/or quadratic predictor. Statistically significant regression coefficients indicate 
linear or curvilinear trends. Negative values of the regression coefficients for linear time 
bL characterize a falling, positive values a rising tendency. The regression coefficient for 
quadratic time bQ indicates both the direction and the steepness of the curve in a curvi -
linear trend. A positive value means that the curve is directed upwards or convex, while a 
negative value shows that the curve is directed downwards or concave. In a significant 
curvilinear trend both regression coefficients (linear and quadratic) are considered when 
interpreting the results. 

When the trends were similar in men and women, they were compared between the 
sexes. In this event, the regression coefficients were compared for the linear or quadratic 
predictor “time” using a Wald test. Predicted values for each person were calculated on 
the basis of the models. The mean predicted values, their 95% confidence intervals, and 
the prevalence by survey year and sex are shown in the Figures in the body of the article. 
The detailed results of the regression models and data on sample size, prevalence rates, 
and their estimated mean values and 95% confidence intervals are shown in eTables 2–13, 
based on the regression models for each survey year by sex. 

Models for substance-related disorders
Analyses of the trends in substance-related disorders were performed for the whole 
sample, with 2018 as reference year for the categorical variable “survey year” (see ana-
lyses of all 18- to 59-year-olds in eTable 14).

Tobacco
The prevalence of tobacco use shows a curvilinear decreasing trend for both sexes (men: 
bL = −0.088, bQ = −0.005; women: bL = −0.051, bQ = −0.014), with a more pronounced curva-
ture for women than for men (F [1; 3 878] = 7.7; p < 0.01). A comparable trend is seen for the 
prevalence of daily tobacco use (men: bL = −0.116, bQ = −0.009; women: bL = −0.076, 
bQ = −0.019; F [1; 3 878] = 6.9; p < 0.01) (eTables 2–4).

Alcohol
The prevalence of alcohol use shows a linear decreasing trend (bL = −0.072) for men, while a 
concave decreasing trend is seen for women (bQ = −0.007). The decrease is greater for women 
than for men. The fluctuations in prevalence were smoothed by the model and the resulting 
predicted values. The prevalence of episodic heavy drinking displays a convex trend for both 
men (bQ = 0.007) and women (bQ = 0.024), representing a slightly accelerated increase with a 
more pronounced curvature for women (F [1; 3 875] = 23.79; p <0.001). Taking into account 
the values of the linear time coefficients (men: bL = −0.065; women: bL = −0.005), an increas-
ing trend can be assumed only for women (eTables 5–7).
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 Illegal drugs
The prevalence of cannabis use shows a linear trend in both sexes. The increase in the propor-
tion of women using cannabis is statistically significantly stronger than in men (men: 
bL = 0.093, women: bL = 0.132; F[1; 3 877] = 4.88, p <0.05). The prevalence of the use of other 
illegal drugs is constant in men and increasing linearly in women (bL = 0.120) (eTables 8–10).

 Medications
For men, the prevalence of weekly intake of analgesics is increasing linearly (linear time: 
bL = 0.107) and that of hypnotics/sedatives is decreasing linearly (linear time: bL = −0.062). 
 Although a generally accelerated convex increase is seen for both indicators in women (anal-
gesics: bQ = 0.011, hypnotics/sedatives: bQ = 0.010), the growth in the prevalence of intake of 
hypnotics/sedatives is less pronounced, because of the negative coefficients of linear time 
(bL = −0.082), than is the case for analgesics, where the positive coefficient of linear time 
(bL = 0.097) accelerates the growth (eTables 11–13).

 Substance-related disorders
Among the substance-related disorders, nicotine dependence shows the highest prevalence and 
the strongest fluctuations over time (eTable 14, eFigure 1). Compared with 2018 (6.8%), the 
prevalence was significantly higher in both 2006 (9.8%; t = 3.05; p <0.01) and 2012 (9.1%; 
t = 3.34; p <0.001).

The prevalence of alcohol abuse was significantly lower in 2018 (2.7%) than in 2006 
(3.8%; t = 3.36; p <0.001) and 2012 (3.6%; t = 3.32; p <0.001). After a significant peak in 
2012 (3.7%; t=5.24; p <0.001), the prevalence of alcohol dependence in 2018 was com-
parable with that in earlier years. With the exception of 2012 (0.3%; t = −2.06; p <0.05), the 
prevalence of cannabis- related disorders shows a generally constant trend. 

The prevalence of mental disorders caused by analgesics and hypnotics/sedatives in 2018 
fell back to the level in 2000.
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eTABLE 1 

Overview of the individual surveys conducted in the course of the Epidemiological Survey of Substance Abuse in the period 1995 to 2018

ADM: Arbeitskreis Deutscher Markt- und Sozialforschungsinstitute e.V. (Association of German Market and Social Research Institutes)

Year

2018

2015

2012

2009

2006

2003

2000

1997

1995

N

9267

9204

9084

8030

7912

8061

8139

8020

7833

Age 
(years)

18–64

18–64

18–64

18–64

18–64

18–59

18–59

18–59

18–59

Response 
rate

42%

52%

54%

50%

45%

55%

51%

65%

65%

Survey design

Sample of registered residents, disproportionate sampling,  
initial contact by post; German-speaking population

Sample of registered residents, disproportionate sampling,  
initial contact by post; German-speaking population

Sample of registered residents, disproportionate sampling,  
initial contact by post; German-speaking population

Sample of registered residents, disproportionate sampling,  
initial contact by post; German-speaking population

Sample of registered residents, disproportionate sampling,  
initial contact by post; German-speaking population

Sample of registered residents, disproportionate sampling,  
initial contact by post; German-speaking population

Sample of registered residents, age-proportional sampling, 
 postal delivery of questionnaire; German-speaking population

Random route; ADM design (Bundestag electoral district);  
 age-proportional sampling; personal delivery of questionnaire; 
 German-speaking residential population

Random route; ADM design (Bundestag electoral district);  
 age-proportional sampling; personal delivery of questionnaire; 
 German-speaking residential population

Survey type

Written questionnaire/
telephone interview/
internet

Written questionnaire/
telephone interview/
internet

Written questionnaire/
telephone interview/
internet

Written questionnaire/
telephone interview/
internet

Written questionnaire/
telephone interview

Written questionnaire

Written questionnaire

Written questionnaire

Written questionnaire

Reference

Atzendorf et al., 2019 (7)

Piontek & Kraus, 2016 
(e8)

Kraus, Piontek, Pabst & 
Gomes de Matos, 2013 
(e9)

Kraus & Pabst, 2010 
(e10)

Kraus & Baumeister, 
2008 (e11)

Kraus & Augustin, 2005 
(e12)

Kraus & Augustin, 2001 
(e13)

Kraus & Bauernfeind, 
1998 (e14)

Herbst, Kraus & Scherer, 
1996 (e15)

eTABLE 2 

Results of the regression models for tobacco use and daily tobacco use in the past 30 days prior to the survey

*1 Reference category: telephone interview; bold type: significant coefficients with level of significance at 5%  
*2 Significant difference in coefficients between men and women with level of significance at 5%; b, regression coefficient; SE, standard error

Variables

Curvilinear model

Linear time

Quadratic time

Age

Survey method*1

Written questionnaire

Internet-based

Constants

Linear model

Linear time

Age

Survey method*1

Written questionnaire

Internet-based

Constants

Tobacco use

Men

b

– 0.088

– 0.005*2

– 0.171

  0.009

– 0.278

– 0.161

– 0.086*2

– 0.171

  0.013

– 0.304

– 0.198

SE

0.007

0.002

0.018

0.040

0.056

 

0.007

0.018

0.040

0.054

 

Women

b

– 0.051

– 0.014*2

– 0.204

  0.142

– 0.151

– 0.530

– 0.045*2

– 0.203

  0.152

– 0.217

– 0.629

SE

0.006

0.002

0.018

0.039

0.061

 

0.006

0.018

0.039

0.059

 

Daily tobacco use

Men

b

– 0.116

– 0.009*2

– 0.047

– 0.086

– 0.428

– 0.891

– 0.116*2

– 0.047

– 0.086

– 0.428

– 0.891

SE

0.008

0.003

0.020

0.046

0.069

 

0.008

0.020

0.046

0.069

 

Women

b

– 0.076

– 0.019*2

– 0.027

– 0.065

– 0.373

– 1.262

– 0.076*2

– 0.027

– 0.065

– 0.373

– 1.262

SE

0.008

0.003

0.020

0.046

0.075

 

0.008

0.020

0.046

0.075
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eTABLE 3 

Sample size, prevalence, estimated prevalence with 95% confidence intervals for tobacco use by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

3514

3709

3645

3582

3074

3224

3418

3692

3731

Prevalence

42.8

43.4

39.0

37.1

37.3

34.1

30.6

28.1

24.2

Est. prev.

42.8

40.8

38.8

36.8

34.9

33.0

31.2

29.5

27.7

95% CI

[41.5; 44.2]

[39.7; 41.9]

[38.0; 39.7]

[36.2; 37.5]

[34.3; 35.5]

[32.4; 33.7]

[30.4; 32.0]

[28.5; 30.4]

[26.6; 28.9]

Women

N

4231

4270

4407

4393

3890

4063

4535

4546

4556

Prevalence

29.3

30.2

30.6

30.5

28.8

26.4

24.4

23.4

18.5

Est. prev.

31.1

30.0

28.8

27.7

26.6

25.6

24.6

23.6

22.6

95% CI

[30.0; 32.2]

[29.0; 30.9]

[28.1; 29.5]

[27.1; 28.3]

[26.1; 27.2]

[25.1; 26.2]

[23.9; 25.2]

[22.8; 24.4]

[21.7; 23.6]

eTABLE 4 

Sample size, prevalence, estimated prevalence with 95% confidence intervals for daily smoking by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

3497

3682

3610

3529

3003

3162

3345

3613

3683

Prevalence

30.7

33.1

28.3

26.7

25.7

23.0

20.4

16.6

14.3

Est. prev.

33.2

30.7

28.3

26.0

23.8

21.7

19.8

18.0

16.4

95% CI

[31.9; 34.6]

[29.6; 31.8]

[27.5; 29.1]

[25.3; 26.6]

[23.2; 24.4]

[21.1; 22.4]

[19.1; 20.6]

[17.2; 18.9]

[15.4; 17.3]

Women

N

4222

4246

4377

3864

4048

4048

4508

4526

4539

Prevalence

20.0

21.0

20.9

21.1

20.5

18.0

16.2

14.6

11.0

Est. prev.

22.7

21.4

20.2

19.0

17.9

16.8

15.8

14.8

13.9

95% CI

[21.6; 23.8]

[20.6; 22.3]

[19.5; 20.8]

[18.5; 19.5]

[17.4; 18.3]

[16.3; 17.3]

[15.2; 16.3]

[14.1; 15.5]

[13.1; 14.6]
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eTABLE 5

Results of the regression models for alcohol use and episodic heavy drinking in the past 30 days prior to the survey

 *1 Only users; *2 reference category: telephone interview; bold type: significant coefficients with level of significance at 5%  
 *3 Significant difference in coefficients between men and women with level of significance at 5%; b, regression coefficient; SE, standard error

Variables

Curvilinear model

Linear time

Quadratic time

Age

Survey method*2

Written questionnaire

Internet-based

Constants

Linear model

Linear time

Age

Survey method*2

Written questionnaire

Internet-based

Constants

Alcohol

Men

b

– 0.072

– 0.003

  0.049

  0.114

  0.026

  1.353

– 0.072*3

  0.049

  0.113

  0.013

  1.329

SE

0.010

0.003

0.012

0.050

0.059

 

0.010

0.012

0.050

0.058

 

Women

b

– 0.046

– 0.007

  0.015

 0.087

 0.113

 0.910

– 0.046*3

  0.016

 0.087

 0.084

 0.863

SE

0.007

0.003

0.009

0.038

0.053

 

0.007

0.009

0.038

0.052

 

Episodic heavy drinking*1

Men

b

– 0.065

  0.007*3

– 0.161

– 0.093

– 0.053

  0.282

– 0.067

– 0.162

– 0.098

– 0.018

  0.356

SE

0.007

0.003

0.009

0.042

0.049

 

0.007

0.009

0.042

0.048

 

Women

b

– 0.005

  0.024*3

– 0.287

– 0.015

  0.014

– 0.674

– 0.012

– 0.288

– 0.021

  0.119

– 0.508

SE

0.007

0.003

0.010

0.045

0.061

 

0.008

0.010

0.045

0.061

 

eTABLE 6 

Sample size, prevalence, estimated prevalence with 95% confidence intervals for alcohol use by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

2919

3254

3264

3413

2984

3158

3321

3581

3657

Prevalence

85.9

84.8

89.9

87.0

79.8

82.9

80.4

79.2

78.8

Est. prev.

87.0

86.2

85.3

84.4

83.4

82.4

81.3

80.2

79.0

95% CI

[86.0; 88.1]

[85.3; 87.1]

[84.6; 86.1]

[83.8; 85.0]

[82.9; 83.9]

[81.9; 82.9]

[80.6; 82.0]

[79.3; 81.2]

[77.8; 80.3]

Women

N

3615

3956

4043

4140

3754

3960

4422

4406

4473

Prevalence

73.6

72.9

82.6

79.1

69.7

70.2

69.3

70.4

69.8

Est. prev.

76.7

75.8

75.0

74.1

73.2

72.3

71.3

70.4

69.4

95% CI

[75.5; 77.9]

[74.8; 76.9]

[74.1; 75.8]

[73.4; 74.8]

[72.6; 73.8]

[71.7; 72.8]

[70.6; 72.0]

[69.5; 71.3]

[68.2; 70.5]
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eTABLE 7 

Sample size, prevalence, estimated prevalence with 95% confidence intervals for episodic heavy drinking use by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

3539

3565

3638

3535

3054

3215

3402

3683

3713

Prevalence

47.5

47.1

40.7

39.1

37.1

39.6

37.9

36.7

35.3

Est. prev.

46.0

44.5

43.0

41.5

40.0

38.6

37.1

35.7

34.4

95% CI

[44.4; 47.5]

[43.2; 45.7]

[42.0; 44.0]

[40.7; 42.3]

[39.3; 40.7]

[37.8; 39.3]

[36.3; 38.0]

[34.6; 36.8]

[33.1; 35.7]

Women

N

4240

4047

4372

4338

3841

4050

4522

4526

4535

Prevalence

19.8

17.1

13.0

12.9

14.4

13.6

15.4

16.1

17.3

Est. prev.

16.1

16.0

15.8

15.7

15.6

15.5

15.3

15.2

15.1

95% CI

[15.2; 17.0]

[15.2; 16.7]

[15.2; 16.5]

[15.2; 16.2]

[15.1; 16.0]

[15.0; 15.9]

[14.8; 15.8]

[14.6; 15.8]

[14.3; 15.8]

eTABLE 8

Results of the regression models for use of cannabis and other illegal drugs in the past 12 months

*1 Stimulants, ecstasy, LSD, heroin/other opiates, cocaine/crack; *2 reference category: telephone interview; bold type: significant coefficients with level of significance at 5%  
*3 Significant difference in coefficients between men and women with level of significance at 5%; b, regression coefficient; SE, standard error

Variables

Curvilinear model

Linear time

Quadratic time

Age

Survey method*2

Written questionnaire

Internet-based

Constants

Linear model

lineare Zeit

Alter

Survey method*2

Written questionnaire

Internet-based

Constants

Cannabis

Men

b

  0.094

– 0.002

– 0.621

  0.300

  0.042

  0.851

  0.093*3

–0.620

  0.294

  0.029

  0.838

SE

0.012

0.004

0.014

0.064

0.075

 

0.012

0.014

0.063

0.073

 

Women

b

  0.135

– 0.006

– 0.670

  0.459

  0.175

  0.265

  0.132*3

– 0.670

  0.436

  0.139

  0.238

SE

0.014

0.006

0.017

0.073

0.098

 

0.014

0.017

0.072

0.094

 

Other illegal drugs*1

Men

b

  0.035

  0.012

– 0.530

  0.370

  0.146

– 1.032

  0.035

– 0.532

  0.395

  0.214

– 0.961

SE

0.020

0.007

0.023

0.119

0.138

 

0.021

0.024

0.118

0.139

 

Women

b

  0.120

  0.025

– 0.603

  0.356

– 0.166

– 1.629

  0.130

– 0.604

  0.444

– 0.032

– 1.512

SE

0.023

0.010

0.030

0.138

0.198

 

0.026

0.030

0.137

0.192
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eTABLE 9 

Sample size, prevalence, estimated prevalence with 95% confidence intervals for cannabis use by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

3557

3727

3657

3585

3089

3234

3422

3701

3736

Prevalence

 6.5

 5.4

 7.6

 9.1

 7.0

 7.0

 6.7

 8.7

10.3

Est. prev.

 5.4

 5.9

 6.4

 6.9

 7.5

 8.2

 8.9

 9.6

10.4

95% CI

[4.8; 5.9]

[5.4; 6.3]

[6.0; 6.8]

[6.6; 7.3]

[7.2; 7.9]

[7.8; 8.5]

[8.4; 9.3]

[9.0; 10.2]

[9.6; 11.1]

Women

N

4275

4293

4428

4416

3907

4089

4549

4551

4572

Prevalence

2.3

2.7

4.4

4.7

3.1

3.4

3.4

5.3

6.2

Est. prev.

2.4

2.7

3.1

3.5

3.9

4.4

4.9

5.5

6.2

95% CI

[2.1; 2.8]

[2.4; 3.0]

[2.8; 3.4]

[3.2; 3.7]

[3.7; 4.1]

[4.2; 4.6]

[4.6; 5.2]

[5.1; 5.9]

[5.6; 6.7]

eTABLE 10 

Sample size, prevalence, estimated prevalence with 95% confidence intervals for use of at least one illegal drug by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

3550

3727

3657

3583

3041

3203

3414

3692

3734

Prevalence

2.9

2.2

2.0

3.0

2.0

2.0

1.9

2.2

3.1

Est. prev.

2.1

2.2

2.2

2.3

2.4

2.5

2.6

2.7

2.8

95% CI

[1.7; 2.5]

[1.9; 2.5]

[2.0; 2.5]

[2.1; 2.5]

[2.2; 2.6]

[2.3; 2.7]

[2.3; 2.9]

[2.3; 3.0]

[2.3; 3.2]

Women

N

4276

4293

4428

4421

3858

4049

4534

4540

4572

Prevalence

0.8

0.8

1.0

1.0

0.7

0.8

0.8

1.1

2.0

Est. prev.

0.6

0.7

0.8

0.9

1.0

1.1

1.3

1.5

1.6

95% CI

[0.4; 0.7]

[0.5; 0.8]

[0.6; 0.9]

[0.8; 1.0]

[0.9; 1.1]

[1.0; 1.3]

[1.1; 1.4]

[1.2; 1.7]

[1.3; 2.0]
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eTABLE 11 

Results of the regression models for intake of analgesics and hypnotics/sedatives in the past 30 days

* Reference category: telephone interview; bold type: significant coefficients with level of significance at 5%; b, regression coefficient; SE, standard error

Variables

Curvilinear model

Linear time

Quadratic time

Age

Survey method*

Written questionnaire

Internet-based

Constants

Linear model

Linear time

Age

Survey method*

Written questionnaire

Internet-based

Constants

Analgesics

Men

b

  0.106

  0.003

  0.209

  0.170

– 0.165

– 3.298

  0.107

  0.209

  0.169

– 0.153

– 3.277

SE

0.010

0.004

0.014

0.060

0.074

 

0.010

0.014

0.059

0.072

 

Women

b

  0.097

  0.011

  0.129

  0.101

– 0.206

– 2.443

  0.097

  0.128

  0.098

– 0.162

– 2.366

SE

0.007

0.003

0.011

0.043

0.065

 

0.008

0.011

0.043

0.064

 

Hypnotics/sedatives 

Men

b

–0.062

  0.013

  0.346

  0.364

  0.226

– 5.859

–0.072

  0.345

  0.342

  0.294

– 5.759

SE

0.021

0.007

0.033

0.147

0.170

 

0.021

0.033

0.145

0.169

 

Women

b

– 0.082

  0.010

  0.438

  0.271

– 0.049

– 5.904

– 0.091

  0.438

  0.252

  0.003

– 5.821

SE

0.014

0.005

0.028

0.098

0.145

 

0.014

0.028

0.097

0.141

 

eTABLE 12

SSample size, prevalence, estimated prevalence with 95% confidence intervals for intake of analgesics by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

3482

3701

3623

3548

3037

3209

3387

3676

3709

Prevalence

 9.6

 8.7

 9.0

10.6

10.2

14.4

14.4

14.6

14.0

Est. prev.

 7.9

 8.7

 9.5

10.5

11.5

12.7

13.9

15.2

16.6

95% CI

[7.2; 8.5]

[8.1; 9.3]

[9.0; 10.1]

[10.1; 10.9]

[11.1; 11.9]

[12.2; 13.1]

[13.2; 14.5]

[14.3; 16.1]

[15.4; 17.8]

Women

N

4153

4254

4365

4401

3863

4058

4516

4518

4518

Prevalence

14.3

13.6

12.5

15.6

14.1

18.0

19.6

21.2

21.2

Est. prev.

11.9

12.9

14.0

15.2

16.5

17.9

19.3

20.9

22.5

95% CI

[11.1; 12.6]

[12.2; 13.6]

[13.5; 14.6]

[14.7; 15.7]

[16.1; 16.9]

[17.4; 18.3]

[18.7; 19.9]

[20.1; 21.6]

[21.5; 23.5]
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eTABLE 13

Sample size, prevalence, estimated prevalence with 95% confidence intervals for intake of hypnotics/sedatives by survey year and sex

N, Sample size; Est. prev., mean estimated prevalence;95% CI, 95% confidence interval

Survey year

1995

1997

2000

2003

2006

2009

2012

2015

2018

Men

N

3459

3701

3579

3550

3039

3209

3404

3685

3720

Prevalence

4.6

3.2

3.2

2.7

2.4

2.6

2.9

1.9

2.1

Est. prev.

3.7

3.4

3.2

3.0

2.8

2.6

2.4

2.3

2.1

95% CI

[3.1; 4.3]

[3.0; 3.9]

[2.9; 3.5]

[2.8; 3.2]

[2.6; 3.0]

[2.4; 2.8]

[2.1; 2.7]

[1.9; 2.6]

[1.7; 2.5]

Women

N

4127

4254

4287

4401

3864

4057

4524

4539

4543

Prevalence

6.4

6.4

4.1

4.2

3.5

3.5

4.3

3.5

2.2

Est. prev.

5.6

5.2

4.8

4.4

4.1

3.8

3.5

3.3

3.0

95% CI

[5.0; 6.2]

[4.7; 5.7]

[4.5; 5.2]

[4.2; 4.7]

[3.9; 4.3]

[3.6; 4.1]

[3.2; 3.8]

[2.9; 3.6]

[2.6; 3.4]

eTABLE 14 

Trends in substance-related disorders according to DSM-IV for 18- to 59-year-olds (12-month prevalence)

The prevalence figures for the trends in substance-related disorders difference slightly from the publications in earlier years, because the coding of individual diagnostic criteria was adjusted.
* p <0.05 for comparison with reference year 2018; logistic regression for prediction of prevalence with year, age, survey method

Nicotine

Alcohol

Cannabis

Analgesics

Hypnotics/sedatives

Dependence

Abuse

Dependence

Abuse

Dependence

Dependence

Dependence

1997

% [95% CI]

3.4 [2.9; 4.1]

2.6 [2.1; 3.1]

0.5 [0.3; 0.8]

0.4 [0.2; 0.7]

2000

% [95% CI]

7.4  [6.7; 8.1]

2.9  [2.5; 3.3]

0.7  [0.6; 1.0]

0.3* [0.2; 0.5]

2.2  [1.9; 2.6]

0.8  [0.6; 1.0]

2006

% [95% CI]

9.8* [9.0; 10.7]

3.8* [3.3; 4.3] 

2.8  [2.4; 3.2] 

0.5 [0.4; 0.7] 

2009

% [95% CI]

7.9 [7.3; 8.6]

0.5 [0.4; 0.7]

2012

% [95% CI]

9.1* [8.4; 9.9]

3.6* [3.2; 4.0]

3.7* [3.2; 4.2]

0.6  [0.4; 0.7]

0.5  [0.4; 0.7]

3.0* [2.6; 3.4]

1.4* [1.2; 1.7]

2018

% [95% CI]

6.8 [6.2; 7.5]

2.8 [2.4; 3.2]

3.4 [3.0; 3.8]

0.6 [0.5; 0.7]

0.6 [0.4; 0.8]

2.5 [2.1; 2.9]

0.6 [0.4; 0.8]


