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The Use of Alcohol, Tobacco,
lllegal Drugs and Medicines

An Estimate of Consumption and Substance-Related Disorders in Germany

Josefine Atzendorf, Christian Rauschert, Nicki-Nils Seitz, Kirsten Lochbihler, Ludwig Kraus

Summary
Background: Prevalence estimates of the use of tobacco, alcohol, illegal drugs, and

psychoactive medications and of substance-related disorders enable an assessment

of the effects of substance use on health and society.

Methods: The data used for this study were derived from the 2018 Epidemiological
Survey of Substance Abuse (Epidemiologischer Suchtsurvey, ESA). The sample of

the German adult population comprised 9267 persons aged 18 to 64 (response rate,

42%). Population estimates were obtained by extrapolation to a total resident
population of 51 544 494 people.

Results: In the 30 days prior to the survey, 71.6% of the respondents (correspond-
ing to 36.9 million persons in the population) had consumed alcohol, and 28.0%
(14.4 million) had consumed tobacco. 4.0% reported having used e-cigarettes, and
0.8% reported having used heat-not-burn products. Among illegal drugs, cannabis
was the most commonly used, with a 12-month prevalence of 7.1% (3.7 million),
followed by amphetamines (1.2%; 619 000). The prevalence of the use of anal-
gesics without a prescription (31.4%) was markedly higher than that of the use of
prescribed analgesics (17.5%, 26.0 million); however, analgesics were taken daily
less commonly than other types of medication. 13.5% of the sample (7.0 million)
had at least one dependence diagnosis (12-month prevalence).

Conclusion: Substance use and the consumption of psychoactive medications are
widespread in the German population. Substance-related disorders are a major
burden to society, with legal substances causing greater burden than illegal
substances.
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health and social effects. The results of the Global

Burden of Disease Study clearly demonstrate that
alcohol and tobacco use are among the main risk factors
worldwide for premature mortality and life years lost due
to disease and disability (1, 2). In 2015, every third person
in Western Europe reported at least one episode of heavy
drinking (> 60 g ethanol) in the preceding 30 days, every
fifth person smoked tobacco daily, and 7% of respondents
stated that they had consumed cannabis in the previous
12 months (3). Prevalence rates for the use of other illegal
drugs such as amphetamines (0.6%), cocaine (1.1%), and
opioids (0.4%) were much lower (3).

The consumption of psychoactive substances is
associated with an increased risk for substance dis-
orders. The number of individuals with a substance-
related dependence per 100 000 people was estimated
to be 881 for alcohol and 425 for cannabis in Western
Europe in 2015. The number of deaths caused by sub-
stance use was reported to be 78 for tobacco, 19 for
alcohol, and seven for illegal drugs per 100 000
people in the population (3).

The Epidemiological Survey of Substance Abuse
(Epidemiologischer Suchtsurvey, ESA) yields popu-
lation-representative data on the prevalence of legal
and illegal substance use, hazardous forms of use, as
well as substance-related disorders according to the
criteria of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV). Projected prevalence
estimates for various indicators of use make it pos-
sible to quantify the current burden caused by sub-
stance use and substance-related disorders.

S ubstance use is associated with a multitude of

Methods

Study design and sample

The 2018 ESA study population is made up of German-
speaking individuals aged between 18 and 64 years
living in private households in Germany. The sample
was drawn in a two-stage selection process. In a first
step, 254 municipalities (sample points) were randomly
selected. In a second step, addresses were drawn from
the respective population registers using a systematic
random selection. Data was collected by means of
written and online questionnaires or telephone inter-
views (mixed-method design). The adjusted sample
included 9267 individuals (response rate = 41.6%). See
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the eMethods section for a detailed description of the
methods used (mode effects, non-response analyses).

Instruments

Tobacco, e-products, and heat-not-burn products
Prevalence estimates for the use of traditional tobacco
products, such as cigarettes, cigars, cigarillos, and
pipes, water pipes (hookahs), e-cigarettes, e-hookahs,
e-pipes, e-cigars, and heat-not-burn products (tobacco
heaters), are based on the preceding 30 days (4). Daily
cigarette consumption is defined as daily use of at least
one cigarette and heavy cigarette consumption as daily
use of at least 20 cigarettes (30-day prevalence).

Alcohol

Prevalence estimates of alcohol consumption in the
preceding 30 days were made using a beverage-specific
quantity—frequency index. Episodic heavy drinking
was defined as the consumption of five or more glasses
of alcohol (approximately 70 g pure alcohol) on at least
one day in the preceding 30 days. The daily consump-
tion of more than 12 g (women) and 24 g (men) of pure
alcohol was defined as the threshold for hazardous
alcohol consumption (5, 6).

lllegals drugs

The 12-month prevalence for the use of illegal drugs
was assessed for cannabis (hashish, marijuana), am-
phetamine and methamphetamine, ecstasy, LSD,
heroin, other opiates, cocaine/crack cocaine, hallucino-
genic mushrooms, and new psychoactive substances

(NPS).

Medicines

The prevalence values for the use of medicines in the
preceding 30 days, as well as their daily use, were
recorded for analgesics, hypnotics or sedatives, analep-
tics, anorectics, antidepressants, and neuroleptics.
Respondents allocated each medication they had taken
to one of the categories in a list of the most common
types of preparations.

Substance-related disorders

Abuse and dependence were recorded as substance-
related disorders according to DSM-IV (7) criteria for
the use of alcohol, cannabis, cocaine, amphetamine,
analgesics, as well as hypnotics and sedatives. The
items in the Munich Composite International Diag-
nostic Interview (M-CIDI) were used for the purposes
of classification. Dependence is the only diagnosis
defined for tobacco.

Statistical analysis

Descriptive data on substance use in the form of preva-
lence estimates with 95% confidence intervals are pre-
sented separately for the total population, as well as for
men and women. In order to align the data with the dis-
tribution of the adult German population, all analyses
were weighted (according to age, sex, education level,
federal state, and municipality size class). The popu-

lation size of 51 544 494 people (26 149 029 men;
25395465 women) as of 31.12.2017 was used for
simple projections by extrapolation to the resident
population aged between 18 and 64 years (10). Due to
the complex sample design, standard errors were esti-
mated using Taylor series (el). All analyses were per-
formed using Stata 14.1 (Stata Corp LP; College
Station, TX, USA).

Results

Tobacco, e-products, and heat-not-burn products

The prevalence of use of traditional tobacco products
within the preceding 30 days was 23.3% (12.0 million
individuals) and the prevalence of daily tobacco use
was 15.1% (7.8 million individuals) (Table 1). Of the
tobacco users, 23.4% (2.8 million) reported smoking
more than 20 cigarettes a day. The prevalence of water
pipe smoking was 4.2% (2.2 million individuals). In all,
4.0% (2.1 million individuals) reported using e-ciga-
rettes and 0.8% (412 000 individuals) heat-not-burn
products. Higher prevalence rates were seen among
men compared to women across all three product cat-
egories.

Alcohol

A total of 71.6% of respondents (36.9 million individ-
uals) stated that they had consumed alcohol in the
preceding 30 days (7able 2). Of those that had con-
sumed alcohol, 34.5% reported at least one episode of
heavy drinking, with the prevalence for men (42.8%)
being higher compared to women (24.6%). The preva-
lence of alcohol use in hazardous quantities was 18.1%,
whereby there was no statistically significant difference
between the prevalence among men (16.7%) and that
among women (19.7%).

lllegal drugs

With a 12-month prevalence of 7.1% (3.7 million indi-
viduals), cannabis was the most frequently used illegal
drug, followed by amphetamine at 1.2% (619 000 indi-
viduals) (Table 3). The use of cocaine/crack cocaine
and ecstasy was each reported by 1.1% of respondents.
Methamphetamine had the lowest prevalence at 0.2%.
Sex differences in substance use were largely not statis-
tically significant—only for cannabis and illegal drugs
in general was consumption higher among men com-
pared to women.

Medicines

In the 30 days prior to the survey, prescription (17.5%;
9.0 million) as well as over-the-counter analgesics
(31.4%; 16.2 million individuals) were the most com-
monly used medicines, with significantly higher preva-
lence rates among women than among men (7Table 4).
Antidepressants were the second most frequently used
prescription medicines at 4.1% (2.1 million individ-
uals). Of the over-the-counter medicines, hypnotics and
sedatives (2.0%; 1.0 million individuals) were the
second most commonly used. If prescribed by a phy-
sician, women took antidepressants significantly more
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frequently than men. The percentages for the daily use
of prescription antidepressants (87.7%) and neuroleptic
agents (78.0%) were the highest. The daily use of non-
prescription medications was significantly lower.

Substance-related disorders

With a 12-month prevalence of 8.6% (4.4 million indi-
viduals), tobacco dependence as defined in DSM-IV
was the most common substance-related disorder, fol-
lowed by analgesic (3.2%; 1.6 million individuals) and
alcohol dependence (3.1%; 1.6 million individuals)
(Table 5). The prevalence rates for dependence on
illegal drugs as well as hypnotics/sedatives were both
under 1.0%. The percentage for analgesic abuse was
highest at 7.6%, followed by alcohol abuse at 2.8%.
With the exception of analgesic dependence (men:
2.7%; women: 3.6%), substance-related disorders were
more common in men compared to women.

In all, 13.5% of respondents exhibited at least one
of the dependence disorders shown in 7able 5, which
corresponds to 7.0 million 18- to 64-year-olds in the
population. Excluding tobacco dependence, 6.7% of
respondents, or 3.5 million individuals, qualified for a
dependence disorder (data not shown).

Discussion

Tobacco

With 14.4 million current smokers, tobacco use is
widespread in Germany. As such, the percentage of
current smokers in Germany is significantly higher
compared to Belgium, the Netherlands, Great Britain,
Ireland, Denmark, Sweden, and Finland, with a preva-
lence that holds a mid-position among European Union
countries (11). Tobacco use is associated with signifi-
cant risks for cancer as well as cardiovascular, respi-
ratory, and vascular diseases (12, 13, e¢2). The total
number of tobacco-related deaths in Germany in 2013
was estimated at 121 000, with more deaths among
men (85 000) compared to women (36 000) (12). Based
on the 2018 ESA data, one can assume that 4.4 million
of 18- to 64-year-olds in Germany are tobacco-depen-
dent.

Although the use of electronic inhalation products
has increased in Germany (14-16), the prevalence
rates for e-cigarette and heat-not-burn product use are
still low at 4.0% and 0.8%, respectively. The DEBRA
study reported similar rates for e-cigarette use (17,
18). Since the aerosol produced by e-cigarettes con-
tains fewer harmful substances than the smoke from
traditional tobacco cigarettes, e-cigarette use is as-
sociated with fewer health risks for smokers (19).
However, studies on the long-term health effects of
e-cigarettes are still lacking. E-cigarettes are often
used for smoking cessation and are therefore pri-
marily used by smokers (14, 18, 20, e3). An analysis
of ESA data from 2015 showed that 11% of smokers
were able to quit with the help of e-cigarettes (14).
However, a number of studies suggest that the use of
e-cigarettes increases the risk among former smokers
and non-smokers, in particular adolescents, of
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TABLE 1

The 30-day prevalence of the use of tobacco, electronic-inhalation and heat-not-burn products, and the use of water pipes (hookahs), as well as projections to the 18- to 64-year old population
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2.0; 2.5]

[1.8; 2.4]
309; 567]
[13.7: 15.1]

12.0 Million

7.8 Million

2.8 Million
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412
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[22.1: 24.6]
[14.0; 16.3]
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3.5, 4.6]

0.6; 1.1]

[26.6; 29.4]

23.3
15.1

234

42

4.0

0.8
28.0

1870
1043

289

2339

[18.8;21.7]

[11.9; 14.5]
[12.6:18.7]

2.3; 3.1]

1.8, 2.8]

[0.2; 0.5]
[21.7; 24.8]

20.2

13.1

154

27
22
0.3
23.2

9N
519

10

217

120
15

1092

[24.5:28.3]

[15.3; 18.9]
[25.3; 34.4]

[4.9;6.7]

4.8, 6.8]

[0.9; 1.8]

[30.5: 34.7]

26.4

17.0
29.6

5.8
5.7

1.3

325

959
524
179
351
240

66
1247

Cigarettes, cigars, cigarillos, pipe

— Daily use*'

— Heavy use*?, consumers

Water pipe (hookah)

e-Cigarette, e-hookah, e-pipe, e-cigar

Heat-not-burn products

At least one tobacco product*®

*n, unweighted number; %, weighted prevalence [95% confidence interval]; *mean based on 51 544 494 people aged between 18 and 64 years (as of 31 December 2017, German Federal Statistical Office);

“used cigarettes, cigars, cigarillos, pipes, hookah, e-cigarettes, e-hookah, e-pipes, e-cigars, or heat-not-burn products at least once in the preceding 30 days;
*in thousands, except millions. 95% Cl, 95% confidence interval

*'Daily use of at least one cigarette; **daily use of at least 20 cigarettes among cigarette users;
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TABLE 5

The 12-month prevalence of substance-related disorders according to DSM-IV, as well as projections to the 18- to 64-year-old population
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the concentration of tetrahydrocannabinol (THC) in
recent years is accompanied by incalculable health
risks (32).

At 1.2%, the prevalence of amphetamine use in
Germany was more than twice the European total
(0.5%) (30). Interestingly, the prevalence for new
psychoactive substances (NPS) (0.9%) is higher
than for methamphetamine (0.2%). A regional
comparison also shows that methamphetamine use
was statistically significantly more widespread in
Saxony, Thuringia, and Bavaria in 2015 compared
to other German federal states, whereas NPS use
was almost evenly distributed across federal states
(33). The higher methamphetamine prevalence in
the regions close to the Czech Republic has been
confirmed by recent wastewater analyses. Com-
pared to other cities investigated in the study,
Dresden has the highest inhabitant-specific load (34).

Medicines

In order for medicines to confer a therapeutic bene-
fit, they need to be used as prescribed and not over a
long time period (35, 36). This applies not only to
addictive analgesics, but also to over-the-counter
non-opioid analgesics, for instance. Incorrect use
over a longer period of time (> 15 days/month) can
cause medication-overuse headache and promote
the use of further painkillers, thereby in turn in-
creasing the likelihood for developing medication
abuse or dependence (36). Projections put the
number of analgesic-dependent 18- to 64-year-olds
at 1.6 million. Analyses using the ESA data from
2015, which make a distinction between opioid and
non-opioid analgesics, estimated the prevalence of
opioid analgesic use disorders according to DSM-V
at 1% and the percentage of all mental disorders
caused by analgesics at 12% (37). According to the
available evidence, the majority of analgesic de-
pendence disorders can be attributed to non-opioid
analgesics that were obtained either by private pre-
scriptions or as pharmacy-only medications. This
share can be explained by the high prevalence of
use combined with the psychological dependence
potential of non-opioid analgesics (36). The preva-
lence of hypnotic/sedative use (30 days) in the
population is much lower than that for analgesics,
which is reflected in the lower prevalence of de-
pendence disorders.

The vast majority of antidepressants and neu-
roleptic agents used were prescribed by a phy-
sician (population prevalence). The clearly low
figures for the daily use of almost all medicines
not prescribed by a physician suggests that abuse
of these medication groups, with the exception of
analgesics, is rare. With regard to analgesics, the
high concordance between the population estimate
on daily use (1.9 million individuals) and the esti-
mate on analgesic dependence (1.6 million indi-
viduals) clearly demonstrates the high dependence
potential of these medications.
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Limitations

By virtue of its multi-method design, complex sample,
and suitable sample size, the 2018 Epidemiological
Survey of Substance Abuse yields reliable, population-
representative data on the general adult population aged
18-64 years. Biases may be caused by the systematic
non-participation of certain user groups (38). For
example, non-responders who filled in the non-
response-questionnaire more often exhibited problem-
atic consumption patterns, such as episodic heavy
drinking, compared to study participants, but had a
lower prevalence for overall consumption (eMethods).
Therefore, consumption prevalence is likely to be over-
estimated and the prevalence of problematic consump-
tion patterns underestimated. Limitations also arise
from the fact that the responses of those questioned
differ according to the survey method used, and that the
estimates are based on self-reported information (38,
39, €9). When interpreting the results, one must bear in
mind that the present study design precluded the possi-
bility of reaching population groups such as homeless
individuals or prison inmates in whom higher preva-
lence rates for substance use and substance-related dis-
orders are assumed (40). Consequently, the fact that
certain subgroups are inaccessible increases the under-
estimation of reported prevalence rates on substance
use with increasing subgroup marginalization.

Conclusion

In summary, the results of this study indicate that sub-
stance use and hazardous consumption patterns are
widespread in the general German population and that
substance-related disorders, particularly due to legal
substances such as tobacco and alcohol, as well as over-
the-counter analgesics, represent a considerable burden
on society.
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Key messages

® Approximately 75% of the German population consumes alcohol and around 25% smokes tobacco (30-day prevalence).

® Analgesics, both prescribed and over-the-counter, have the highest prevalence of use; however, their daily use
is less frequent compared to other medications (30-day prevalence).

® Projected to the German population as a whole, 7.0 million 18- to 64-year-olds qualify for at least one diagnosis of dependence or
abuse according to DSM-IV criteria (for tobacco, alcohol, cannabis, cocaine, amphetamine, analgesics, hypnotics, and seda-
tives). At 4.4 million individuals, tobacco dependence accounts for the largest share among the substance-related disorders
(12-month prevalence).

® The use of illegal and legal psychoactive substances is widespread in Germany.

® The social burden due to the use of legal substances is considerably higher compared to that due to illegal substance use.
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eMETHODS

Study design and sampling
The population studied in the 2018 Epidemiological
Survey of Substance Abuse (ESA) 2018 includes Ger-
man-speaking people aged between 18 and 64 years
(born between 1954 and 2000) living in private house-
holds, and covers approximately 51.5 million individ-
uals (German Federal Statistical Office, as of
31. 12. 2017). Sample selection was performed in two
stages: first, municipalities (sample points) and then in-
dividuals living in these sample points were randomly
selected. Municipalities were drawn on the basis of mu-
nicipal data from the German Federal Statistical Office
as well as regional statistical offices. These data were
stratified into 10 cells by municipality size category.
The distribution of government districts and federal
states was taken into account when randomly drawing
the municipalities from within the stratified cells. Due to
their population size, cities can be represented with several
sample points. A total of 254 sample points were drawn.
The target individuals in the sample points were
drawn on the basis of population registers using sys-
tematic random selection. In order to calculate the
requisite initial sample, a minimum targeted sample
size of n = 8000 completed surveys was taken as a
basis. It was assumed that 50% of the selected indi-
viduals would not participate in the survey and ap-
proximately 20% would not belong to the study popu-
lation, since they either did not speak German, did not
belong to the age group, or the address was unknown.
Therefore, 80 addresses needed to be drawn per
sample point, corresponding to an initial sample size
of n =25,158. Due to the uneven distribution of birth
cohorts in the study population, younger cohorts,
which were not as strongly represented in the study
population as older cohorts, were selected more
frequently and older cohorts less frequently (dispro-
portionate sampling).

Fieldwork implementation

Fieldwork was carried out by the infas Institute for
Applied Social Sciences between March and August
2018. The survey was conducted using written and
online questionnaires as well as telephone inter-
views. The initial sample was divided into a tele-
phone arm and a written arm depending on whether a
telephone number could be determined for the
respective address. All selected individuals received
written correspondence comprising study in-
formation, a data privacy statement, an online access
code, and an accompanying letter from the German
Federal Ministry of Health. They were given the
choice of arranging an appointment for an interview
or filling out the questionnaire, either in writing or
online. The questionnaire could be answered on a

variety of mobile devices, such as smartphones or
tablets.

The individuals in the telephone arm were informed
in the initial correspondence that they would be con-
tacted by telephone. Interviews were conducted by
trained telephone interviewers. In those cases where
telephone contact was unsuccessful, the written
questionnaire was sent by post and the online access
code once again provided. Individuals in the written
study arm also received the written questionnaire
with the initial correspondence. If questionnaires
were unreturned, two written reminders were sent
with a four-week interval. However, anyone in the
written study arm could take part in a telephone
interview.

Instruments

The aim of the survey was to record physical and men-
tal health status, dietary behavior, use of tobacco, alco-
hol, illegal substances, and psychoactive medications,
as well as mental disorders and disorders associated
with the above-mentioned substances. The survey also
recorded a wide range of sociodemographic data (for
the questionnaire, see www.esa-survey.de/studie/instru
mente.html).

Sociodemography

Sociodemographic characteristics were recorded in line
with the demographic standards of the German Federal
Statistical Office (e10). In addition to sex and year of
birth, data was also recorded on migrant background
(country of birth and nationality of the respondents and
their parents), family situation (marital status, pregnan-
cy, children, size of household), religious affiliation,
education (school education, vocational training), em-
ployment (employment status, occupational status),
and net household income.

Health and health-related behavior

General health status was recorded using two five-point
ratings on physical and mental health (response cat-
egory 1, “very good” to 5, “very bad”). Furthermore,
respondents were asked to state whether they suffered
from one or more chronic diseases and whether they
had ever been medically diagnosed with a neurological
disorder.

Dietary behavior was surveyed using the short
form of the “food list” (Lebensmittelliste, LML)
(el1). The LML-6 records the frequency of consump-
tion of healthy foods according to the recommen-
dations of the German Nutrition Society (Deutsche
Gesellschaft fiir Erndhrung, DGE). Participants were
also asked about their physical activities, such as re-
creational or occupational activities, as well as their
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views on health risks related to excessive alcohol con-
sumption, such as heart disease, diabetes, overweight,
and cancer .

To screen for mental disorders, 11 screening ques-
tions from the Composite International Diagnostic In-
terview (CIDI) were used (e12). The questions related
to the presence of psychosomatic symptoms, anxiety
disorders (panic, general anxiety disorder, social
phobia, specific phobia, fear of public places), depres-
sion, mania, and post-traumatic stress disorders.
Respondents were also asked whether they had ever
received psychological, psychiatric, or psychothera-
peutic treatment.

Substance use
30-day, 12-month, and lifetime prevalence was re-
corded for each of the substances listed below.

Tobacco use

The use of cigarettes, cigars, cigarillos, pipes, and
water pipes (hookahs), as well as e-cigarettes, e-cigars,
e-pipes, e-hookahs, and tobacco heaters (heat-not-burn
products) was recorded. To determine consumption
quantities, respondents were asked about the number of
days of use (within the preceding 30 days). For tradi-
tional tobacco products such as cigarettes, cigars, ciga-
rillos, and pipes, they were additionally asked about the
average quantity consumed per day of use.

Alcohol use
The average quantity of alcohol consumed was re-
corded using a quantity—frequency index separately for
beer, wine/sparkling wine, spirits, and alcoholic mixed
drinks. Participants were asked to give the number of
days (within the preceding 30 days) on which each bev-
erage had been consumed, as well as the number of
units of each beverage consumed on a typical day of
use. The total volume of pure alcohol consumed (in
grams) and an average daily volume was calculated
from their responses. To convert liters per beverage into
grams of pure alcohol, beverage-specific alcohol con-
tents were used for beer (4.8 vol %), wine/sparkling
wine (11.0 vol %), and spirits (33.0 vol %), which cor-
responds to alcohol volumes of 38.1 g, 87.3 g, and
262.0 g, respectively, of pure alcohol per liter (el3).
The estimated average alcohol content of a glass
(0.3-0.4 1) of an alcoholic mixed drink was put at
0.04 L of spirits. Individual drinking behavior was
divided into five categories using recommended daily
tolerable upper alcohol intake levels for low-risk
alcohol consumption (el4, e15):

o Lifelong abstinence

® Abstinent in the preceding 12 months

® Abstinent in the preceding 30 days

® Low-risk consumption (men: <24 g, women: < 12 g)

® High-risk consumption (men: >24 g, women:

>12 g).

Occasional heavy alcohol consumption (episodic

heavy drinking) was recorded by the frequency with

which five or more glasses of alcohol (approximately
14 g pure alcohol per glass, i.e., 70 g pure alcohol or
more) were consumed on one day, using the following
response categories:
o Episodic heavy drinking never occurred
® 1-3 days on which episodic heavy drinking
occurred
® 4 or more days on which episodic heavy drinking
occurred
Participants that had not consumed alcohol for
some time were questioned about their reasons for ab-
staining and asked to select their response from seven
possible reasons why people abstain from alcohol.
Using a five-point Likert scale, participants were also
asked to evaluate the importance of their stated
motives for the decision not to consume alcohol.

lllegal drug use

The prevalence and frequency of use of illegal drugs
was recorded for cannabis (hashish, marijuana),
amphetamine and methamphetamine, ecstasy, LSD,
heroin, other opiates (e.g., codeine, methadone, opium,
morphine), cocaine/crack cocaine, inhalants, hallucino-
genic mushrooms, and new psychoactive substances

(NPS).

Medication use
The prevalence and frequency of use of psychoactive
drugs such as analgesics, hypnotics, sedatives, analep-
tics, anorectics, antidepressants, neuroleptics, and
anabolics were surveyed with the following response
categories:

® Not used

® Less than once a week

® Once a week

® Several times a week

® Daily

Respondents allocated each medication they had
taken to one of the categories in a list of the most
common types of preparations.

Substance-related disorders

The criteria for substance-related disorders due to alco-
hol, tobacco, cannabis, cocaine, amphetamine, anal-
gesics, hypnotics, and sedatives were recorded using
the written version of the Munich Composite Inter-
national Diagnostic Interview (M-CIDI) for the preced-
ing 12-month period (e12, e16). Dependence according
to DSM-1V is present if at least three of seven criteria
have been met in the preceding 12 months. In relation
to cannabis, three of six criteria need to be met, since
the DSM-IV does not define a withdrawal syndrome.
For substance abuse, at least one of four criteria needs
to be met without dependence on the respective sub-
stance being present (e17). There is no abuse diagnosis
for tobacco. The items to record substance-related
disorders were only given to those respondents that had
reported use of the respective substance or relevant
medication in the preceding 12 months.
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The realized sample

Of the n=25 158 individuals in the initial sample,
40.4% (n=10166) were in the written and 59.6%
(n=14992) in the telephone arm of the study. While
67.5% in the written study arm did not participate, this
was the case for 60.1% in the telephone study arm.
With regard to participants in the written study arm,
76.7% used the written questionnaire, 23.2% the online
questionnaire, and only 0.1% answered the question-
naire on the telephone. In the telephone study arm,
45.4% preferred the telephone, with only a small per-
centage (44.3%) favoring the online questionnaire,
while 10.3% used the written questionnaire. In total,
n = 9287 individuals (realized sample) took part in the
survey (eFigure).

Response rate

The response rate denotes the ratio of the number of
realized cases to the initial sample, whereby this needs
to be adjusted for those cases that have no systematic
effect on sample selection. These include “person un-
known,” “invalid telephone number,” “person does not
speak German,” “person does not fulfill the selection
criteria,” or “person deceased” (neutral non-response:
8.8%). This proportion was somewhat higher in the
telephone study arm (9.6%) compared to the written
study arm (7.7%). The percentages on which the calcu-
lations of the response rate are based are shown in
eTable 1 for both study arms: evaluable questionnaires
(36.8%), response status unknown (23.2%), and sys-
tematic non-response (31.1%). The latter relates to in-
dividuals that were available in principle for the study,
but did not participate, i.e., they explicitly declined to
participate, were not available during the fieldwork
period, could not be questioned due to health problems,
failed to return the questionnaire or complete it online
despite notification, or failed to keep a telephone ap-
pointment. The percentage of systematic non-response
was significantly higher in the telephone study arm
compared to the written study arm (50.6 % versus
2.5%), with the majority of cases falling into the cat-
egories “declined” and “unavailable.” In addition, of
the 9287 surveys conducted as part of data validation,
20 cases (0.1%) had to be excluded, meaning that the
study sample consisted of altogether n = 9267.

The unknown percentage of neutral non-responses
in the group of people whose response status is un-
known is estimated as the percentage of neutral non-
response (n = 2222) within the number of persons
with a known response status (initial sample: n =
25 158 minus number with unknown response status:
n = 5826; yields n = 19 332), resulting in a percentage
of 11.5%. Thus the initial sample is reduced by the
number of neutral non-responses as well as by the es-
timated number of neutral non-responses among the
number of people with no response status (11.5% of
5826 = 670), meaning that the adjusted initial sample
is reduced to n = 22 266 individuals (25 158 —2222 —
670). The response rate for the evaluable cases

29 <

(n=9267) from the initial

(n =22 266) is 41.6%.

adjusted sample

Weighting

The aim of the 2018 ESA is to make representative
statements on the German population aged between 18
and 64 years. To adjust the realized sample to the dis-
tribution of central characteristics in the study popu-
lation, three weights were calculated: a design weight, a
post-stratification weight for cross-sectional analysis,
and a post-stratification weight for trend analysis. The
design weight adjusts for the disproportionate drawing
of the sample according to birth cohorts. This weight-
ing factor, which is inversely proportional to the selec-
tion probability, is calculated for each of the respective
selection stages and takes a minimum value of 0.44 and
a maximum of 1.89. To evaluate the effect of weight-
ing, an effective case number was calculated and the
effectiveness measure E derived from this (el8, ¢19).
The effectiveness measure of the design weight of
84.3% means that the effective case number in the
study sample is reduced from 9267 to 7657.

The post-stratification weights are calculated on
the basis of an iterative proportional fitting algorithm
(€20). In addition to the design weight, the marginal
distributions of the external characteristics federal
state, district size, sex, and highest school-leaving
qualification in the 18- to 64-year-old population
from the 2017 microcensus (e21) were used. Due to
the inclusion of additional external weighting vari-
ables, the weight necessarily has a greater impact on
the effective case number compared to the design
weight. With an effectiveness measure of 59.2%,
weighting reduces the study sample for cross-
sectional analysis to 5381 cases. The weighting factor
range is between 0.14 and 8.78.

The adjustment characteristic highest school-
leaving qualification was dispensed with for trend
analyses, since it could not be included in weighting
in surveys up to 2009. With an effective case number
of 7387, this weighting factor achieves an effective-
ness of 81.3%. The range is between 0.25 and 3.41.

Mode effects
The selection of a particular survey mode depends on a
variety of individual characteristics. For example, the
percentage of men among online respondents was
higher (56.6%) compared to telephone (51.5%) and
written respondents (55.9%). Individuals that took part
in the study by telephone were older (M = 45.3 years)
compared to those who took part in writing (M = 38.2
years) and online (M = 41.0 years). Furthermore, sig-
nificantly more people that had gained a general
qualification for university entrance took part in the on-
line survey (50.0%) than in the written (39.8%) and
telephone survey mode (27.6%).

Even when controlling for individual character-
istics, which influence the choice of survey mode,
there were a number of statistically significant differ-
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ences between modes (eZable 2). Online respondents
had a lower prevalence of tobacco and cannabis use
compared to individuals that completed the written
questionnaire. Likewise, the number of cannabis
users among telephone respondents was lower com-
pared to written respondents. Furthermore, the preva-
lence of alcohol consumption among telephone re-
spondents was lower compared with the written
mode, whereas the prevalence of episodic heavy
drinking was higher.

Non-response effects

In the non-response survey, differences were seen in
substance use between participants and non-partici-
pants (eTable 3). Individuals that did not take part in the
main study consumed statistically significantly less al-
cohol in the 30 days prior to the survey and had a lower
lifetime prevalence in relation to cannabis than did
study participants. Non-participants used less cannabis
and fewer analgesics in the preceding 12 months. In
contrast to this, almost twice as many non-participants
as participants reported having consumed five or more
glasses of alcohol at least once in the preceding 30 days
(episodic heavy drinking). Non-participants also re-
ported having taken hypnotics more frequently in the
preceding 12 months compared to participants.

Representativity

The aim of the Epidemiological Survey of Substance
Abuse is to provide population-representative estimates
of the use of psychoactive substances and problematic
consumption patterns in the general adult population in
Germany. The use of different survey methods and
weighting of data ensures that analyses are represen-
tative for the whole population in terms of distribution
according to federal state, size of municipality (accord-
ing to the German system for classifying municipal-
ities), sex, birth cohort, and school education.

The total number of participants achieved by the
2018 ESA was 9267, hence the desired sample size.
This represents a net coverage of 41.6 %, which,
although a decline in response rate compared to the

previous survey (2015: 52.2%), is nevertheless com-
parable to other population studies. The Study on
Adult Health in Germany (DEGS]1) also achieved a
response rate of 42% of individuals invited to partici-
pate for the first time (e22).

Compared to the previous ESA survey in 2015, it is
also noteworthy that the percentage of systematic
non-response rose in the telephone study arm (50.6%
versus 39.4%), i.e., more target people declined to
participate in the study. This has a negative effect on
the response rate. In addition, more in-field addresses
needed to be drawn in order to achieve the targeted
sample size of at least 8000 individuals (25 000 ver-
sus 20 000). Analysis of the mode effects also showed
that different groups of people favored certain survey
methods and that response behavior varies between
modes even when controlled for sociodemographic
variables.

Although the higher prevalence rates among
participants compared to non-participants of socially
undesirable behavior, such as episodic heavy drink-
ing, might be explained by socially desirable response
behavior, the higher prevalence rates for alcohol, can-
nabis, and analgesic use observed in participants do
not support this hypothesis. In the setting of a survey
on substance use, it is more reasonable to assume that
especially those individuals with an interest in the
subject will participate in the survey. Given that only
12.7% of all non-participants responded to the non-
responder questionnaire, the results are merely in-
dicative and should be interpreted with caution. Over-
all, one can assume that non-participants create little
bias in the present sample and the estimates it yields
on largely socially acceptable substances such as al-
cohol, tobacco, and even cannabis. On the other hand,
prevalence values for substances and patterns of con-
sumption predominantly found in groups that are
highly unlikely to be reached by surveys are under-
estimated as these groups become ever more mar-
ginalized. These include homeless individuals and
prison inmates, as well as subgroups exhibiting high
and excessive consumption behavior.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2019; 116: 577-84 | Supplementary material

MEDICINE




MEDICINE

Written arm
10 166 (40.4%)

6857 (67.5%)

Neutral
783 (11.4%)

Systematic
249 (3.6%)

5825 (84.9%)

Participation
3309 (32.5%)

Initial sample

Non-responses

Response status unknown

n=25158

Written
2538 (76.7%)

Telephone
3(0.1%)

Online
768 (23.2%)

Telephone arm
14 992 (59.6%)

9014 (60.1%)

Neutral
1439 (16.0%)

Systematic
7574 (84.0%)

1(0.0%)

Participation
5978 (39.9%)

Non-responses

Response status unknown

Written
616 (10.3%)

Telephone
2712 (45.4%)

Online
2650 (44.3%)

Sample realized
n =9287

Course of data collection and response according to study arm
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eTABLE 1

Response according to study arm, n (%)
e | eew |
Initial sample 10 166 (100.0) 14992 (100.0) 25158 (100.0)
Evaluable questionnaires after data validation 3289 (32.3) 5978 (48.6) 9267 (36.8)
Non-evaluable questionnaires after data validation 20(0.2) 0(0.0) 20(0.1)
Response status unknown 5825 (57.3) 1(0.0) 5826 (23.2)
Neutral non-responses 783 (7.7) 1439 (9.6) 2222 (8.8)
- Target person unknown 764 (7.5) 227 (1.5) 991 (3.9)
- Telephone number invalid - 908 (6.1) 908 (3.6)
- Target person does not speak sufficient German 8(0.1) 145 (1.0) 153 (0.6)
- Target person not in the target group 6(0.1) 140 (0.9) 146 (0.6)
- Target person deceased 5(0.0) 19(0.1) 24 (0.1)
Systematic non-responses 249 (2.5) 7574 (50.6) 7823 (31.1)
- Declined 119 (1.2) 3790 (25.3) 3909 (15.5)
— Not available 118 (1.2) 2812 (18.8) 2930 (11.6)
- Health problems 5(0.0) 68 (0.5) 73(0.3)
— Target person wishes to respond* 7(0.1) 904 (6.0) 911 (3.7)

MEDICINE

*The target person wishes to complete the written questionnaire and send it by post, or complete it online or in a telephone interview

eTABLE 2

A comparison of consumer variables according to type of survey method, n (%) *'
 iter | Tomore | onine |
s | veas | e |
Alcohol use
— 30-Day prevalence 2291 (71.3) 1974 (69.5) 2561 (73.8)
— Episodic heavy drinking, preceding 30 days*? 823 (33.6) 704 (34.7)* 954 (35.4)
Tobacco use
- 30-Day prevalence 731(27.2) 568 (24.4) 563 (18.4)
— Average number of cigarettes per day, M (SD)*? 11.2 (12.2) 12.7 (9.9) 10.3 (8.6)
Cannabis use
— Lifetime prevalence 1139 (35.1) 656 (21.0)* 1036 (28.0)*°
— 12-Month prevalence 421 (10.6) 177 (4.1)° 306 (6.4)*
Medication use, preceding 12 months
- Analgesics 2176 (70.1) 1852 (69.1) 2286 (66.8)
- Hypnotics 179 (6.4) 113 (3.9) 147 (4.4)

*!Logistic and linear regression model adjusted according to age, sex, federal state, school education, and net household income (control variables)
*In relation to 30-day consumers; *¥p <0.01 for comparison with “written”; ** p <0.05
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eTABLE 3

A comparison of variables of use according to willingness to participate, n (%)*'
-
Alcohol use
30-Day prevalence 6859 (74.2) 786 (66.3)**
Episodic heavy drinking in the preceding 30 days*® 2488 (36.6) 445 (60.4)*
Tobacco use
30-Day prevalence 1870 (20.2) 256 (21.7)
Average number of cigarettes per day, M (SD)** 9.5(9.1) 10.1 (8.5)
Cannabis use
Lifetime prevalence 2850 (30.8) 232 (19.4)*
12-Month prevalence 909 (9.8) 72 (6.0)*
Medication use in the preceding 12 months
Analgesics 6341 (69.0) 782 (65.5)*°
Hypnotics 441 (4.8) 75 (6.3)*°

*ILogistic and linear regression model adjusted according to age, sex, federal state, and interview type;
*individuals that completed the “non-response” questionnaire (12.7% of all non-responders);
**in relation to 30-day consumers; *p <0.01 for comparison with “participants”; **p <0.05 for comparison with “participants”
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