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study on adolescents and young adults

in Germany

Summary

cigarette smoking in a-number of studies, less information is available on
the:role-of vocational education and related occupational contexts. This
studly analyses. the refative contribution of different types of educational
experience to.explaining prevalence and intensity of cigarette smoking in
a large sample -of female and male vocational trainees in- Germany.
A standardized questionnaire on smoking -behaviour and educational
performance was applied-in-27 educational centers across the country,
covering a total of 20527 respondents(77.3% of the original sample;
women: 59.5%, men:-40.5%). Bivariate analysis revealed a high preva-
lence of current smokers among vocational trainess, both-men (51.2 %)
and women (49.4%). Men were more likely to be heavy smokers, espec-
ially with increasing age. In both sexes, prevalence of smoking was par-
ticularly high in the following occupational groups: hairdressers, butch-
ers, painters, service personnel (hotels, restaurants), shop assistants/

vocational training (occupation), -age, sex and urban-rural background

smoking in subjects with the lowest educational level (POR =5.19 for
men and 4.56 for women). Even stronger effects were observed
with smoking.intensity (=20 cigarettes/day). in-men with the lowest
educational fevel the risk of being a heavy smoker was 8.92, and.in
women 13.54 compared to subjects with a high-school leaving quali-
fication.. Poor school education must be' considered the relatively
strongest predictor of prevalence and intensity of cigarette smoking in
a large sample of female and male vocational trainees. Preventive efforts
should be directed at specific target groups such as those identified by
this studly.

While level of : school education has been related to prevalence of

sellers and cooks. Multivariate analysis taking educational level, type of

into account revealed the highest prevalence odds ratios (POR) of

Sozial- und Praventivmedizin

Cigarette smoking is the most
common cause of avoidable deaths
through diseases such as carcinoma
of the lung, coronary heart disease,
stroke, and chronic obstructive air-
ways disease. In a recent interna-
tional comparison Peto et al. esti-
mated that 36 % of total mortality
in men aged 35-69 is attributable
to smoking, and that the percent-
age of smoking-attributable mor-
tality in women of the same age has
reached 31 % . It is well documen-
ted that smoking behaviour is part
of a health-adverse lifestyle which
is most often adopted during adol-
escence and becames habitual
throughout adult life?. While the
percentage of adult smokers has
declined over the past ten years in
a number of industrialized coun-
tries, more in men than in women,
rates of smoking initiation in adol-
escence have often remained un-
changed, or even increased slight-
ly*-. There is now clear evidence
of a social gradient in smoking
behaviour; the lower the socio-
economic status, as measured by
income, educational level and/or
occupational position, the higher
the prevalence of smoking>$. The
social gradient of smoking in part
explains socio-cconomically dif-
ferent morbidity and mortality
rates in populations both within
and between countries™®. In view
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of the relevance of smoking for
public health it is critically impor-
tant to advance our understanding
of determinants of smoking behav-
iour, especially among socio-eco-
nomically less privileged segments
of populations.

Several investigations have demon-
strated that educational level is
the relatively best socio-economic
predictor of health-related behav-
iours>*-11, In adolescents, own edu-
cational performance is more
strongly correlated with smoking
than parent’s occupational level>!2
This observation points to the
importance of the school environ-
ment as the prevailing social con-

Variables

text of interpersonal exchange
processes during adolescence, i.e.
during a vulnerable stage of self-
regulation>!3!. At present, we lack
reliable information on the relative
contribution of two different social
contexts of education on smoking:
the school environment (type and
duration of school education), and
the social context of vocational
education which defines the next
(and often final) step in the train-
ing career of a substantial pro-
portion of adolescents and young
adults.

This study was undertaken to
explore the relative contribution of
these two types of educational con-

_ Prevalence of smoking

 %non-  %ex- % smoker
~ smoker  smoker
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Table 1. Factors associated with cigarette smoking (frequencies).
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texts on prevalence and intensity of
cigarette smoking in a large cohort
of adolescents and young adults in
Germany. The case of Germany is
particularly instructive as voca-
tional education in this country has
a long-standing tradition (the so
called dual system of vocational
training, combining the acquisition
of practical skills and basic know-
ledge), and attracts a wide range of
young people with different educa-
tional backgrounds. Therefore, it
is possible to stratify the sample
according to educational level and
to estimate the prevalence odds
ratios of smoking according to the
two types of education. In a pilot

Intensity of smoking
n of %<20 %220
smokers.: " cig./day  cig./day
7486 90.4 9.6
2341 86.2 13.8
460 78.3 21.7
950 89.2 10.8
5195 91.1 8.9
3461 88.1 11.9
460 81.7 18.3
. 185 60.5 39.5
4264 83.9 16.1
6023 92.5 7.5
. 5143 87.8 12.2
5144 90.1 9.9
121 884 11.6
1031 90.6 9.4
114 84.2 15.8
144 84.0 16.0
253 913 87
99 92.9 71
8525 88.8 11.2



study, we found evidence of large
differences in smoking rates ac-
cording to type of vocational train-
ing'®. Thus, for the reasons men-
tioned, it is important to know to
what extent they can be attribut-
ed to different educational back-
ground*16.

Methods

A standardized questionnaire on
smoking behaviour and educatio-
nal performance was applied in 27
educational centres across Ger-
many. Questionnaires were distri-
buted and collected between May
and July 1994. Originally, 15 urban
and 15 rural areas were chosen
from a national list of vocational
school centres, but for three schools
permission could not be obtained
from the Governing Board. A total

Variable?

Age

14-19 years
20=24 years
25-30 years

Urban residence

FEducation
13 years

- 10 years
9 years with certificate
9'years without certificate
Special school

- Vocational training
Butcher
Hairdresser
Cooks
Hotel and catering business
Alf other training groups

of 26 570 vocational trainees from
13 urban and 14 rural schooling
centres participated in the survey
which was organized as an ano-
mynous and confidential inquiry.
Inclusion criteria were: 1) at least
70% of the students of a class
participated in this survey, to gua-
rantee a representative sample;
2) a minimum of 50 questionnaires
were completed for each type of
vocational education, to guarantee
sufficient variation of the criterion
under study, smoking behaviour; 3)
the questionnaires (8 questions
only) were completely filled in. On
the basis of these criteria, 6043
questionnaires could not be includ-
ed in the present analysis, leaving a
total sample of 20527 (77.3%).
The mean age of this group was
18.9+2.5 years, 8337 participants
were male (40.5%), 12190 female
(59.5%). Most vocational trainees

Men (n=8162)

multivariate 95% Cl
odds-ratio

1.00

1.13 1.01=1.27
0.96 0.81-1:13
1.00 0.90-1.09
1.00

1.33 1.14=1.55
2.01 1.70~2.37
3.64 2.65~-5.01
5.19 3.05-8.82
2.17 1.49-3.16
217 1.33=3.53
2.42 1.67-3.51
1.49 0.95-2.35
1.00

@ All variables in-miodel. Each variable adjusted for each other variable,
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(53.9%) had 10 years of previous
schooling.

Information was obtained on age,
sex, educational level, and former
and current smoking behaviour
(duration, number of cigarettes
smoked per day, ex-smoker, years
of smoking/non smoking). A sub-
ject was defined as a “current
smoker” if at least one cigarette per
day had been consumed during
the past six months. “Ex-smokers”
status was given if a subject report-
ed continuous previous smoking,
but total smoking abstinence for
at least the past six months. All
data were entered in a personal
computer file and were checked
for errors (error rate 0.15%).
The statistical package SPSS for
Windows 6.0 was used. In addition
to bivariate analyses, multivariate
analysis using logistic regression
analysis was performed.

Women (n=12031)

multivariate 95% Ci
odds-ratio

1.00 '

1.08 0.98-1.19
1.25 0:99~1.59
1._21 1.12=1.31
1.00 :

1.33 S 1A7-152
2.03 1.77-2.34
2.78 ©.2.19-3.52
4.56 - 300-6.94
2.05 10.84-5.05
2.4 1.90-241
1.22 079190
217 o 172=2.75
1.00 :

Table 2. [ogistic regression analysis: Factors associated with the prevalence of cigarette smoking.
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Information on the 94 different
occupations was condensed in the
following way: only those occupa-
tional groups with an elevated pre-
valence of smoking (260%) were
analyzed separately (6 different oc-
cupational groups) whereas the
majority of occupational groups,
with lower prevalence of smoking,
were defined as a reference group.
Five categories of educational level
were defined, with the highest level
(13 years of school as prerequisite
of academic training) as the re-
ference group in multivariate ana-
lysis. The category “special school”
defines educational centres for
adolescents with limited mental
handicaps. Separate logistic regres-
sion models were calculated for
men and women and for smoking
prevalence (Table 2) and smoking
intensity (Table 3). In tables 2 and
3 the multivariate prevalence odds

Variable?

1 4-19 years
20-24 years
25-30 years

Urban residence

Education

13 years

10 years ,

9 years with certificate

9 years without certificate
Special school

Voocational training

Butcher

Hairdresser

Cooks

Hotel and catering business
All other training groups

2 All variables in model. Each variable adjustedfor each other variable. .

Male smokers (n=4133)

_multivariate

ratios and the 95% confidence
intervals (CI) are given from log-
istic regression analysis. In addi-
tion, in figure 1 the expected pro-
babilities of belonging to the
group of current smokers are dis-
played as calculated from the
unstandardized regression coeffi-
cients in the respective logistic
models.

Results

In table 1, the prevalence of smo-
kers, ex-smokers and non-smokers
in given according to the variables
age, educational level, gender,
living area, and vocational training
group. The same holds true for
intensity of smoking.

As can be seen from table 1, the
prevalence of smoking in this sam-
ple is rather high in all three age

 9s%a

1.00
089
137
1.94
8.92

0.60
2.19
1.83
1.52
1.00

- 1.18-4.08
1.10-3.07
: Q.76-3.05

groups, in both men and women.
A clear educational gradient of
smoking prevalence is obvious with
less than 40% of current smokers
among those with the highest edu-
cational level, and more than 70%
of current smokers in the group
with the poorest education. More-
over, substantial differences in
smoker prevalence are seen in
specific occupational groups, such
as butchers, hairdressers, painters,
cooks, hotel and catering business,
and shop assistants. Regional dif-
ferences (rural versus urban) are
not substantial in this sample.
Heavy smoking (=20 cigarettes per
day) is more prevalent in older
subjects, in men as compared to
women, and in those with lower
educational level. Occupational
groups with the lowest prevalence
(<33.3%) of smokers were phar-
maceutical technicians (23.9%),

~ Female smokers (n=5906)

multivariate 95% Cl

odds-ratio
157-249
L 2ieber

. 0.89-152
- 030-325
. 043-158

Table 3. Logistic regression analysis: Factors associated with the prevalence of heavy cigarette smoking

(=20 cig./day).
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juridicial officials (30.0%), chemi-
cal laboratory assistants (30.5%),
technicians (32.7%), and bank
clerks (33.2%).

Results derived from logistic
regression analysis are shown in
tables 2 and 3. Painters and shop
assistants were removed from mul-
tivariate analysis to avoid zero cells
due to small numbers (<20) of men
(shop assistants) and women {pain-
ters) in these vocational training
groups. A clearcut educational
gradient of smoker prevalence and
prevalence of heavy smoking is
found, more strongly in men than
in women. Smoking prevalence is
especially increased in men and
women with less than 10 years of
schooling (see Table 2).

The prevalence odds-ratios range
from 2.01 to 5.19 for men and from
2.03 to 4.56 for women. Heavy
smoking is particularly prevalent
among those who left school after
nine years without any examina-
tion and those who attended spe-
cial schools. Among these less pri-
vileged groups, prevalence odds-
ratios range from 1.94 to 8.92 in men
and from 5.98 to 13.54 in women
(see Table 3). It is of interest to
note that the odds-ratios related
to specific occupations are much
lower, with highest ratios of 2.42 in
men and 2.17 in women. Moreover,
the pattern of occupation-related
smoking is less coherent than
the pattern of education-related
smoking. Only two occupational
groups in men exhibit consistently
high ratios with respect to smoker
prevalence and prevalence of heavy
smoking (hairdressers/cooks), and
in women, prevalence of heavy
smoking heavy smoking is no
longer associated with occupa-
tional characteristics at all after
controlling for educational level.
Similarly, no consistent trend is
found between urban and rural
regions.

Figure 1 displays the expected
probability of belonging to the
group of current smokers for both
sexes according to education. As

Expected probabilities (#)
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Figure 1. Logistic regression analysis: expected probabilities of cigarette
smoking according to education. * Adjusted for age, region (urban vs. rural

area), occupations at risk.

can be seen, there is an inverse
relationship between smoking and
education: expected probabilities
of being a smoker increase with
decreasing education even after
adjustment for relevant con-
founders.

Discussion

This study documents clear evi-
dence for a social gradient of
smoking behaviour, as measured
by educational attainment, in a
large cohort of male and female
vocational trainees aged 14 to 30.
Although certain types of voca-
tional training are associated with
higher prevalence of smokers and
heavy smoking (motably male
hairdressers and cooks), the most
powerful and most consistent
effects are observed with regard to
education. The high prevalence
odds-ratios in men and women who
left school after 9 years without a
school-leaving certificate, or who
attended special schools (about
5% of the total sample) are partic-
ularly striking. It should, however,
be remembered that the present

sample of vocational trainees is not
representative of the total German
population in this age group, since
young adults with higher education
with be under-represented.

Results cannot be attributed to
the confounding effects of age, of
urban-rural differences or other
regional differences. The existence
of an unknown selection bias is
unlikely, as the age-stratified pre-
valence rates of smoking and of the
intensity of smoking are compar-
able with results from other studies
in Germany.'” Moreover, we have
no reason to question the reliabili-
ty of the information obtained on
smoking as data collection took
place in an anonymous way under
otherwise well controlled condi-
tions. The fact that the proportion
of heavy smokers increases with
age, mirroring a well-documented
association between duration of
smoking and amount of nicotine-
dependence®, is further evidence
for the reliability of the infor-
mation. Consistency of reported
smoker prevalence in specific oc-
cupations with previously reported
findings also supports the reliabil-
ity of current data'®?. Unfortun-
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ately, no direct validation of
smoking information by measuring
cotinine levels was possible.

The findings reported from this
study are consistent with previous
reports as far as the influence of
educational attainment on smok-
ing prevalence and intensity is
concerned >%°-12, Several explana-
tions of this result have been sug-
gested, pointing to less favourable
psychosocial conditions in young
people with lower educational
levels, such as poor individual
coping resources (e.g. resistance to
peer pressure, self-efficacy and
internal control of health related
behaviours) lack of opportunities
for active leisure pursuits (sports,

music, other hobbies), or elevated
levels of chronic socio-emotional
distress (e.g. experience of relative
social deprivation)?1%141821 Tp the
context of the present study no
information on possible psycho-
social determinants of smoking
was available. Yet the fact that a
severely underprivileged minority
of vocational trainees (9 years
schooling without a school-leaving
certificate or attendance at a
special school) exhibited large
excess risks, points to a possible
synergism of these unfavourable
psychosocial circumstances. More
detailed studies on motivation to
smoke in this particularly vulner-
able group is needed.
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Tavent/ve Akt;wtaten sollten sich daher
ie den im Réhmen d;eser Studie identifi-

Finally, in view of the public health
impact of smoking, our findings
underscore the need for intensified
prevention during adolescence.
The school environment provides a
powerful setting for preventive
programs, and remarkably suc-
cessful behavioural intervention
approaches were recently devel-
oped and tested in these target
populations?-%. During vocatio-
nal training, additional measures
should be taken to reinforce pre-
ventive efforts, including relapse
prevention, as specific occupa-
tional contexts further aggravate
the risk of becoming a heavy
smoker.



Résumé

Les effets du éducation scolaire et du formation professionelle
au tabagisme: Résultats d’une étude avec des adolescents et des
adultes jeunes en Allemagne

Diverses études ont trouvé une association entre fe niveau scolaire et la
fréquence du tabagisme. Moins d’information existe sur I'influence de
ces deux données, du niveau scolaire et de I'environnement du travail,
sur le tabagisme dans un groupe de 20527 scolaires (59.5% femmes;
40.5% hommes) recruté dans 27 centres de formation professionelle en
Allemagne. Dans ce groupe (77.3 % de réponses) un questionnaire stan-
dardisé sur I'usage du tabagisme a été appliqué. L'analyse démontre une
prévalence élevée de fumeurs chez les hommes (51.2 %) et les femmes
(49.4%). Les fumeurs sont particulierement nombreux parmi les person-
nes plus agées et dans les professions suivantes: coiffure, boucher, peintre,
personnel de service (hétel, restaurant, personnel de magasin, cuisinier).
La régression logistique révéle que la prévalence du tabagisme est la plus
haute dans le groupe charactérisé par le niveau scolaire le plus bas (pré-
valence odds ratio: 5.19 chez les hommes et 4.56 chez les femmes, en
ayant controlé les effets de la catégorie professionelle, de I'dge, du sexe
et du milieu urbain ou rural). Cet effet est encore plus prononcé en cas
de l'intensité du tabagisme: le risque de fumer plus de 20 cigarettes par
jour est 9 fois plus élevé parmi les hommes characterisés par Je niveau
de formation scolaire le plus bas, et plus de 13 fois plus élevé parmi les
femmes de cette catégorie d” éducation. En conclusion, un niveau bas de
formation scolaire est considéré comme facteur de risque du tabagisme
parmi les scolaires professionels. Des efforts de prévention devraient étre
dirigés vers ces groupes vunérables.
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