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Summary 

Physicians can play a key role in promoting abstinence from tobacco. In 
many European countries, however, a large proportion of physiaans are 
still smoking themselves. To assess smoking habits of future physicians, 
a cross-sectional study was conducted in 1992/1993 among 817 stu- 
dents enrolled in the first, third, and fifth years of  medical school at the 
university of UIm, Germany, using a self-administered questionnaire. The 
Overall participation rate was 85.-2 %. Prevalence of current smoking was 

7.6 % among female participants and 29.2 % among male participants. 
Among male students, smoking prevalence varied between 22.9% in 
!~m e first year and 34.6% in the fifth year of medical school. Among 

ale students, there were only minor differences in smoking preva- 
nce between the first, third an-d fifth years at medical school. ~lost of 

the smokers had started to smoke prior to entry into medical school. 
Among third and fifth year students, slightly more students quit smoking 
than started to smoke during medical school, and smokers in the fifth 
year of medical school were more frequently willing to quit than smok- 
ers in the first and third year. Factors associated with regular smoking of 
medical students, after adjustment for potential confounders in multi- 
variable analysis, were age, sex, and maternal smoking. While smoking 
prevalence was somewt~at lower in the present study than in previous 
studies from Germany, further efforts are needed to reduce smoking 
among future physicians in this country. 

Numerous studies have demon- 
strated the efficacy of physicians' 
advice to quit smoking 1. There are 
many possibilities for physicians 
for such counseling, given the fre- 
quent contacts of smoking patients 
with their physicians and the phy- 
sicians' role as models of health 

behaviour for their patientsL In 
addition to helping patients to 
quit, physicians could also play a 
key role in preventing children 
and adolescents from starting to 
smoke 3. Many physicians, how- 
ever, do not counsel their patients 
on smoking habits 4-6. There are 

multiple barriers that might pre- 
vent physicians from doing so. 
Most evident among these is 
physicians' own smoking 7-8, which 
continues to be common in Euro- 
pean countries 9-13. 
Of particular importance for the 
future potential of smoking coun- 
seling by physicians are the smok- 
ing habits of medical students and 
their attitudes towards smoking. In 
an international study initiated by 
the Tobacco and Health Com- 
mittee of the International Union 
against Tuberculosis and Lung 
Disease in 1985, a very large varia- 
tion was found in the prevalence of 
smoking among medical students 
between countries ~4-1s, which was 
attributed mainly to social and 
cultural factors. The proportion of 
daily smokers varied from 3 to 
33% among medical students of 
fourteen European countries 14. 
The prevalence of current (regular 
or occasional) smoking was very 
high (about 30 %) among medical 
students of the University of 
Mainz, the German university in- 
cluded in this international study 16. 
There were no major differences in 
smoking habits between first year 
students and fifth year students at 
this university. In another study 
from eight German universities 
conducted in 1987-198917 , smok- 
ing prevalence among medical 
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students was found to be even 
higher: 43.9 % of male students and 
34.9% of female students were 
current smokers. 
Since these studies were conducted 
in Germany, a new cohort of med- 
ical students has passed through 
medical school. Furthermore, pre- 
vious studies did not provide infor- 
mation on the dynamics of smoking 
habits prior to and during medical 
school, or on factors associated 
with smoking among medical stu- 
dents. Therefore, we initiated a 
study among medical students at 
the university of Ulm in 1992/1993 
to explore in more detail smoking 
habits and their determinants 
among medical students at various 
stages of medical school, and chan- 
ges in smoking habits during medi- 
cal school. 

Methods 

A survey was conducted at the uni- 
versity of Ulm between October 
1992 and April 1993. All students 
who entered the first, third or fifth 
year of the curriculum at the med- 
ical school in October 1992 were 
eligible for participation. The sur- 
vey was conducted by a short self- 
administered questionnaire. The 
questionnaire was distributed and 
collected during key lectures or 
courses at the beginning of the 
winter semester 1992/1993 and, for 
some of the fifth year students, 
at the beginning of the summer 
semester 1993. The different dates 
for the fifth year students result- 
ed from a different schedule of 
courses for subgroups of students 
in this study year. 
The questionnaire contained 58 
items. All questions were fully 
standardized. Items included, 
among others, current or former 
smoking status, year of initiation 
and eventual cessation, amount of 
smoking, attempts to quit, and wil- 
lingness to reduce or quit. Students 
were classified as current smokers 
if they indicated occasional smok- 

ing or regular smoking (at least one 
cigarette per day) at the time of the 
survey. Those students who indi- 
cated that they had smoked oc- 
casionally or regularly in the past, 
but had quit in the meantime, were 
classified as former smokers. In- 
formation was also collected on 
sociodemographic factors and on 
the smoking habits of students' 
parents. 
The sex-specific prevalence of cur- 
rent and former smoking at the 
time of the study was compared 
between students of the first, third 
and fifth years. In addition, the sex- 
specific prevalence of ever having 
smoked by age 19, the minimum 
age at entry into medical school 
among participants of this study, 
was derived for the three groups of 
medical students from reported 
smoking histories. The temporal 
relation between smoking initia- 
tion and eventual cessation and 
entry into medical school was 
assessed in detail for the students 
who had ever smoked. Further- 
more, the regularity and amount of 
smoking of current smokers, and 
the proportion among them who 
wished to reduce or quit were 
compared between first, third, 
and fifth year medical students. 
Finally, a multivariable analysis 
of potential predictors of regular 
smoking among medical students 
was performed using multiple 

logistic regression with regular 
smoking as the dependent variable. 
The rationale for this analysis was 
twofold: First, to adjust the rela- 
tionship between year at medical 
school and regular smoking for 
potential confounders, particularly 
age, which is strongly related to the 
year at medical school. Second, to 
identify potential predictors of 
regular smoking among medical 
students. The following covariates 
which were considered to be poten- 
tial predictors of regular smoking 
on the basis of prior knowledge lS.19 
were included in this analysis: age 
(categories 19-21 years, 22-24 
years, >_25 years), sex, level of 
maternal and paternal school edu- 
cation (categories <_9 years, 10-11 
years, ___ 12 years) and maternal and 
paternal smoking status (catego- 
ries: ever smoker, never smoker). 
All analyses were carried out on a 
PC using the software package 
gAS 20. 

Results 

Among 817 students who were 
registered for the first, third, or 
fifth year of medical school, 696 
students participated in the study, 
which corresponds to an overall 
participation rate of 85.2%. The 
participation rate was 90.5% for 
first year students, 80.1% for third 

Table 1. Smoking status by year at medical school among female and male 
students at the university of UIm, Germany, in 1992/1993. 
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Smoking:Status Year at Medical School Total 
1st 3rd 5th 

Females 
Males 
Both Sexes 

24.2% 15.0% 21.2% 20.2% 
35.8% 32.2% 29.4% 32.3% 
30.1% 23.7% 25.8% 26.5% 

Table 2, Proportion of medical students who initiated smoking before age 
19 by year at medical school. 

Females 
Before 
During 

After 

:: :Males 
Before 

During 
After 

: : Year at Medical School 
1st year 3rd year 5th year 

: S Q S Q S Q 

i 

28 9 20 3 22 4 
2 4 2 2 3 1 
N.A. N.A. 1 3 1 6 

41 10 38 4 49 3 
1 7 2 4 0 4 
N.A. N.A. 0 4 8 9 

Table 3. Numbers of male and female students who started (S) and quit 
(Q) smoking before, during or after the calendar year of entry into medical 
school by current year at medical school. 

Characteristic Year at Medical School Total 
1st 3rd 5th 
n = 4 8  n=51 n = 6 6  n=165  

Frequency of :Smoking 
Regu!ariy~ 56 % 55 % 64 % 59 % 
Occasionally 44 % 45 % 36 % 41% 

CigaretteS per Day 
<5 60 % 57 % 48 % 54 % 

6 - 1 5  27% 31% 37% 32% 
>15  13% 12% 15% 13% 

DeSire to Reduce or Quit 
QU:it 30% 31% 48% 38% 
Reduce 26% 20% 14% 19% 
Neither Qu t nor Reduce 44 % 49 % 38 % 43 % 

at least one cigarette per day 

Table 4. Characteristics of current smokers by year at medical school 
among students at the university of UIm, Germany, in 1992/1993. 

year students and 85.3 % for fifth 
year students. Non-participation 
was mainly due to absence from 
the lecture or course in which the 
questionnaires were distributed 
and collected. Only a negligible 
minority of students who were 
present refused to participate. For 
logistical reasons, exact enumera- 
tion of students in the lecture room 
at the time of the survey was pos- 
sible for first year students only. 
Among 255 students registered for 
the first year, 236 students attended 
the lecture, and 231 students filled 
out the questionnaire. 
Overall, 29.2% of male students 
and 17.6 % of female students were 
current smokers at the time of 
the survey, whereas 42.6% of 
male students and 27.9 % of female 
students had ever smoked (see 
Table 1). The differences in smok- 
ing status between both sexes were 
statistically significant (p < 0.001 in 
the z2-test of independence). Dif- 
ferences in smoking prevalence 
were very small between first, third 
and fifth year female students, but 
the proportion of current smokers 
was higher in the third (29.5 %) and 
fifth (34.6 %) years than in the first 
(22.9 %) year among male students 
(p <0.05 in the Mantel extension 
test for trend). 
Students of the first, third, and fifth 
years at medical school represent 
different birth cohorts. To assess a 
potential cohort effect that might 
explain differences in smoking sta- 
tus, the proportion of students who 
had ever smoked by age 19, the 
minimum age at entry into medical 
school of students included in 
this study, was compared between 
the three groups of students (see 
Table 2). Prevalence was higher in 
first year students than in third and 
fifth year students, but these dif- 
ferences were not statistically sig- 
nificant. Within all three groups, 
prevalence of ever having smoked 
by age 19 was higher among male 
than among female students. 
Table 3 displays the temporal rela- 
tion of onset and cessation (with- 
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Year at 
1 st yea 
3rd yea 
5th yea 

Age 
19-21 
22-24 
_>25 ye 

Sex 
Female: 
Makes 

School 
< 9 yea 
10-11 
>12 ye 

School 
< 9 yea 
10-11 
>12 ye 

Smokin 
Never <~ 
Ever Sn 

Smokin 
Never 
Ever Sn 

i i i i i i i l;iii i i!iii!ii;i " i  �84 . " > i iiiiii~ii!!iiiii!iiiii!iiiiiiiiii~iiiiiii~iiiiiiiiiiiiiiii~i 

Reference CategOry 

Table 5. Odds ratios (95% confidence intervals) for regular smoking by 
year at medical school, sociodemographic factors and parental smoking 
among medical students at the University of Ulrn, Germany. Odds ratios 
are adjusted for all other variables listed in the table by multiple logistic 
regression. 

out relapse) of smoking to entry 
into medical school. The vast 
majority of students who ever 
smoked started smoking in the 
calendar years before and includ- 
ing the year of entry into medical 
school (the month of entry into 
medical school at the university of 
Ulm is October). Nevertheless, a 
noteworthy proportion of male stu- 
dents who were in their fifth year at 
the time of the study had began to 
smoke after entry into medical 

school. In this group, smoking 
initiation and smoking cessation in 
the years after entry into medical 
school were almost balanced. In 
contrast, more students quit smok- 
ing than started smoking after 
entry into medical school among 
female students in the third and 
fifth year and among male students 
in the third year. These results have 
to be interpreted with caution, 
however, due to the small numbers 
of students. 

Among current smokers, the pro- 
portion who smoked regularly or 
who smoked more than five ciga- 
rettes per day was higher among 
fifth year students than among 
third year and first year students 
(see Table4). These differences 
were not statistically significant, 
however, given the small numbers 
of students on which this analysis is 
based. At the same time, the pro- 
portion of smokers who would like 
to quit increased from 30 % of first 
year students to 48% of fifth year 
students (p-value for trend = 0.05), 
whereas the proportions of smok- 
ers who would like to reduce smok- 
ing was largest among first year 
students. 
Table 5 shows the results of the 
multivariable analysis on potential 
predictors of regular smoking 
among medical students. After 
adjustment for sex, age, parental 
school education and parental 
smoking, the odds for regular 
smoking were slightly lower among 
third and fifth year students than 
among first year students, but these 
small differences were not statisti- 
cally significant. In contrast, the 
odds of regular smoking strongly 
increased with age (OR for age 
group >__25 years compared to age 
group 19-21 years: 2.58, 95% con- 
fidence interval 1.06-6.24). The 
multivariable analysis confirmed 
the sex differences in prevalence of 
regular smoking found in bivariate 
analyses (OR for regular smok- 
ing among males versus female 
students: 1.89, 95% confidence 
interval 1.14-3.14). Finally, a 
strong association of students' 
regular smoking was observed with 
maternal smoking (OR = 2.53, 95 9/0 
confidence interval 1.54- 4.17), 
whereas no such association was 
found with paternal smoking or 
parental school education. 

Discussion 

In Germany, a substantial propor- 
tion of medical students, partic- 
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ularly male medical students, con- 
tinue to smoke. In this study from 
the university of Ulm, almost 20 % 
of female students and almost 30 % 
of male students were smoking. 
Prevalence of smoking was un- 
related to year at medical school 
among female students, while 
smoking was more prevalent 
among male students at advanced 
stages of medical school than 
among male students who had just 
entered medical school. The differ- 
ence between first and fifth year 
male students is unlikely to reflect 
"effects" of medical school since 
there were about equal numbers of 
male fifth year students who start- 
ed to smoke and who quit smoking 
after entry into medical school. 
Also, the difference can not be 
explained by differences in base- 
line smoking rates, since rates of 
smoking initiation before age 19 
were highest in the youngest cohort 
of male students. An alternative 
explanation for the differences in 
smoking prevalence between the 
three cohorts of male students 
appears to be more plausible: a 
noteworthy large proportion of 
first year students indicated having 
quit smoking in 1992 and 1991, the 
year of entry into medical school 
and the year before. Smoking ces- 
sation among these students may 
or may not be related to entry into 
medical school. Since relapse rates 
during the first year after smok- 
ing cessation are high 21, reported 
smoking prevalence among first 
year students could be deceptively 
low, bearing in mind that a sub- 
stantial proportion of first year 
students classified as ex-smokers 
might resume smoking while study- 
ing medicine. This question should 
be addressed in longitudinal stu- 
dies in the future. 
Most medical students who smok- 
ed started to do so before entry 
into medical school. Nevertheless, 
smoking habits of many medical 
students were still unstable as re- 
flected in the relatively high pro- 
portions of occasional smokers and 

in a noteworthy number of stu- 
dents who initiated or quit smok- 
ing during medical school. Smokers 
on the average smoked more 
cigarettes and smoked more re- 
gularly in the fifth year than in the 
first and third years at medical 
school, which indicates that smok- 
ing habits might stabilize among 
current smokers while passing 
through medical school. Results of 
the multivariable analyses suggest, 
however, that the higher propor- 
tion of regular smokers among 5th 
year students most likely reflects 
an age effect rather than an effect 
of medical school. Besides age and 
sex, smoking history of the mother 
was the strongest predictor of 
regular smoking among medical 
students. This strong association, 
which is in agreement with results 
from Yugoslavia and Israel 18,19, 
underlines the importance of social 
factors during childhood and ado- 
lescence for developing smoking 
habits. Such social factors should 
be further studied. Along with the 
increase in the amount and regu- 
larity of smoking, the proportion of 
smokers who would like to quit 
also increased from the first to the 
fifth year, while the proportion of 
smokers who would like to reduce 
decreased. 
Several limitations of our study 
require careful discussion. Among 
these are the well-known limita- 
tions inherent in the cross-sectional 
study design. However, these limi- 
tations were strongly reduced 
(though not eliminated entirely) 
through the very careful retrospec- 
tive collection of smoking histories. 
Although self-reported smoking 
histories could not be validated by 
objective measures, such as biolog- 
ical markers, potential misrepor- 
ting of smoking habits and their 
changes over time is likely to be of 
limited magnitude given the ano- 
nymous mode of data collection. 
Nevertheless, administration of the 
questionnaire in lecture rooms, 
which was motivated by logistic 
considerations, and which ensured 

a very high response rate, may have 
hindered concentration of students 
to some extent. Finally, it should be 
noted that our results are not 
necessarily representative of other 
medical schools in Germany. Most 
of the medical students at the uni- 
versity of Ulm come from the pre- 
dominantly rural area around Ulm. 
Since smoking has traditionally 
been more common in urban areas 
in Germany 22, the prevalence of 
current or former smokers is like- 
ly to be even higher in medical 
schools of other German univer- 
sities, particularly those in metro- 
politan areas. This may partly 
explain that smoking prevalence 
was somewhat lower in our study 
than in previous studies from 
Germany, although the difference 
might also be due to a trend toward 
lower smoking rates. 
Prevalence of smoking medical stu- 
dents observed in this study is also 
lower than smoking prevalence in 
the general population. The over- 
whelming majority of medical stu- 
dents is between 20 and 30 years 
old. Nationally, more than 40 % of 
men and more than 30 % of women 
in this age group smoke2L Never- 
theless, the smoking prevalence of 
medical students is still very high 
compared with other countries, 
such as the United Kingdom 14 or 
the United States 24-25. This fact, 
together with the on-going smok- 
ing epidemic in the general pop- 
ulation 23,26, underlines the need 
for more powerful public health 
efforts to limit the detrimental 
effects of tobacco consumption in 
this country. Physicians should be 
in the forefront on the way towards 
a smoke-free society. The instabili- 
ty of the smoking habits of medical 
students, and the high proportion 
of smoking students who would 
like to quit or at least reduce smok- 
ing, suggest that efforts to reduce 
smoking among medical students 
could be promising. Such efforts 
could include, among others, offers 
of smoking cessation classes and a 
stronger emphasis on epidemiolo- 
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gy and preventive medicine in the 
curriculum of medical school. 
Of course, the most desirable 
approach would be to prevent ado- 
lescents (including future medical 
students) from starting to smoke in 
the first place. This appears to be of 
particular relevance, given the high 
proportion of first year medical 
students who had already begun to 
smoke by age 19 in our study. The 
experience of other countries, such 
as the United States, in which 
smoking prevalence in general and 
among physicians and medical 
students in particular has de- 
creased dramatically in recent 
years 24-2s'27, suggests that major 
progress against the smoking epi- 
demic can be achieved within a 
reasonable period of time in the 
context of concerted public health 
efforts. 

155 



:!7:! , : )  ::!:! : :: 

R~sumd 

Tabagisme chez ies futurs medecins: L'exemple des ~tudiants en 
m~decine d'une universit~ allemande 

Les m~decins jouent un role primordial dans la prevention contre te taba- 
gisme. En effet, dans la plupart des pays europeens, une grande pro- 
portion des m~decins sont eux-m#mes fumeurs. Pour examiner les habi- 
tudes tabaglqu, es chez les futurs m~lecins, on a effectu~ en 1992/1993 
une ~tude a 1 Universit# d'UIm. 817 ~tudiants de premiere, troisi#me et 
cinqui#me annie y ont particip~s. La quote de participation #tait de 
85.2%. La pr6valence de fumeuses ac{ives #tait de 17.6%, parmi les 
participants de sexe masculin 29.2 % Chez les sujlets masculins la pr#- 
valence a vari#e entre 22.9% en premiere annie d #tudes, et34.6% en 
cinqui~me annie. En ce qui conceme la prevalence chez les sujets femi- 
nins on a constat6 qu une difference non-significative pour les ann6es 
examinees. La plupart des fumeurs I'~taient d~j~ avant le d~but des #tu- 
des. Le hombre des ~tudiants de troisi~me et cinqui~me annie qui ont 
arr#t~ de ruiner durant leurs ~tudes ~tait leg6rement plus que le hombre 
d:  ceux qui ont commenc~ durant leurs ~tudes. L'envie d'arr#ter de 

mer ~tait plus prononc# chez les fumeurs de cinqui~me annie. Avec 
une analyse mul6variante, on a montr~ qu'il existe une association sig- 
nificative entre ] ~ge, le sexe, la m~re fumeuse et I'habitude de fumer 

chez les ~tudiants. Malgr# le fait que la prevalence de 
meurs clans cette ~tude ~tait moindre, compar6e avec des ~tudes 

semblables, un effort en vue de dirninuer la consommation de tabac 
chez les futurs m#decins reste indispensable. 
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