
Abstract 

Objective: The decreasing proportion of physicians of Swiss origin and the increasing number of 
part-time jobs in operative medicine might lead to a shortage of physicians in operative disciplines in 
Switzerland. The objective of the present study was to analyze the current demographic situation in 
operative medicine in Switzerland.
Methods: During the summer of 2011, a 19-item anonymous electronic questionnaire was mailed to 
all directors of departments in operative medicine in Switzerland. The questionnaire was designed to 
gather data about the characteristics of the participating departments, the demographics (including 
the appointment (consultant, attending or resident), the proportion of female and foreign physicians, 
the latter’s origin, and the number of part-time jobs with a working time between 20 and 90%), and the 
proportion of vacant posts.
Results: Of 775 questionnaires mailed to all directors of departments in operative medicine in Swit-
zerland, 183 (24%) were returned. Overall, 40% were female, and 42% foreign physicians. The propor-
tion of part-time jobs amounted to 17%. Vacant posts were found in 2%.
Conclusions: An expansion of study places at the medical universities and of the incentives for the 
incumbents in operative medicine is necessary to avert a shortage of physicians in Switzerland.
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Introduction
It is estimated that in Switzerland, be-

tween 1998 and 2007, the increase in staff 
in hospitals was 25% [1]. Therefore, the 
jobs were disproportionately more often 
occupied by foreign employees [1]. Simi-
lar demographic shifts, with a growth of 
minority populations from abroad, have 
evolved in the US [2].

At the same time, the gender gap that 
existed in the composition of medical stu-
dents in Western countries for a long time 
has been essentially closed [2]. A steady 
increase in the number of female medical 
school graduates in Switzerland led to their 
proportion becoming 61% in 2010 [3].

A decreasing proportion of male physi-
cians of Swiss origin might lead to a shortage 
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Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions
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Consolaro1, Alberto Consolaro1

Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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of physicians in operative medicine in Switzerland. Sur-
geons are known to relocate for economic or retirement 
reasons [4], which might lead to a decline in the overall 
number of physicians in operative medicine due to im-
proving working conditions abroad. Compared to their 
male colleagues, women are concentrated in a few fami-
ly-friendly specialties, whereas only a few choose opera-
tive medicine [5-7] and are more likely to work part-time 
and to retire before the normal retirement age [8-11].

We lack an exact number for foreign physicians 
working in Switzerland [1]. The data considered here 
are from foreign members of the Swiss Medical Asso-
ciation (FMH) [12], foreign physicians who have been 
indexed on request, and physicians who have had their 
foreign diploma accredited by the Federal Office of 
Public Health [13]. Furthermore, the statistics of the 
FMH regarding the proportion of female physicians 
and part-time jobs in Switzerland are largely based on 
data from consultants and attendings. The objective 
of the present study was to analyze the current demo-
graphic situation in operative medicine in Switzerland.

Methods
During the summer of 2011, a 19-item anonymous 

electronic questionnaire was mailed to all directors of 
departments in operative medicine in Switzerland (clas-
sified according to the FMH) [14]. They were identi-
fied from the database of the Swiss College of Surgeons, 
the umbrella organization of all operative disciplines in 
medicine in Switzerland [15]. The questionnaire was 
designed to gather data about the characteristics of the 
participating departments, the demographics (includ-
ing the appointment (consultant, attending or resi-
dent), the proportion of female and foreign physicians, 
the latter’s origin, and the number of part-time jobs with 
a working time between 20 and 90%), and the propor-
tion of vacant posts. Response enhancement techniques 
included notification in advance and a mailed reminder 
after four weeks. All fully completed, returned question-
naires were included in the study.

Results
In all, 183/775 (24%) questionnaires were returned. 

The characteristics of the participating departments are 
shown in Table 1. The median number of surgeries per-
formed per year was 2100 (range 350–25,865).

Regarding all the 183 participating departments 

Table 1. Characteristics of the participating departments (n=183).

Type U: university hospitals, Type A/A1/A2: large referral cent-
ers, Type B3: regional or specialized hospitals, Type B2/B1/C: 
small regional surgical departments (classified according to the 
FMH) [14]. 

Characteristic                                    No. of respondents (%)

Hospital category, 18 missing values

Type U 20 (12)

Type A 19 (12)

Type A1 6 (4)

Type A2 10  (6)

Type B3 26 (16)

Type B2 28 (17)

Type B1 29 (18)

Type C 24 (15)

Private practice 3 (2)

Specialty, 11 missing values

Anesthesia 35 (20)

General surgery 35 (20)

Gynecology 31 (18)

Orthopedics 31 (18)

Urology 12 (7)

Otolaryngology 7 (4)

Hand surgery 6 (3)

Ophthalmology 4 (2)

Cardiac surgery 3 (2)

Pediatric surgery 3 (2)

Neurosurgery 2 (1)

Plastic and reconstruction surgery 2 (1)

Dermatology 1 (1)

Maxillofacial surgery 0 (0)

together, there were 412 consultants (median 2, range 
1–15; 44 missing values), 661 attendings, (median 4, 
range 1–34; 43 missing values) and 1077 residents 
(median 4, range 1–74; 36 missing values) included in 
our study. Overall, 857/2150 (40%) were female phy-
sicians, including 66/412 (16%) consultants, 257/661 
(39%) attendings, and 534/1077 (50%) residents be-
ing women. Figure 1 shows the proportion of female 
physicians by specialty.

Foreign physicians were identified in 908/2150 
(42%), including 89/412 (22%) consultants, 282/661 
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Figure 1. Proportion of female physicians depending on specialty 

 

Obtained results (black) in comparison with the numbers of the Swiss Medical Association (FMH) from 2010 (gray). 
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Figure 1. Proportion of female physicians depending on specialty; Obtained results (black) in comparison with the numbers of the Swiss 
Medical Association (FMH) from 2010 (gray).

Figure 2. Proportion of foreign physicians depending on specialty; Obtained results (black) in comparison with the numbers of the Swiss 
Medical Association (FMH) from 2010 (gray).
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Figure 2. Proportion of foreign physicians depending on specialty 

 
Obtained results (black) in comparison with the numbers of the Swiss Medical Association (FMH) from 2010 (gray). 
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Figure 3. Proportion of part-time jobs depending on specialty 

 
Obtained results (black) in comparison with the numbers of the Swiss Medical Association (FMH) from 2010 (gray). 
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Figure 3. Proportion of part-time jobs depending on specialty; Obtained results (black) in comparison with the numbers of the Swiss Medi-
cal Association (FMH) from 2010 (gray).

(43%) attendings, and 537/1077 (50%) residents being 
foreigners. Figure 2 shows the proportion of foreign phy-
sicians by specialty. Regarding the four most common 
countries of origin, 155/908 (17%) were from France, 
155/908 (17%) from Germany, 85/908 (9%) from Italy, 
and 72/908 (8%) from Austria (43 missing values).

The proportion of part-time jobs amounted to 
17% (361/2150), whereas 78/412 (19%) consultants, 
200/661 (30%) attendings, and 83/1077 (8%) resi-
dents had part-time jobs. Figure 3 shows the propor-
tion of part-time jobs by specialty.

Overall, there were 46/2150 (2%) vacant posts 
with 31/1789 (2%) vacant full-time jobs: 7/334 (2%) 
consultants, 10/461 (2%) attendings, and 14/994 
(1%) residents. Of 15/361 (4%) vacant part-time jobs, 
6/78 (8%) were consultants, 4/200 (2%) attendings, 
and 5/83 (6%) residents.

Discussion
Females and foreigners account for almost half of 

the physicians in operative medicine in Switzerland.
With nearly one third of the general surgeons and 

three quarters of the gynecologists being women, we 

found higher figures than those of the Association of 
American Medical Colleges in 2009 (15 and 48% for 
women and foreigners, respectively) [16]. Regarding 
the choice of specialty, female residents are known 
to consider work and time-related aspects to be more 
important than do men [17]. Still, similarly to van der 
Horst et al., we found a high percentage of women 
choosing gynecology, despite its close relation to sur-
gical specialties, but potentially due to the experience 
of more “female culture” [17,18]. Compared to a high 
percentage of residents being women, only a few wom-
en were consultants and attendings, respectively. As 
a result of the increasing proportion of female gradu-
ates in recent years, an upward correction in this regard 
might take place in the near future. Nevertheless, wom-
en physicians generally show less interest in academic 
pursuits than do men, with fewer females taking over 
leadership positions [19-21].

Surgeons are particularly known for relocations, 
which is reflected by the present finding of almost half 
of the specialists working in operative medicine in 
Switzerland being foreign nationals [4].
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We found that almost one fifth of the physicians 
worked part-time. Physicians who are parents during 
postgraduate training are particularly known to prefer 
part-time training [22].

In all, there were 2% vacant posts. Regarding the 
vacant posts per department, Bonk et al. found with 
an average of 1.58 a higher number for German trauma 
clinics due to a lack of qualified surgeons [23].

This study was mostly limited by the low response 
rate, which might lead to a non-responder bias [24-26] 
and the respondents’ self-declaration without objective 
evaluation.

Conclusion
An increased need for physicians due to the aging 

population [27], an increasing number of part-time 
jobs, and a gradual repatriation of foreign physicians 
would exacerbate the need for more specialists in op-
erative medicine, leading to a shortage similar to that 
described by others for the United States [28,29]. Dete-
riorating structural working conditions might diminish 
young doctors’ interest in surgery — perhaps the reason 
for our low response rate, reflecting a certain resignation 
of training providers, who are important role models. 
An expansion of study places at the medical universities 
and of the incentives for the incumbents in operative 
medicine is necessary to avert a shortage in Switzerland. 

Acknowledgments 
The study was supported by the Swiss College of 

Surgeons. We appreciate the collaboration and opinions 
of the participant physicians in the study. We thank Nick 
Bornschein, STATWORX statistical services, Frankfurt 
am Main, Germany, for scientific support; Esther Kraft, 
Swiss Medical Association (FMH), for providing the 
figures of the FMH from the year 2010 for compari-
son purposes; Professor M. Heberer and Professor O. 
Schoeb, past presidents of the Swiss Surgical Society 
(SGC), for critical reading of the manuscript, and Phil-
lip Hendrickson, PhD, for language editing.

Authors’ contributions
• Study concept and design: Kaderli, Laffer, Businger
• Acquisition of data: Kaderli, Gruber
• Analysis and interpretation of data: Kaderli, Gru-

ber, Businger
• Drafting of the manuscript: Kaderli, Gruber, 

Businger

• Critical revision of the manuscript for impor-
tant intellectual content: Kaderli, Gruber, Laffer, 
Businger

• Statistical analysis: Bornschein
• Administrative, technical and material support: 

Kaderli
• Study supervision: Laffer, Businger

Dr Kaderli and Dr Businger had full access to all of 
the data in the study and take responsibility for the in-
tegrity of the data and the accuracy of the data analysis.

Financial Disclosure 
None reported.
Funding/Support 
This research was funded by the Swiss College of 

Surgeons (fmCh), Biel, Switzerland.
Role of the Sponsor
The study sponsor had no role in the design and 

conduct of the study; the collection, management, 
analysis, and interpretation of the data; or the prepara-
tion, review, or approval of the manuscript.

References 
1. Medical education and human resources for 

health. Swiss Science and Technology Council 
SSTC. Available via: http://www.swtr.ch/index.
php?option=com_content&view=article&id=105
&Itemid=123&lang=en. (Accessed: December 1, 
2012). 

2. Debas HT. Surgery: a noble profession in a chang-
ing world. Ann Surg 2002;236:263-269.
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