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Abstract

Introduction: Expecting a significant lack of medical doctors in a few years, there has been growing concern how to attract young doctors to work in hospitals and
private practices in areas of shortage. To address workforce shortages, we need more detailed information about medical students’ and young doctors’ expectations
and the factors discouraging them from choosing certain careers. To obtain this information, a national brain trust developed a cross-sectional

questionnaire focusing on the internships. In this publication we introduce the study as well as the internet-based online data collecting process as a basis the
presentation of our subsequent data analyses, which will be performed for different research topics and subgroups.

Material and Methods: A national brain trust designed an online-based survey with a minimum of 153 questions per participant. The questionnaire was open for
participant input nationwide from Friday, 13th of 15 April 2012 until Monday, 24th of September 2012. A total of 9,079 medical students and junior residents finally
answered the questionnaire.

Results: The results from our pilot study show that the questionnaire is actually measuring motivational and frustrating factors of future German doctors. Participants
on average answered this survey within 1.05 days; however, there was a very wide range. Most questionnaires were completed on Fridays. We did not identify relevant
associations between higher e-learning affinity, more intense computer uses or the size of university and faster submission of questionnaires. There also were no gender
differences. Further analyses of the survey data will be performed to learn more about motivational and frustrating factors.

Discussion: Central parameters of the results are comparable to other studies. We are confident that the questionnaire has enough statistical power to answer the

questions that were addressed and that must be answered to prevent a severe lack of medical practitioners in a few years.

Introduction

An increasing shortage and unequal distribution of physicians are
a reality around the world. A lack of doctors has been described in
reports from Australia [1], Canada [2], Germany [3-8] and the USA
[9,10] for more than 50 years. In all countries, the problems first started
in rural areas. So, not only in Germany, there has been growing concern
as to how adequate health care can be provided in the future. Kopetsch,
et al. reported that, in Germany, the proportion of doctors younger
than 35 dropped from 26.6% in 1993 to 16.6% in 2006. Reasons for
this development include that about 18% of all medical students drop
out and that another 11.6% seek positions outside patient care. Overall,
there is a net loss of one third of all study beginners in Germany [6,11].

Also contributing to this negative trend is what has been described
as “generation Y”. Generation Y consists of young workplace entrants
bornafter 1981 [12-14]. Hospitals wishing to employ this new generation
of physicians must be prepared to respond to their expectations [15].
Schmidt identified five factors that are important to generation Y job
seekers. Achieving their desired work-life balance seems to be their
first priority. Unlike former generations of young doctors, they want
to enjoy spare time and family life. Another point is that they expect to
continue being trained while on the job. They want career development
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through additional training, for example mentoring programs are well-
rated. Growing evidence suggests that multiple-method approaches in
training are preferred, while online learning receives poor ratings [16].
These results concerning preferred training methods are confirmed by
Birch and colleagues [17], while other groups report different findings
[12,15,18,19,20].

Different national and international studies were performed to
investigate medical students’ satisfaction with study conditions and
to elucidate their expectations regarding their professional future
and workplace in health care with a view to using these insights to
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attract young doctors to fields of employment with a growing shortage
(8,12,13,15,20-24]. Other investigators tried to elucidate what young
doctors expect of their employment, e.g., in terms of salary opportunities
or secure employment [8,21]. Recently, Stagg and colleagues presented
strong evidence that high-quality teachers during internship can
motivate students to work in primary care environments [23,25].

Along with the importance generation Y jobseekers attach to
ongoing training on the job, the observation that internship in
internships attractive and creating incentives at this stage of the career
of physicians may be promising in attracting young doctors to work
in hospitals and private practices in areas of shortage. Therefore, we
need more detailed information about medical students’ and young
doctors’ expectations and the factors discouraging them from choosing
certain careers. To obtain this information, a national brain trust
developed a cross-sectional questionnaire focusing on the internships
that are part of the curriculum of medical students in Germany. The
questionnaire has to major aims: to identify factors and circumstances
of the work environment medical students experience leading to a
positive curative approach and to elucidate the aspects students are
most dissatisfied with. We expect that the results can help us in creating
work environments that meet the needs of generation Y physicians,
thereby attracting physicians to underserved areas.

Internet-based online surveys appear to be a useful tool to assess
study-related factors such as the impact of different teaching methods.
Such surveys have been widely used to assess the behavior or attitudes
of students in general and also of medical students [26-29]. One study
investigated students’ reasons for not participating in surveys [29].
Students at an arts college were administered four different surveys
throughout one academic year to examine how demographics,
engagement, and Holland personality type affect cooperation. It was
found that survey respondents were more likely to be female and
socially engaged, less likely to be on financial aid, more likely to be
an investigative personality type and less likely to be an enterprising
personality type [29]. The lower response rate in web surveys has been
a major concern for survey researchers, and one group systematically
reviewed a wide variety of factors influencing the response rate in
the stage of survey development, survey delivery, survey completion,
and survey return [28]. For medical students, specific studies have
investigated web affinity and online behavior such as online posting
of unprofessional content by medical students [27] or Facebook use
and the professional behaviors of undergraduate medical students [30].
The results of these studies suggest that medical students have a certain
Internet affinity on a private and unprofessional level.

In this article, we describe our method and how we were able to
motivate over 9,000 participants to complete and return a relatively
complex and long online questionnaire of >150 to >170 questions
per person [31,32,29]. We provide a detailed description of the
questionnaire and the ideas behind each block of questions we included
as well as of the survey procedure itself. Moreover, we outline results
for special subgroups such as students differing in terms of computer
use. Our intention in presenting our methodology in this paper is to
lay the foundation for a series of analyses that are currently underway
to answer different research questions. Furthermore, a detailed
description of our methods as well as data on our experience with this
approach, such as response rates or time to complete the questionnaire,
might help others who are interested in doing similar research using an
online questionnaire in other countries. In this way, we aim to better
understand the population we survey and to make future surveys
tailorable to specific target populations.
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Material and Method

This study was approved by the Ethical Review Committee,
University of Greifswald (72/2012). For our survey of medical students
and young doctors in Germany, we developed an internet-based
questionnaire. [28,32] The survey was designed in three steps, using
the software “EvaSys education” from electricpaper GmbH, Lineburg,
Germany. In a first pilot study conducted in 2011, medical students of
three different universities were asked to complete the first version of
the questionnaire to test the back office and the survey in general. A
second pilot study was conducted in early 2012. Several inconsistencies
were identified and modified. The nationwide online survey of German
medical students and first-and second-year residents was started on
Friday, 13th of April 2012 and ended on Monday, 24th of September 2012.

Sampling design and data collection

The study was designed to survey medical students as well as
first- and second-year residents in Germany. In 2008, 76,042 medical
students were enrolled at German universities. The number had been
roughly constant over the five preceding years [6]. Additionally, young
doctors at the beginning of their career were asked to complete the
questionnaire. According to the German Federal Statistical Agency,
there are no exact data on physicians in advanced training [6]. Based
on older data, we expected approximately 10,000 residents as potential
participants. Hence, the total potential target group of the survey was
90,000 participants. No sample selection was done.

The questionnaire is supposed to have explanatory power for the
total population of medical students in Germany in the year under
survey. Participation from individual universities may be too small to
draw any conclusions regarding the situation at a specific university.
Some of the parameters (e.g., students with children, students aiming
for a scientific career or wanting to work in politics/industry) are
expected to be underrepresented and will just give an impression.

The current questionnaire presented here provides the baseline
data. Depending on the intra- and interindividual results, a follow-up
survey will be conducted to find out whether any improvements have
occurred concerning problems stated in the first survey. All participants
were asked to consent to being contacted again.

Structure of the questionnaire

The questionnaire includes the following four main sections
covering topics such as the importance of work-life balance, career
opportunities, students’ soft and hard skills, and training methods
[13,15]. The number of questions in each section is given in Figure 1.

1) General questions concerning where, since when and until when
students will be studying. They are also asked which specialty they
think they will choose.

2) Reasons for studying medicine are elicited, e.g., family tradition,
a strong wish to help others, or career opportunities. Furthermore,
this part asks about the intended medical career in general terms,
e.g., academic and research-related versus working with patients in a
hospital or practice. Students/Interns who intend to work in a totally
non- patient-related environment is asked to give reasons.

3) The largest section consists of questions for different addressees.
Students in preclinical education receive questions concerning their
practical training in patient care, students in clinical education receive
questions concerning a clinical traineeship of > 4 weeks duration,
and students in and after their last year as well as graduates receive
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Figure 1. Number of questions asked in the different parts of the questionnaire

The bars represent the numbers of questions asked in the four main sections of the
questionnaire for addresses at three stages of medical studies/training. The blue portions
of the bars illustrate that the number only differs for section III of the questionnaire. The
number of questions in this section ranges from 72 for preclinical students to 92 for interns
and first-year residents.

questions concerning their internship. These questions pertain to
general satisfaction with the practical experience and specific factors
related to how practical training is imparted.

4) Social aspects such as gender, distance of university from home,
family structure, and learning methods.

Response and attrition

The survey procedure consisted of two parts: first we advertised
the survey at all universities and then sent out questionnaires to those
students who registered to participate on our website.

After the pilot phase, we contacted medical students all over
Germany using mailing lists of students’ representatives from each
university. Universities without such mailing lists were asked to
advertise our survey via posters and flyers they were sent. Rates
of responders substantially varied among universities and largely
depended on whether a university supported our survey or not.

In the pilot studies, we mailed out reminders to non-responders
to test the effectiveness of this measure [28,29,26]. During the actual
survey, non-responders received up to four e- mails asking for return
of completed questionnaires. Starting in week 24, the first three e- mails
were sent at weekly intervals to all non-responders, the final reminder
one week before we closed the questionnaire. Universities with low
application rates were contacted again and asked to remind their
students to join our survey.

Measurements and scaling

The questionnaire includes mostly closed questions. Primary
measurement scales are nominal or ordinal. For non-comparative
scales, a five-point Likert scale was chosen. This number allows
sufficient differentiation in statistical tests. Furthermore, research has
shown that a five-point scale can be processed cognitively [33].

The “neutral” point in the middle of the scale is important as
individuals indeed can have a neutral position [34]. A “captured in
the middle” where students systematically choose this “neutral” point
of the scale was not expected due to the high intrinsic motivation
to answer the survey. Whenever an item had a high chance that the
student might be unable to answer it, a category such as “no answer
possible” was offered. Due to the fact that only the end-point of each
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item is verbalized, a five-point scale can be considered to be interval-
scaled [35]. This is important for the statistical tests that can be used as
a high level of measurement allows much more sophisticated statistical
analysis than nominal or ordinal scales.

Statistical analysis

We tested normal distribution and variance homogeneity for
metrically scaled variables (using Levene and Kolmogorov-Smirnov
tests). Normally distributed data were analyzed with the Chi® test
and t-test, assuming statistically significant differences at p-values
< 0.05. Nonnormally distributed data were assessed using Spearman
correlation, the Mann-Whitney U-test, or the Kruskal-Wallis test.
For assessment of correlations (Pearson or Spearman), we followed
the recommendations of Brosius (2011) [36]. All statistical tests were
performed using SPSS v.21.

Results
Pilot study

The first and second pilot study was conducted in 175 and 218
students, respectively, approx. 53% women and 47% men. The analysis
of these data suggests that the reasons for choosing a medical career
change significantly as students advance in their studies and gain
practical experience. For more advanced students, work-life balance
became a more important factor. Equally important were stability in
employment and chances of advancement. Interest in research was
constantly low. These results show that the questionnaire is actually
measuring changes in motivational factors as students advance in their
studies. Another important aim of the pilot phase was to test whether
the questionnaire actually elucidates the factors that may influence
motivation in a positive or negative way during the practical parts of
medical education. Our preliminary analysis of the pilot phase suggests
that, for example, integration into a team is considered a positive factor,
as is participation in ward rounds. However, the latter is rarely possible.
Based on these preliminary data, we are confident that the questionnaire
will answer our questions and that the results can help in overcoming the
increasing shortage of medical practitioners in Germany.

Final questionnaire

Response rates to the final questionnaire: During the survey
period from Friday the 13th of April to Monday, 24th of September
2012, 10,993 individuals registered on our webpage to participate in the
survey. Of these, 336 could not be sent the questionnaire because our
mails were not delivered. Another 142 applied more than once but were
contacted just once by e-mail. A total of 9079 individuals (of 10,993
people registered = 100%) completed and returned the questionnaire.
These data are represented graphically in Figure 2.

Time to complete the questionnaire: We analyzed the time
elapsed between online registration and submission of the completed
questionnaire. The mean interval was one day (mean 1.05; SD 17.69);
however, there was a very wide range from immediate completion to a
maximum delay of 164 days. The quartiles show that 25% of responders
completed the questionnaire immediately after registration, 75%
within 5 days.

We also analyzed whether faculty size had an effect on how long it
took until completed questionnaires were submitted after registration.
Based on the total number of all German medical students, we
classified medical faculties as large when they were above the mean
number of medical students and as small when they were below the
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mean. The t-test revealed no statistically significant difference in
questionnaire submission time between students from large and
small faculties (p=0.468). Moreover, we analyzed whether faculty size
had an influence on which day of the week respondents returned the
questionnaire. Students of larger faculties significantly more often
completed questionnaires on Saturdays compared with students of
smaller faculties (p=0.018; Figure 3).

There were marked differences among universities in how well our
survey was supported and advertised or whether or not we could use
e-mail lists to contact students. The distribution of participation during
the survey period is represented in Figure 4. In week 24 we started to
send reminders to non-responders.

In the final questionnaire, we asked about e-learning affinity
and intensity of computer use. There were no relevant associations
between higher e-learning affinity or more intense computer use and
faster submission of questionnaires (r=0.04 and r=0.002, respectively).

Mail-outs and response rates

1%

3% B completed questionnaire

Incorrect email addresses or
out-of-office replies

duplicate application on
- www.umfrage-dgou.de

Figure 2. Details of the final study sample size and numbers of mail-outs versus response rates
The whole circle represents the number of individuals who registered for participation
in the survey (n=10,993=100%). 1,1% registered twice and 3% of the e-mail addresses
were incorrect. 13,3% of registered students did not respond to our email; 82,6% (n=9079)
of all those who registered and were contacted by e-mail completed and returned the
questionnaire.

Completion of questionnaire

Size of
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[ iarge facuties

8009
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200+
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Figure 3. Day of completion of questionnaire in relation to faculty size
The graph presents the relationship between weekday and the completion of questionnaire
according to the size of university. There was no significant difference in questionnaire
submission time between students from large and small faculties.
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Figure 4. Evolution of participation in 2012 (by calendar week)

The graph presents return of completed questionnaires through the survey period. There are
several peaks, which followed periods when new universities were included. The first and
the second peak reflect the impact of inclusion of a new university with a mailing system
to contact students. The second peak additionally represents the effect of reminding all
those participants who had registered for participation but did not return the completed
questionnaire; we started to send reminders to non-responders on Friday of the 24th
calendar week.

Women took on average slightly longer than men in completing
the questionnaire after registration (7.2 days versus 6.7 days). The
difference was not significant (p=0.62). Regarding days of the week on
which questionnaires were completed, we found a highly significant
association (p<0.001). Most questionnaires were completed on Fridays,
while the completion rate was lowest for Tuesdays through Thursdays.

Discussion

For our survey, we used an internet-based questionnaire because
more students can be reached through the World Wide Web and
because it facilitates analysis and processing and reduces costs
compared to using paper-based questionnaires [32]. Disadvantages
of an Internet survey include that affinity to new media may vary
among groups of students or that the online link may be shared with
individuals not supposed to be in the cohort [28]. Knowing about the
advantages and disadvantages of an online-based survey [33-35], we
opted for an internet-based approach, which turned out to be feasible
and elicited responses from a large number of students, who are very
familiar with the World Wide Web [28]. We did not identify important
associations of gender, use of computers, e-learning affinity, or faculty
size and the time it took to complete the questionnaire. These results
suggest that we were able to address a wide range of medical students
and not only those with an affinity for computer use [28]. Furthermore,
the response rate shows that the level of computer and web use is high
enough for an online-based study [27,30].

The results of our pilot studies indicate that the questionnaire
measures what we intended and that we chose an adequate procedure.
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The finding of our pilot phase that work-life balance is becoming more
important for medical students with increasing practical experience is
in agreement with the results of earlier studies [22,36-39]. As expected
from the results of earlier studies, our preliminary data show that
medical students show little interest in working in research. However,
reasons for the lack of interest cannot be derived from our preliminary
analysis [40]. These preliminary results already indicate that analysis
of the final survey will provide interesting data regarding how medical
studies and clinical education can be improved in the future. During
the test phase, we noted different strengths and weaknesses of the
pilot survey. These concerned two aspects - first, the structure of the
questionnaire and the back office and second, the design of the survey.

i. Students were asked to feedback difficulties they encountered while
completing the questionnaire. A frequent criticism was that EvaSys
education allowed marking of only one of five possible answers. This
was changed in the final questionnaire. Concerning the structure of
the questionnaire, we received useful feedback concerning missing
answering options.

ii. During the test phase, questionnaires were completed by students
who were directly approached by the investigators. Therefore, the
preliminary results are not representative. However, in conjunction
with data published in earlier studies, we expect statistically
significant data from our revised questionnaire.

The questions concerning job satisfaction in the second part
were inspired by the two-factor theory of Frederick Herzberger [41],
who assumes that there are always two factors that have an impact
on satisfaction. Firstly, dissatisfiers, which are factors from the job
context that may fight dissatisfaction but are not able to produce
satisfaction, and secondly satisfiers, which are factors from the job
context that can make you satisfied. Employers knowing these factors
can eliminate or minimize dissatisfiers while maintaining or enhancing
satisfiers to attract jobseekers. Our results show that our extensive
questionnaire, with more than 150 questions per participant, was on
average completed and returned within one weekday. A total of 82.6%
of all questionnaires mailed out were completed and returned. Several
investigators have shown that the response rate decreases with length
of a questionnaire [42,28,43]. The fact that we could motivate many
medical students appears to be attributable to the keen interest in the
sociopolitical topics of the questionnaire. The pilot phases helped us in
improving our questionnaire in that we could eliminate minor errors
such as poor wording, misleading questions, or ordering of questions
[31,44]. From the test phase, we also learned that online completion of
the questionnaire was too slow. We therefore upgraded the server web
cache and the screen-by-screen designs became faster. Furthermore,
it is likely that generation Y medical students are more used to
online questionnaires than students participating in earlier surveys
[31,32,28,30,42].

Most questionnaires were completed and returned on Fridays.
This may be due to the fact that we mailed up to 4 reminders per
participant, starting in week 24, on Fridays and that responders tended
to return questionnaires within a few days. The return rate was also
slightly higher on Saturdays and Sundays, while Tuesdays through
Thursdays had the lowest response rate. These results confirm that it is
efficient to send reminders on Fridays just before the weekend. [26,29]
Furthermore, there was a steep increase in questionnaire return after
starting the email reminder protocol, so we can recommend the use
of this tool to other groups doing a similar survey [29,28,26]. Overall,
the response rate was lower at the beginning of the week. The response
rates from different universities suggest that support of our survey
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by the universities was an important factor. [26,45,46] Eliciting the
support of universities for our project was not easy. Once our survey
was officially supported by a university, the number of contacts and
participants rose significantly. [45] The relative number of participants
differed considerably among universities. During the field time of the
online questionnaire it turned out that the uses of mailing lists in single
universities were significantly different.

Limitation

The authors have no data on how many of all medical students
were aware of the project. So we don’t have Information according to
the factual consumption of the population. Furthermore, as support
and advertising for our survey varied from university to university,
not all medical students and young doctors had the same chance of
knowing about this survey and participating. Therefore, the survey is
not representative of all German medical students and young doctors
from a statistical point of view. Nevertheless, basic characteristics of
the sample such as sex distribution, age structure, or the proportion
of student parents are representative of the population of all medical
students [6,47,48]. For this reason and because of the homogeneity
of central results of our survey and because of the high structural
convergence with other surveys, there appears to be no evidence
suggesting that our survey misrepresents the attitudes, evaluations, and
expectations of future physicians in Germany. Rather, we assume that the
results are typical of the motivations and dispositions of our target group.

Conclusion

Alarge sample of over 9000 responders out of a population of about
90,000 gives a good picture of students and young doctors in Germany.
The participants answered within one day. Testing our questionnaire
in different pilot versions helped us improve on it. The results of our
final survey are expected to provide many valuable insights into the
expectations of future generations of physicians and their criticism
of the current situation. We will be able to answer specific questions
regarding differences between women and men seeking a medical
career or regional differences in the availability of medical care in
Germany. The data can help us in addressing shortages and improving
medical care in rural areas and provide a basis for political decision
making.
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