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Abstract

Introduction: According to German regulations on licens-
ing to practice medicine, the aim of undergraduate 
medical training is to produce a scientifically and practi-
cally trained physician who is able to work independently. 
More precisely, medical training has to impart the required 
knowledge and skills in diagnostics, therapy, health pro-
motion, prevention, and rehabilitation. From the young 
residents’ point of view, this aim is not achieved, and they 
do not feel prepared to be a doctor. However, the literature 
on this subject relies mostly on data based on surveys, and 
there is a lack of deep analysis of the specific details of the 
topic. The aim of this study was to analyze in depth how 
junior doctors in their first and second years felt about 
their preparation for clinical practice as a doctor from 
their undergraduate training, as well as which teaching 
formats and factors influence their preparedness.
Methods: This semi-qualitative study is based on 
recorded interviews conducted using a structured inter-
view manual. This serves to limit the subject matter of 
the interview and to target the topics. The study partici-
pants were 35 residents of general and visceral surgery, 
trauma surgery, and urology in their first and second 
years of medical specialty training. The number of par-
ticipants was defined by the concept of saturation of the 
content. Basic data regarding age and the location and 

length of study were collected using a questionnaire. 
The audio recordings were transcribed word by word 
and analyzed with structured qualitative content analy-
sis techniques.
Results: Only 43% (n = 15) of the 35 participating residents 
stated they were sufficiently prepared to be a doctor from 
undergraduate medical training, and 22.9% stated that 
they were not prepared for their work as a resident (8/35). 
However, 34.3% of the residents stated that undergradu-
ate medical training did prepare them for some of the 
parts they were expected to master in daily clinical prac-
tice, but not other parts. Most of the participants described 
their first weeks as doctors as particularly stressful and 
exhausting. As major hurdles during their daily clinical 
work, participants described knowledge gaps regard-
ing organizational and administrative pathways (71%), 
deficits in linking knowledge to clinical reasoning (71%), 
decision making (54%), and therapy planning (51%). 
Most participants stated that the practical placements 
during the semester, the clinical clerkships, and the last 
year internship were most effective as preparation for 
clinical residency. To be better prepared for clinical prac-
tice, participants suggested providing a clearer structure 
and that the course subjects bear better relations to each 
other. Nearly all participants proposed increasing patient 
encounters directly from the beginning of medical train-
ing as a longitudinal approach.
Discussion: Even though we were able to demonstrate 
an increase in residents’ preparedness, 57% of the study 
participants still felt unprepared for their job to some 
extent. One might argue that starting a new profession 
will always result in a feeling of being unprepared to some 
extent. However, this unpreparedness can increase the 
risk for patients’ well being due to medical errors, which 
actually represents the third leading cause of death in the 
US after malignant tumors and cardiovascular diseases. 
Structured on-the-job adjustment, structured qualifica-
tion training, and guided professional training are becom-
ing increasingly important for future doctors as selection 
criteria for career choice and choice of employer. Thus, the 
surgical disciplines that are struggling with new young 
residents have to improve their concepts.
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Introduction
According to the German regulations on licensing to 
practice medicine [1], the aim of medical training is to 
produce a scientifically and practically trained physician 
who can work independently. More precisely, medical 
training has to impart the required knowledge and 
skills in diagnostics, therapy, health promotion, preven-
tion, and rehabilitation. From a young doctors’ point of 
view, however, this aim does not seem to be completely 
achieved [2–6]. Young graduates report deficits in their 
knowledge on daily clinical practice in the ward, being 
on call, the management of emergencies, and the pre-
scription of medications [5]. Studies involving gradu-
ates from the UK, Denmark, the Netherlands, and the 
US demonstrate that even basic practical skills are often 
never performed by the students, themselves, during 
undergraduate medical training [7–9].

In 2003, Ochsmann et  al. [2] and Jungbauer et  al. 
[10] discovered that only about one-third of the alumni 
of German medical schools felt prepared for their work 
as residents and named deficits in various medical skills 
and knowledge, such as ECG interpretation, therapy 
planning, and medication prescription. One might argue 
that starting a new job profession will always result in 
feeling unprepared to some extent. On the other hand, 
Philips and Barker identified a 10% increase in fatal 
medication errors in the month that all new gradu-
ates begin their medical residencies in the US [11]. This 
indicates a need for change in undergraduate training. 
Therefore, an analysis of new graduates and their pre-
paredness, challenges, and deficits in their residency is 
of great importance.

Especially in surgery, proper preparedness for clini-
cal practice is highly relevant to preventing patient 
harm (e.g. wound infection). This is intensified by the 
fact that young surgeons have to make their own deci-
sions in stressful situations and under time pressure, 
even at the beginning of their careers. The relevant lit-
erature relies mostly on data from surveys. However, 
there is a lack of deep analysis of the specific details 
of identified deficits. Therefore, the aim of this study is 
a to analyze in-depth whether clinical practice junior 
doctors in their first and second years of surgical train-
ing feel prepared from undergraduate medical training, 
and in which fields.

Materials and methods
Study design

This is a semi-qualitative interview-based study. The epidemiologi-
cal data were collected using a written questionnaire and include the 
location and time of medical training as well as previous knowledge 
in other parts of health care (e.g. emergency, nursing). The study was 
conducted according to the ethical principles of the Helsinki Declara-
tion (Ethical Principles for Medical Research Involving Human Sub-
jects). According to the Ethics Board at Goethe University Medical 
School, no ethical approval was required to conduct this study.

Study participants

The participants were first and second year residents from trauma, 
general, and visceral surgery and urological departments all over 
Germany. The recruitment of participants was done through open 
calls via email (distributed by “Junge Forum O&U” from the Ger-
man society for orthopedic and trauma surgery and the working 
group “undergraduate training” of the German society of surgery), 
three closed Facebook groups (“Stipendiaten der Konrad-Adenauer-
Stiftung,” “stipnetz-Medizin,” and “GeSRU-German Residents in 
Urology”), and direct contact from the authors to young doctors and 
chief physicians from the included specializations. Participation in 
the study was voluntary and took place after written informed con-
sent was provided. Residents were excluded if they had already spent 
more than 2 years in residency in total.

Study protocol

An in-depth structured interview manual with pre-formulated open 
questions was constructed to explore the main research issues: how 
participants felt during their first weeks as residents, which fields they 
felt sufficiently prepared for, in which field they felt unprepared and 
why, which parts of undergraduate training prepared them the most 
for clinical practice, and how participants were acquainted within 
their hospital. Additional questions asking for clarification about the 
previous answers were drafted to clarify the meaning, obtain addi-
tional details, and ascertain what the underlying assumptions. The 
interview manual served as a framework for the subject matter of the 
interview and to target the topics. Thus, the reproducibility of the dif-
ferent interviews could be guaranteed.

After informed written consent was obtained and after comple-
tion of the written questionnaire, the interviews were conducted in 
person or by phone and recorded with the iPhone applications “Dicta-
phone” (Alon Software Ltd., Sochi, Russian Federation) or “TapeA-
Call Pro” (TelTech Systems, South Amboy, NJ, USA). All interviews 
were conducted by the same investigator. Care was taken to alert 
respondents to the fact that their personal accounts were of interest 
so that they recounted their own experiences and views rather than 
what they may have perceived that the interviewer wanted to hear.

Consent for study participation and recording of the interview 
were obtained again before starting the interview. Every interview 
was introduced with the question, “How were the first weeks of 
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clinical practice?” followed by are quest to clarify the reasons for 
their feelings. The interview lasted until all questions from the man-
ual were answered. Every interview was ended with a question about 
whether the interviewee felt prepared for their job by undergraduate 
medical training. The number of study participants was defined by 
the concept of saturation of the content.

Data analysis

The audio recordings were transcribed verbatim using “F5 Transcrip-
tion Pro” for Macintosh (Drs. Dreising & Pehl GmbH, Marburg, Ger-
many) and assigned a pseudonym. Analysis was performed with the 
structured qualitative content analysis techniques [12] using MAX-
QDA12® (VERBI GmbH, Berlin, Germany). Therefore, before progress-
ing to more detailed analysis, each transcript was read to obtain a 
global impression of residents’ experiences.

Codes were developed, refined, and revised in an iterative pro-
cess for the main categories (e.g. “field of preparedness,” “field of 
unpreparedness,” “that should be taught more”), plus additional 
subcategories (e.g. positive or negative answers, knowledge, practi-
cal skills). Based on these categories, the transcripts and the answers 
to the questionnaire were coded by two authors and analyzed by ref-
erence to the questions of the study. For the quantitative analysis, 
the number of indications within the interview or the questionnaire 
was counted.

Results
The study participants were 35 first and second year resi-
dents (15 males = 42.86%, 20 females = 57.14%) of general, 
visceral, orthopedic, and trauma surgery and urology 
with a mean age of 28.4  years (25–35  years) from differ-
ent hospitals in Germany (Figure 1, Table 1). Study partici-
pants received their undergraduate training at 20 medical 
schools in Germany (mean students per medical school: 
2.0 ± 3.3), with five students having studied at two 

different medical schools and one having studied at three 
different medical schools. Furthermore, 22.2% of the par-
ticipants already completed vocational training in health 
care (Table 2), and 57.14% worked in health care (e.g. as a 
paid student in the O.R. or on night shift in a ward parallel 
to medical school).

Among all residents, 43% (15/35) stated they were 
sufficiently prepared to be a doctor from undergraduate 
medical training, 22.9% stated that they were not pre-
pared for their work as a resident (8/35), and 34.3% stated 
that undergraduate medical training did prepare them for 
some of the parts they were expected to master in daily 
clinical practice, but not others.

“In my mind, as good as possible… for some aspects, you cannot 
be prepared.” (01W26)

“… Regarding medical knowledge, yes… for daily clinical routine, 
I was not well prepared…” (36M35)

“Being a doctor, that I was not prepared for… coping with the 
responsibility was definitively missing.” (33W29)

“… There were high efforts to prepare us to become doctors… it is 
difficult to cover medicine in undergraduate training completely, 
as there are so many different specialties.” (5M30)

Most of the participants described their first weeks as 
doctors as being especially stressful and exhausting. As 
major reasons, they indicated the change in their role 
from learner to doctor with a 100% increase in respon-
sibility for all of their actions and decisions, which was 
unfamiliar and an especially abrupt change. Furthermore, 
they felt uncertain about what is expected from them to 
master independently and where questions and advice 
could or should be sought.

“Stressful, unfamiliar, beautiful… because I was unaccustomed, 
I did not know the team, the processes, I partially felt out of place 
and was not yet able to perform as I would have liked to.” (11W32)

“… All at once, everyone wants to know something, expects you 
to know, and you have to make decision. From zero to sixty!” 
(02W26)

“… Accountability… my signature under each document… in 
the practical year, everything was checked, and my name did not 
appear.” (24W27)

“… Being in a completely new role…” (01W26)

Participants stated that they were overextended during 
their first weeks (43%; 15/35), and 46% stated that they 
felt challenged but were not swamped (16/35). Four did 
not answer with definitive wording and, thus, could not 
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Figure 1: Study participant assignment to surgical specialization 
and hospital’s type of care.
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be included in this quantitative analysis. Of the par-
ticipants, 54% received on-the-job adjustment training 
within the first weeks. The participants who received this 
training stated more often that they were not swamped 
during the first weeks in comparison to those without any 
structured familiarization time (no overextension during 
the first week: 63% participants with on-the-job adjust-
ment training (12/19) versus 25% without structured 
familiarization (4/16)).

“I was absolutely overextended. I had absolutely no plan… there 
was no concrete contact person…in my mind, a week for famil-
iarization would have been good.” (01W26)

“It was extremely exhausting and I was considerably overex-
tended… you are thrown in the deep end and all at once, you 
have to be able to make it all. Taking charge, you have never done 
it before and suddenly you make decisions, which can be highly 
relevant for patients of which you do not have any clou.” (18W28)

“Overextended, no, but challenged, definitely. Not physically 
exhausting but intellectually. Many decisions have to be made 
where you do not yet have the precise background.” (23M24)

“Exhausting… many new things… but I was never completely left 
alone…” (04M30)

As major hurdles during their daily clinical work, partici-
pants described knowledge gaps regarding organizational 
and administrative pathways (71%), deficits in linking 
knowledge to clinical reasoning (71%), decision making 
(54%), and therapy planning (51%). Most study partici-
pants (25/35) stated that they were overwhelmed with the 

mass of bureaucracy in daily clinical routine and that that 
they were not prepared for it. They particularly described 
gaps regarding organizational and administrative patient 
management, such as discharge management, making 
prescriptions, insurance, and the organization of rehabili-
tation. In this context, many stated that the major deficits 
were not only the pure procedure but deficits in time man-
agement, prioritization, and scheduling a work plan.

“… All these organizational things. Thus, I had no plan before… 
preparing discharge, social services, and all these things…” 
(06W27)

“… Especially the amount of bureaucracy, something you are 
mostly not confronted with during undergraduate training and the 
time management, what to do when… at first, I had to provide 
myself a basis for how to structure my work.” (10W27)

“… Scheduling all my tasks… to decide what has priority and 
trying not to be pressed for time.” (27W28)

Most participants (25/35) described deficits in knowledge 
transfer. They stated that they had a good level of knowl-
edge but were unable to link this knowledge to their work, 
individual patients, and practical application.

“… Many things I knew theoretically but was unable to bring 
them together, unable to recognize the connection.” (01W26)

“… I identify symptoms…I am unable to relate them correctly…I 
cannot find the right clue…” (10W27)

“…During undergraduate training you learn the theory…in the 
ward, well, you then know the theory, but how to do it in reality, l 
don’t know.” (3M27)

Participants (54%) declared that decision making had 
been a missing competency at the beginning of their 
postgraduate career. Lacking competencies for making 
decisions were strategies to come to a decision, how to 
estimate the risk of a patient, and the identification and 
rating of the importance of possible steps.

“In my mind, it was extremely hard… decision making.” 
(01W26ACH)

Table 1: Study participants in order of specialization.

1st year n (age in years) 2nd year n (age in years) Total n (age in years)

General surgery 10 (27.7 ± 1.8) 2 (29 ± 0) 12 (27.9 ± 1.7)
Orthopedic and trauma surgery 6 (28.5 ± 3.6) 4 (31.3 ± 2.5) 10 (29.6 ± 3.4)
Urology 6 (27.3 ± 2.5) 7 (28.3 ± 1.6) 13 (27.9 ± 2.0)
Total 22 (27.8 ± 2.5) 13 (29.3 ± 2.2) 35

Mean age in years presented as mean ± SD.

Table 2: Participants who completed vocational training in health 
care.

Vocational training Number (total)

Emergency medical technician (EMT) 3
Nursing 2
Paramedics 1
Elderly care 1
Scrub nursing 1
Total number 8
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“… A major difficulty was to estimate how dangerous a situation 
actually was and what to do concretely…” (04M30)

“… The whole practical aspect, how to differentiate who is criti-
cally ill, and how can I evaluate things … I had to learn this in 
daily routine.” (20W27)

Knowledge gaps in therapy planning were deficits for 51% 
of the participants. They particularly described that in 
postoperative care, how to further proceed with a patient 
after diagnosis and indication for operative or conserva-
tive therapy was extremely difficult for them, especially 
determining what had to be done, when, for how long, 
and who should be involved.

“We learned as far as how to operate on a fracture, but what 
to do for post-operative treatment, immobilization, etc., that is 
missing.” (17W27)

“… Putting it all together in a complete concept… developing 
a concept for the individual patient in his/her actual situation.” 
(18W28)

“… Making a therapy plan… came far too short during under-
graduate training.” (36M35)

“… During undergraduate training, you learn there is a disease 
and what the primary therapy is. But you absolutely do not learn 
how long to leave the drainage or when can the patient be sent 
to rehabilitation. Does he really need one? Which one? When is 
the patient allowed to start eating again?… All these daily simple 
things.” (03M27)

Most participants felt well prepared regarding medical 
knowledge and how to fill knowledge gaps. Most also 
felt well prepared regarding basic practical skills and 
communicative competencies such as taking a patient’s 
history, performing a physical examination, and obtain-
ing informed consent.

“Yes, medical knowledge by all means, otherwise you could not 
work.” (09M26)

“In the area of practical skills…in my mind, that worked well.” 
(01W26)

“Patient communication, patient handling – there we were well 
prepared.” (11W32)

“Patient handling, taking a patient’s history, physical examina-
tion… I found no trouble with that. (33W29)

Most participants stated that the most effective prepara-
tion for clinical residency came from practical placements 
during the semester, clinical clerkships, and the last 
year internship. They provided the participants with the 

opportunity to link their knowledge with clinical practice, 
connect knowledge and skills that were learned sepa-
rately, perform patient management firsthand, and take 
the first steps in assuming responsibility.

“From a practical view, the last year’s internship… that is where 
you internalize it… before, you had small islands of knowledge, 
but the connection between many things became clear there.” 
(07M28)

“The clerkships and internship, those prepared me pretty well for 
daily clinical work.” (29W25)

“… Learning ward management, taking responsibility, taking 
care of your own patients…” (09M26)

Furthermore, the participants described the practical 
assessment [Objective Structured Clinical Examination 
(OSCE)] as useful for their clinical work as they were 
forced to train practical skills in combination with com-
municative competencies and patient management.

“… The OSCEs, well not the OSCE directly, but the preparation 
for it.” (29W25)

Most participants denied that something could be 
omitted in undergraduate training in retrospect. They 
rated all subjects as important for comprehensive under-
standing and for their clinical practice. However, many 
rated the amount of different subjects and their weight-
ing during their training as inadequate, as well as their 
contents.

“In retrospect, I have to say that it made sense, that you learn all 
the basics. Somehow, you need them all.” (07M28)

“I think really eliminating something is not possible, as all of them 
have a right to exist. Personally, I find the ratios sometimes unjus-
tified. I had half a year of internal medicine and surgery but one 
and a half years of biochemistry. Well, there, the ratio in my mind 
is quite honestly wrong.” (34M28)

“Ethics in medicine is a highly important topic, but do you have to 
hear many many lectures over several semesters regarding medi-
cine in the Third Reich? To discuss the actual medical ethics ques-
tions that would be important for clinical work… we do not study 
history.” (01W26)

To be better prepared for clinical practice, participants 
requested that study subjects receive a clearer structure 
and that the subjects bear better relations to each other. 
This necessitates arrangements between the subjects 
regarding the included learning objectives. Participants 
wished particularly for a disease-related connection 
between the different subjects. As a further benefit, this 
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could facilitate the connection between knowledge and its 
application in different clinical contexts.

“The whole training was arranged very fragmentarily. Each spe-
cialty did its own thing, and you savored only a relatively small 
amount of interdisciplinary training. Thus, the combination of 
knowledge impressions is difficult.” (34M28)

“During undergraduate training, you do not get an overall under-
standing. Each specialty stays in its own specialty.…You do not 
need more details during undergraduate training, but seeing a 
patient from the perspectives of all different specialties – what 
relevance does a particular pre-existing condition or medication 
have to a particular specialty – that is missing.” (13W28)

Most of the participating residents recommend increasing 
the practical orientation of undergraduate medical train-
ing and increasing the transfer of theoretical knowledge 
into practical relevance.

“Over the years, we had plenty of courses on radiology, but no one 
prepared us in any way to appraise an X-ray or how to document 
it correctly.” (17W27)

“Therefore, you could have assumed the role of a doctor instead 
of only shadowing, that would have helped.” (16M31)

“Pharmacology takes a big amount of clinical training, but in my 
case at least, it generated relatively little output. Pharmacology 
facilitated having good theoretical knowledge about the complete 
pharmaceuticals and the composition of pharmaceuticals but 
insufficiently informed us about what to do with them. What do 
you do if a patient suffers pain? What do you give as an initial 
therapy in pneumonia? Or for soft-part infections?” (8M31)

Nearly all participants proposed increasing patient 
encounters directly from the beginning of medical training 
as a longitudinal approach. They anticipated that looking 
after patients during their whole undergraduate training 
would have helped them to understand clinical pathways 
and clinical thinking better by becoming acquainted with 
the whole process of patient management more often. Fur-
thermore, the longitudinal approach should increase their 
responsibility, from which they expect to earn more of the 
competencies needed when starting clinical practice.

“… That you look after a patient from beginning until the dis-
charge… so you look at how it goes on… You see the patients 
during undergraduate training for just a short amount of time… 
That would make the organizational things easier to handle.” 
(06W27)

“Taking responsibility from the beginning of patient arrival until 
the last consequences, which means I care for the patient and do 
not say at 12:00, ‘well, I am leaving for an hour lunch break and 
then I have to go into the seminar and then I am gone,’ and thus, I 

do not get anything about what is going on in the afternoon, what 
went wrong from what I did in the morning.” (8M31UCH)

When asked about what they completely missed during 
undergraduate training, participants indicated the legal 
aspects of working as a doctor, such as what is important 
to document when obtaining informed consent and why, 
professional discretion, how the medical system works, 
how is it financed, political aspects of health care, the 
DRG-system, and coding medical performances.

“…Thus how the medical system runs in general.” (5M30)

“… Legal aspects are missing a lot… how important it is to docu-
ment what I talk about when obtaining informed consent, that I 
am obliged to hand out a copy…guidelines for work-related acci-
dents…” (29W25)

“Accounting, that is something doctors are faced with more and 
more and what we needed to do relatively quickly and I did not 
have any idea of.” (16M31)

Discussion

In the present study, 43% of the participants stated in ret-
rospect that undergraduate training prepared them ade-
quately to be a doctor. Thus, in comparison to previous 
German studies, we were able to demonstrate an increase 
in students who perceived preparedness for the job (Schmid 
et al. 17% [13]; Ochsmann et al. 34% [2]). In the time between 
these studies, multifaceted changes took place in the levels 
of German regulations on licensing to practice medicine 
and, thus, the curricula of universities to increase students’ 
clinical competence. Which of these factors contributed 
most cannot and should not be the focus of the present 
work. However, this study demonstrates that the changes 
made in the German undergraduate medical training did 
improve students’ emotive preparedness for their job.

Even though we were able to demonstrate an increase 
in residents’ preparedness, 57% of the study participants 
still felt unprepared for their job to some extent. The tran-
sition period from medical student to resident is described 
in many studies and is also defined as “CLIP,” or a “criti-
cally intense learning period” [14]. Important factors con-
tributing to this transition period are the change from a 
scheduled classroom to the ward with an unfamiliar role 
in a different culture with partly unknown and unfamiliar 
responsibilities and expectations, and unfamiliar inter-
actions with healthcare staff, which are combined with 
gaps in knowledge and skills to some extent [15–22]. These 
factors were also confirmed by our study results.
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One might argue that starting a new profession will 
always result in a feeling of being unprepared to some 
extent. However, a high level of unpreparedness can 
increase the risk for patients’ well being due to medical 
errors, which actually represents the third leading cause 
of death in the US after malignant tumors and cardiovas-
cular diseases [23]. Philips and Barker identified a 10% 
increase in fatal medication errors in the month when all 
new graduates begin their medical residencies in the US 
[11]. Thus, it is of major importance to clearly identify the 
areas of unpreparedness of residents and in consequence, 
develop concepts to decrease the unpreparedness. The 
present study design allows an in-depth analysis of resi-
dents’ deficits.

Residents described the largest deficits in organiza-
tional and administrative pathways, linking knowledge 
to clinical reasoning, decision making, and therapy plan-
ning. The present results confirm the results of previ-
ous German studies [2, 13] and match with international 
studies to some extent, which describe reasons for unpre-
paredness in residents as being deficiencies in knowledge 
and skills, deficits in the use of biomedical knowledge in 
clinical reasoning, and difficulties using acquired skills in 
real time with real patients [17–20, 24, 25].

In our study, deficits in knowledge and practical skills 
were rated as minor deficits from only some of the study 
participants, and most were satisfied with their overall 
training in these aspects. A reason for the differences 
between the German studies and international studies, 
particularly from Anglo-American regions, might be the 
different training systems. In Germany, undergraduate 
training includes many practical placements, especially 
the last year internship, which allows students to partici-
pate in clinical activities with varying degrees of respon-
sibility and autonomy prior to residency. Based on our 
results, these practical placements are rated as most effec-
tive for preparing students for clinical work and should 
thus be used to decrease the length and degree of the 
transition period. In the international literature, practical 
placements are rated as highly important, demonstrating 
that clinical competence can best be developed through 
experiential learning and experiences from work-related 
activities of the day-to-day-job. Thus, learning to become 
a medical specialist means working and acting as special-
ists do [15, 16, 24, 26].

The present study identified major deficits in man-
agement aspects. Knowing organizational and adminis-
trative pathways is of major importance in daily clinical 
work. These factors take up approximately 3  h/day of 
residents’ clinical work [27]. The German national compe-
tency-based catalog of learning objectives (NKLM) defines 

manager and management task as important learning 
objectives for undergraduate training in Germany [28]. 
From the residents’ point of view based on our study 
results, undergraduate training needs more focus on the 
training of management aspects such as organizational 
and administrative pathways, time management, prior-
itization, and scheduling work plans, particularly during 
practical placements. Here, further studies are needed in 
order to analyze how and where these learning objectives 
could be taught effectively.

The participants described further major deficits in 
linking their existing medical knowledge to clinical rea-
soning, decision making, and therapy planning. To be 
better prepared, participants identified their clinical rota-
tions as point of action, particularly the last year of intern-
ship. As major improvements, participants suggested 
increasing their participation in the care of patients from 
admission to discharge in order to improve the compe-
tencies in patient management by actively participating 
in all required steps of patient care. In particular, active 
planning of further procedures on one’s own should be 
increased.

Students’ supervision in the wards during clinical 
placements is mostly carried out by residents. They have 
to be more aware of their function as role models [29]. 
In this function, they should demonstrate the “how and 
why” of their daily work and decisions. Thus, they should 
give reasons for their decisions and how their decision-
making process takes place. Students’ last year internship 
may, therefore, be a good opportunity to strengthen and 
optimize students’ competencies in patient management. 
Mentoring programs are implemented at some hospitals 
in order to improve students’ supervision during clinical 
placements; here, further studies are needed regarding 
the influence and impact of these programs.

The revision of medical students’ last state exam 
develops in a similar direction, as described by J. Jünger, 
the head of the central German institute for medical and 
pharmaceutical examinations [30]. The new state exami-
nation might include an assessment of patient manage-
ment, decision making, clinical reasoning, and therapy 
planning competencies, which are all aspects described 
as deficits by our study participants. Assessment drives 
learning and the curriculum [31–33], and thus, this devel-
opment might further increase students’ competencies 
and decrease the transition period.

Another aspect of the study results that has to be 
discussed is the on-the-job adjustment. It could help to 
decrease the extent of the transition period by accustomiz-
ing the residents to the new surroundings, including their 
expected roles and responsibilities, as well as introducing 



242      Stefanescu et al.: Ready to be a resident?

them to common procedures and standards. This would 
not only help students navigate and function in the clini-
cal setting but also contribute sooner to patient care [15, 
24, 26]. However, future studies must investigate whether 
these measures can decrease the risk to patient safety. In 
the present study, only 54% of the participants received 
on-the-job adjustment training during the first weeks. We 
were able to demonstrate that any structured on-the-job 
adjustments positively correlate with reduced overexten-
sion in the first weeks.

As the sample of study participants was spread among 
20 different medical schools with different curricula, some 
study participants completed a so called “Reform-Studi-
engäng”. These implement clinical learning objectives, 
patient contact, and training of clinical competencies 
early in the curriculum without a separation of preclinical 
and clinical study phases. In our study, those study par-
ticipants from “Reform-Studiengängen” were in the group 
of those who felt well prepared for clinical practice, did 
describe the transition period as a challenge but not as 
stressful or overextending, and described less deficits in 
clinical daily routine. However, here, further studies are 
needed regarding the influence of these curricula on clini-
cal practice, as our subgroup in the present study is too 
small to make a clear statement.

Structured on-the-job adjustment, structured quali-
fication training, and guided professional training are 
becoming increasingly important for future doctors as 
selection criteria for career choice and choice of employer 
[34]. Thus, the surgical disciplines that are struggling 
with new young residents have to improve their concepts. 
The participants in the present study had already chosen 
a residency in the surgical disciplines, in contrast to the 
large number of the newly graduated who choose a differ-
ent discipline.

The sample of 35  study participants seems to be 
very small. However, the study was conducted based on 
the principles of qualitative research. We were able to 
draw conclusions about the possible main population 
despite the small number of study participants by using 
the principle of saturation of the content (i.e. the addi-
tion of more study participants leads to no additional 
insights). The results are comparable with those of 
previous studies in Germany. The distribution of study 
participants among 20 different medical schools allows 
more generalization.

The present study analyzed only residents from 
general surgery, trauma, and orthopedic surgery and 
urology. Thus, the results cannot be freely transferred to 
other surgical disciplines or other disciplines in general. 
Further research should focus on this issue.
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Comments to Authors:
In the current paper the authors analysed how junior doctors in their first and second years felt about their preparation for clinical practice 
as a doctor from their undergraduate training, as well as which teaching formats and factors influence their preparedness. A semi-
qualitative interview-based study was performed using a structured interview manual. The study participants were 35 residents of general 
and visceral surgery, trauma surgery, and urology in their first and second years of medical specialty training. The audio recordings were 
transcribed word by word and analysed with structured qualitative content analysis techniques. 
Only 43% of the participating residents stated they were sufficiently prepared to be 
a doctor from undergraduate medical training while 22.9% stated that they were not prepared. Nevertheless, 34.3% of the residents stated 
that undergraduate medical training did prepare them for some extent.  
Administrative pathways (71%), deficits in linking knowledge to clinical reasoning (71%), decision making (54%), and therapy planning 
(51%) were the major hurdles the study participants described. Finally, to be better prepared for clinical practice, participants suggested 
providing a clearer structure of medical training as a al an increasing patient encounters directly from the beginning of medical school. 
 
In my opinion this is a very interesting topic the authors assess in their paper: the impression of junior doctors in their first and second 
years about their preparation for clinical practice as a doctor from their undergraduate training. 
In fact the paper is well structured, written and gives a good overview of the current topic. Therefore, I have just some minor comments: 
1. After completing the current study, the authors should clearly state what further research should focus in this topic. 
2. A statistician should evaluate the study with respect to the statistical methods used in this study.
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Comments to Authors:
Congratulations: hot Topic and a very good study; for sure, it must be printed; 
Some additional comments: 
* to work independently - as a newcomer in medicine - is a totally irreal aim, despite all improvements; please, stress shortly on this fact in 
your discussion; do we have to weaken this assumption? 
* include your interview manual as an attachment 
* If possible: add sub analyses according to age, sex, type of hospital and vocational training; are there any striking differences? 
* Page 11: „what do you if a patient suffers pain?” is this correct? Or better: what do you do…? 
* you identify discontinuity as a major problem in patient care; this problem derives at least to some extent from the trend to speciality, 
which is forced by the health policy as well as all medical societies; stress shortly on this contradiction, which needs to be solved 
* Your discussion identifies management aspects, participation in care from admission to discharge, the role model of residents and 
structured on-the-job adjustments as the main topics to be solved; but who stands in the duty to improve the situation? Make some 
proposals;  
* Your proposals for improvement are expensive; who is going to pay for it? 
* The discussion about the unknown role model as a physician is very important, especially in times of rising bureaucracy, specialisation 
and economic pressure; there are several literal attempts to counter this development, e.g. Survival Guide Chirurgie, Survival Guide 
Neurology, Mein erster Dienst - Anästhesie, Mein erster Dienst - psychiatrische Notfälle; mention them as good examples 
* Literature: try to include: 
* [“Practical clinical competence” - a joint programme to improve training in surgery]. 
* [Article in German] 
* Ruesseler M1, Schill A1, Stibane T2, Damanakis A3, Schleicher I4, Menzler S5, Braunbeck A1, Walcher F1 
 
* Chirurg. 2010 Jan;81(1):7-13. doi: 10.1007/s00104-009-1760-6. 
* [Realistic surgical training. The Aachen model]. 
* [Article in German] 
* Krones CJ1, Binnebösel M, Stumpf M, Schumpelick V. 
 
* Zentralbl Chir. 2012 Apr;137(2):144-8. doi: 10.1055/s-0031-1283985. Epub 2012 Apr 11.[Surgical education has its price]. 
* [Article in German] 
* Schröder W1, Krones CJ.

Authors’ Response to Reviewer Comments
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Dear Prof. Jähne, dear reviewers,  
thank you for the appreciation of our manuscript and for giving us valuable feedback to further improve its quality. Below, you will find our 
point-by-point reply to your comments. All changes made within the manuscript are highlighted using coloured text.  
We hope that after these changes our manuscript is suitable for acceptance in the journal.  
Kind regards  
 
Reviewer #1:  
In the current paper the authors analyzed how junior doctors in their first and second years felt about their preparation for clinical practice 
as a doctor from their undergraduate training, as well as which teaching formats and factors influence their preparedness. A semi-quali-
tative interview-based study was performed using a structured interview manual. The study participants were 35 residents of general and 
visceral surgery, trauma surgery, and urology in their first and second years of medical specialty training. The audio recordings were tran-
scribed word by word and analyzed with structured qualitative content analysis techniques.  
Only 43% of the participating residents stated they were sufficiently prepared to be  
a doctor from undergraduate medical training while 22.9% stated that they were not prepared. Nevertheless, 34.3% of the residents stated 
that undergraduate medical training did prepare them for some extent.  
Administrative pathways (71%), deficits in linking knowledge to clinical reasoning (71%), decision making (54%), and therapy planning 
(51%) were the major hurdles the study participants described. Finally, to be better prepared for clinical practice, participants suggested 
providing a clearer structure of medical training as a al an increasing patient encounters directly from the beginning of medical school.  
In my opinion this is a very interesting topic the authors assess in their paper: the impression of junior doctors in their first and second 
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years about their preparation for clinical practice as a doctor from their undergraduate training.  
In fact the paper is well structured, written and gives a good overview of the current topic. Therefore, I have just some minor comments:  
 
- Thank you for highly appreciating our work.  
1. After completing the current study, the authors should clearly state what further research should focus in this topic.  
- Thank you for this remark, the further research needed is more clearly formulated in the discussion.  
2. A statistician should evaluate the study with respect to the statistical methods used in this study.  
- The whole study was supervised and analysed and evaluated by a statistician specialised in qualitative and semi-qualitative studies.  
 
Reviewer #2:  
Congratulations: hot Topic and a very good study; for sure, it must be printed;  
-Thank you  
 
Some additional comments:  
* to work independently - as a newcomer in medicine - is a totally irreal aim, despite all improvements; please, stress shortly on this fact in 
your discussion; do we have to weaken this assumption?  
- Thank you for this remark, this aspect was more stressed in the discussion.  
* include your interview manual as an attachment  
- Thank you for this remark, if the editor agrees, the interview manual can be provided as supplemental material.  
* If possible: add sub analyses according to age, sex, type of hospital and vocational training; are there any striking differences?  
- Thank you for this remark. For subgroup analysis of sex, age, type of hospital and vocational training, the study sample is too small in order 
to make clear statements.  
* Page 11: „what do you if a patient suffers pain?” is this correct? Or better: what do you do…?  
- Thank you for this remark, this was corrected in the manuscript.  
* Your discussion identifies management aspects, participation in care from admission to discharge, the role model of residents and struc-
tured on-the-job adjustments as the main topics to be solved; but who stands in the duty to improve the situation? Make some proposals;  
- Thank you for this remark, this aspect was further emphasized in the discussion.  
* The discussion about the unknown role model as a physician is very important, especially in times of rising bureaucracy, specialisation 
and economic pressure; there are several literal attempts to counter this development, e.g. Survival Guide Chirurgie, Survival Guide Neurol-
ogy, Mein erster Dienst - Anästhesie, Mein erster Dienst - psychiatrische Notfälle; mention them as good examples  
- Thank you for this remark. The authors do not see the existing books such as survival guides as a good example for attemps to counter this 
development as to our opinion this should be taught by the medical faculties and the corresponding hospitals.  
 
* Literature: try to include:  
* [“Practical clinical competence” - a joint programme to improve training in surgery].  
* [Article in German]  
* Ruesseler M1, Schill A1, Stibane T2, Damanakis A3, Schleicher I4, Menzler S5, Braunbeck A1, Walcher F1  
* Chirurg. 2010 Jan;81(1):7-13. doi: 10.1007/s00104-009-1760-6.  
* [Realistic surgical training. The Aachen model].  
* [Article in German]  
* Krones CJ1, Binnebösel M, Stumpf M, Schumpelick V.  
* Zentralbl Chir. 2012 Apr;137(2):144-8. doi: 10.1055/s-0031-1283985. Epub 2012 Apr 11.[Surgical education has its price].  
* [Article in German]  
* Schröder W1, Krones CJ.  
- Thank you for this remark.  
The authors do not see a possiiblity to fit the first literature proposal within the text. As this literature represents the description of the 
funded research project where the present study belongs to, it might be the possibility to include the literature in the author statement 
under research funding, if the editor agrees.  
The authors rate the other two proposed references as important in the context of surgical education and training. However, to our mind, the 
proposed references do not fit completely in the context of our manuscript compared to the already included references which already com-
plete the general guideline for the maximum number of references. 
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