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Medical training for future healthcare

P HYSICIAN TRAINING, Specialist 
training, and life-long learning must 
be adapted to accommodate the rap-
id developments that are taking 

place in healthcare and medicine. Technological 
advances within visualisation, simulation, and 
artificial intelligence (AI) create new interac-
tions between humans and machines – but 
education and training are lagging behind. 
Psychologically challenging situations also place 
new demands on training in order to combat 
burnout, high staff turnover, and to prevent pro-
fessionals from leaving point-of-care work. 
  This report describes some of the challenges 
and needs that medical training and education 
face at all levels. We have identified the chal-
lenges and needs based on our own experiences, 
current research, and ongoing discussions. We 
also propose some measures for improvements, 
such as changing the selection requirements for 
specialist training, systematising continuing 
medical education, and international accredita-
tion of training centres.

HEALTHCARE AND MEDICINE IS A HIGH-RISK 
ORGANISATION.  A healthcare-related adverse event 
occurs in about 8 per cent of all healthcare episodes. This 
corresponds to about 100,000 cases a year in Sweden. To 
minimise the risks and ensure evidence-based and cost-ef-
fective healthcare, all levels of education and training require 
constant updating.
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NO CONTINUING MEDICAL EDUCATION 
REQUIREMENTS.  When a newly appointed specialist in 
Sweden starts a professional career, there are currently no 
formal requirements for her to engage in continuing medical 
education or training efforts that will ensure that new tech-
nology is used in a safe, effective, and evidence-based man-
ner.

HIGH R ATES OF STAFF TURNOVER AND SICK LEAVE 
IN CURRENT HEALTHCARE.  Multiple factors have been 
shown to increase the risk of mental illness, prolong the 
periods of sick leave, and intensify the desire to leave direct 
patient related work or the medical profession. In those 
studying for a career in healthcare and medicine, examples 
include unmet expectations, ill-defined professional require-
ments, high workloads, lack of ability, and a lack of support in 
handling work tasks.
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New technologies and modernised training 
bring with them major opportunities for sup-
plying healthcare and medicine with compe-
tencies. The constant endeavour to provide 
patients with safe, evidence-based and cost-
effective care is also beset with challenges. 

The purpose of this report is to describe 
the challenges and requirements as well as to 
assess new training methods relevant to phy-
sician basic and specialist education and train-
ing.1 Medical school currently lasts 5½ years 
in Sweden. It is followed by an internship that 
leads to licensure, which is then succeeded by 
target-based supervised specialist training. 
This process is currently under revision. Basic 
training will cover 6 years and provide licen-
sure directly. The current clinical internship 
(allmäntjänstgöring) will be replaced by a basic 
internship (bastjänstgöring) before specializa-
tion. Specialist training will thus also have to be 
updated.

The development and creation of new 
knowledge and technology in healthcare and 
medicine is rapid. At the time a newly gradu-
ated physician has completed specialist train-
ing, much of the body of knowledge will already 
have shifted and become obsolete. New know
ledge, methods, and techniques are constant-
ly replacing the old, which in turn places great 
demands on the development of competencies. 
In spite of the high risks involved in healthcare 
and medicine, Sweden is one of the few coun-
tries in Europe where continuing education 
for medical specialists remains unregulated. 
Once a physician has obtained specialist com-
petencies, there is no regimen in place to mon-
itor related continuing medical education. In 
other high-reliability domains, recurrent reli-
censure (formalised retesting) is organised and 
monitored. There is a need for healthcare and 
medicine to develop their own culture related to 
patient safety issues.

Organisations that operate in high-hazard 
domains, so-called high-reliability organisa-
tions – e.g. the aeronautics and nuclear power 
industries – are characterised by prioritising 

1.    The report was reviewed by Pelle Gustafson, associate 
professor of orthopaedics at Lund University and medical 
director, Landstingens Ömsesidiga Försäkringsbolag (Löf).

safety work over all other considerations. In 
such organisations, systematic training using 
simulation methodologies and regularly per-
formed continuous training with certification 
are important cornerstones. New technologies 
such as digitalisation, visualisation, and simu-
lation coupled with artificial intelligence, algo-
rithms, and applications present a paradigm 
shift and spotlight medical ethics. The capa-
bilities of humans are no longer keeping pace 
with machines and human-technology inter-
action therefore involves completely new 
requirements and demands. In order to ensure 
effective, safe and good health and medical 
care, these requirements entail changes to work 
methods and systematic training. 

Methods and approaches to work related 
to basic and specialist education and training 
and continuing education must therefore be up
dated. Improved processes to ensure precision, 
candidate selection, and quality in supervising 
and guiding tomorrow’s specialists are needed 
to reduce stress and to be able to retain staff and 
maintain competencies in healthcare and medi
cine. 

From a high-hazard 
organisation to a high-
reliability organisation
Primum non nocere – “first, do no harm” – is 
an old expression in the medicine and bioethics 
fields. Healthcare and medicine is a high-haz-
ard domain. Adverse events occur in about 8 per 
cent of all episodes of care. That corresponds 
to about 100,000 cases a year in Sweden.2 Half 
of these events are avoidable. Moreover, every 
tenth adverse event results in lasting harm or 
functional impairment. 

The American professor of surgery William 
Halsted (1852–1922) became very influential in 
the area of surgeon training in the late-19th cen-
tury. In order to concretise the risks involved 
in surgery, he coined the dramatic expression: 
“The only weapon with which the unconscious 

2.     Swedish National Board of Health and Welfare: https://
patientsakerhet.socialstyrelsen.se/om-patientsakerhet/
matningar-och-resultat (retrieved on 30 March 2019).
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patient can immediately retaliate upon the 
incompetent surgeon is haemorrhage.”3 Much 
has happened since Halsted was active over a 
century ago. Public health and the medical care 
fields have improved and nowadays patients 
justifiably have greater expectations of the qual-
ity, availability, and outcomes of the care they 
receive. Technology developments require that 
basic education, specialist training, and con-
tinuing education be updated constantly to 
minimise the risk and ensure the provision of 
evidence-based and cost-effective medical care.

Human factors are important when  
things go wrong

In many instances, humans – often when inter-
acting with machines – are the direct trigger for 
medical mishaps. However, most often, it is the 
underlying safety lapses and systemic errors 
that contribute to this. Such errors, seldom dis-
cussed, might include a lack of standardisa-
tion and insufficient education and systematic 
training to ensure relevant expertise and com-
petencies. The challenges related to handling 
rapid flows of information, big volumes of data, 
and new visualisation technologies increase 
the complexity of the health and medical care 
domain and place high demands on its practi-
tioners.

Research into the role of human factors 
within health and medical care institutions is 
extraordinarily important to ensure the imple-
mentation of effective measures to reduce the 
rate of human errors. In addition to system-
atising the learning of technological skills, 
non-technological skills – such as behav-
iour, situation awareness, attitudes, and deci-
sion-making under stress – can also be trained 
by means of patient simulators.4

What can healthcare and medicine learn 
from other high-reliability organisations?

A modern society demands that its health and 
medical care field is developed into a high-re-
liability organisation,5 such as for example, 

3.     Halsted (1912).

4.     Flin et al. (2006).

5.     Patient Safety Network: https://psnet.ahrq.gov/prim-
ers/primer/31/high-reliability (retrieved 30 March 2019).

the aeronautics, nuclear power, and offshore 
industries. Systematic simulator training and 
continuous certification act as cornerstones 
in those industries’ safety culture. Serious 
events involving deaths and disasters, which 
often receive extensive media attention, have 
paved the way for this to become received wis-
dom. The costs related to a systematic simula-
tor training of pilots, air traffic controllers, and 
cabin staff are already included and earmarked 
in ticket prices and are regulated by the United 
Nation body, International Civil Aviation 
Organization (ICAO). The nuclear power indus-
try has similar measures in place. However, 
healthcare and medicine have not come as far in 
this area. 

Special training centres to ensure the safe, 
systematic training of technical and non-tech-
nical skills (conduct and teamwork) are start-
ing to become an established and natural part of 
the current training and continuing education 
of physicians and other medical staff. Advanced 
medical simulator training provides opportuni-
ties for individualised training of basic skills for 
meeting predetermined criteria levels. As with 
the improved reliability within the aeronautics 
industry, this allows for patients to receive safer 
and higher-quality medical care.

Modern training and 
continuing medical education 
There has been a knowledge explosion with-
in the medical sciences and the introduction 
of new advanced technologies within health-
care and medicine. However, in Sweden there 
are no statutory or regulatory requirements for 
specialist physicians to maintain their compe-
tencies. The mantra remains: “Once a special-
ist, always a specialist.” The responsibility for 
maintaining and monitoring one’s competen-
cies and professional privileges resides with 
the employer and the individual physician. A 
national approach is missing.

In Sweden, the number of continuing med-
ical education days declined from 8.5 days in 
2004 to 6 days in 2015. There is a great deal of 
variation between different county councils.6

6.     Dahl (2016).
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Internationally, several countries have 
introduced Continuing Medical Education with 
CME points. The individual physician can earn 
a given number of points over a year, which then 
serve as evidence of the physician’s completed 
continuing medical education. Many countries, 
such as the United States, the United Kingdom, 
and the Netherlands, have even introduced 
reaccreditation of specialists. It is still not clear 
whether such initiatives will lead to better quali-
ty of care. However, it is notable that the contin-
uing medical education for specialist physicians 
in Sweden is neither defined in education con-
tent or time. There is a risk that this has a neg-
ative effect on healthcare and medicine with 
respect to evidence-based treatments based on 
up-to-date knowledge and technology.

Systematic training involving  
simulation methodologies

In addition to theoretical skills, critical think-
ing, and reflection, medical education is 
focused on skills and attitude. Practical skills 
in the form of a certain dexterity must be part 
of the training just like communication and 
teamwork skills. The approach and proce-
dures must be systematic in nature, a fact that 
researchers like Ericsson and colleagues have 
described clearly with respect to expert com-
petency development.7 Simulation is a pow-
erful tool for behavioural modification, and 
it has become increasingly common in recent 
years. Simulation technology effectively allows 
you to create a reality in a controlled environ-
ment with suspension of disbelief. Patient sim-
ulators can be used for training both technical 
and non-technical skills (teamwork). As with 
all advanced new technology, using patient 
simulators is not an objective in itself. It is a 
tool designed with patient safety in mind to 
teach basic skills before applying these skills 
to patients. However, training should be struc-
tured for evidence-based purposes. Failing 
that, there is a risk that it might shape incorrect 
behaviours and incur unnecessary costs.

Systematic training using check lists8 and 

7.    Ericsson et al. (2018).

8.    Haynes et al. (2011).

advanced simulation technology are rele-
vant options today. The benefits are obvious. 
Training can be customised and adapted to 
individual background factors and skills. It is 
no longer acceptable or ethically acceptable to 
practise new technologies directly on patients.9 

However, advanced simulation devices are 
expensive, and prices vary greatly. Expensive 
devices are not always necessarily better than 
less expensive ones. Maintenance, instruction 
resources, and the time allocated to training 
instead of clinical production generating direct 
financial revenue are currently seen as costs. 
Essentially, it is an investment cost that, in the 
long term, will result in lower costs because 
fewer errors will be made. However, in today’s 
short-term pricing models, training costs are 
offset in revenue-generating patient treatment, 
which results in a dilemma.

Motivation and three-dimensional ability 
important for simulator performance

Development, evaluation, and validation of 
medical simulator training must go hand-in-
hand with implementation. Modern research 
has shown that factors such as motivation and 
visual-spatial ability – i.e. the ability to ori-
ent oneself to surroundings three-dimension-
ally – are important for developing technical 
and optimal collaborative skills. For example, 
in one study, medical students were tested 
for three-dimensional mental rotation skills 
and performance in surgical simulators for 
laparoscopic surgery. The findings showed that 
three-dimensional mental rotation skills are 
important for performance in surgical simula-
tors.10 

In a different study, medical students were 
asked to train systematically on various video 
games and this was linked to their performance 
in validated simulators for minimal invasive 
surgery before and after training. It found that 
training in video games loaded with three-di-
mensional environments – as in minimal inva-
sive surgery – improved the performance in 
surgical simulators with similar contexts.11 In 

9.    Reznick and McRae (2006).

10.  Schlickum et al. (2011).

11.   Schlickum et al. (2009).
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yet another study, a positive correlation was 
identified between students’ motivation to par-
ticipate in simulation exercises and their atti-
tudes to patient safety.12

Full-scale simulation to train teamwork
Full-scale simulation can also be applied to 
train teamwork. An example is Crew Resource 
Management (CRM), which features authentic 
inter-professional care teams with represent-
atives from multiple different professions. The 
objective is to customise the training and edu-
cation optimally to the available technical level 
in healthcare and medicine. This allows teams 
to benefit from all the opportunities that new 
technology has to offer by taking into consider-
ation all the resources of a team for the purpose 
of maximising patient safety.

In a high-technology environment with 
well-trained staff that work in inter-profession-
al teams, with a high flow of information and the 
demand that decisions be made under stress, it 
is well known that non-technological skills and 
behaviour are prerequisites for working safe-
ly. These are usually summarized in the term 
Crew Resource Management (CRM). Advanced 
patient simulation will enable interprofession-
al training of scenarios relevant for critically 
ill patients. In a study where junior and senior 
surgeons’ results in a simulated haemorrhag-
ing scenario were studied, the senior surgeons 
had better technical skills than their juniors, but 
there were no differences between the groups 
with respect to collaboration skills.13 

In a different study, medical students 
training simulation based and target-focused 
teamwork were videotaped training in emer-
gency medical scenarios. The results showed 
that systematic and targeted training led to 
a measurably improved cooperation capaci-
ty.14 Training in medical simulators allows for 
immediate feedback and the ability to stop the 
clock in a clinical scnario for self-reflection and 
teaching in a manner that would be impossible 
in reality. In other words, patient simulation is 

12.     Escher et al. (2017).

13.     Moorthy et al. (2006).

14.     Wallin et al. (2007).

a unique training tool. Advanced medical sim-
ulation explicitly makes it feasible to teach the 
intellectual process of medical decision mak-
ing. This represents an upgrade of the pedagogy 
and a step away from the notion that observa-
tion and auscultation automatically result in a 
knowledge transfer. 

Basic training should therefore be per-
formed in a safe, simulated and validated envi-
ronment where skills and behaviour can be 
taught correctly without using patients as study 
objects. It is equally important for instruction 
to take place under reliable and safe conditions 
so as to avoid negative feelings that might affect 
the instruction and learning process negatively.

How can AI and machine learning be applied 
to healthcare and medicine?

The development of new methods has always 
been a natural part of healthcare and medi-
cine. It is important to emphasise that tech-
nology itself is not a reason for developing new 
methods. The legitimate reason must always be 
improved and better healthcare and medicine 
for the patients. Machine learning and artifi-
cial intelligence (AI) have changed our under-
standing of the apparently endless potential 
inherent in great quantities of information, i.e. 
big data. However, AI is not without risks and 
it requires new approaches to education, train-
ing, and continuing medical education. Access 
to and confidence in AI-based medical decision 
support have increased significantly despite the 
lack of training and education of the medical 
profession. This means that both critical inves-
tigation and ethics discussions in the medical 
profession need to speed up.

Machine learning, which is based on math-
ematics and computer science, is defined as 
a system’s ability to independently gener-
ate knowledge through algorithms by utilising 
and interpreting patterns in large quanti-
ties of data. The application of machine learn-
ing has brought about innovations in various 
areas, such as voice recognition, voice control, 
self-driving cars, and chat bots. The initially 
moderate attitude in the healthcare sector has 
now changed and the area is currently under-
going rapid expansion thanks to the availability 
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of large amounts of data and computer power. 
This must be linked to a balancing of regulato-
ry and legal considerations, which are still lag-
ging behind. 

In the fundamental areas of medicine, such 
as medical imaging and visualization diagnos-
tics (e.g. radiology, histology, and cardiac diag-
nostics), in some cases machine learning has 
been found to be equivalent or even superior to 
human ability, e.g. interpretation of mammog-
raphy images and to predict mortality in sus-
pected coronary artery disease.15 In designing 
algorithms, measurement values and relevant 
references must be defined carefully to achieve 
the objective of the algorithm. Systematic moni-
toring of algorithms is also necessary. This must 
be done in close collaboration with experts. 
Risks involving bias and confounders must be 
addressed because the origin of the algorithms’ 
underlying data can lead to erroneous inter-
pretations. Similarly, the models must be opti-
mised to avoid under-fitting and over-fitting 
(Figure 1).

Transparency, trust, and liability when using 
AI in health care and medicine

Within medicine, a discussion is ongoing about 
the ethics and regulatory aspects of AI that must 
be addressed as well as the risk analyses that 
must be made to minimise grey areas. It fol-
lows that liability issues must also be clarified 

15.     Gilbert et al. (2008), Motwani et al. (2017).

in case of an adverse event or accident. There 
should be no doubt about who should be lia-
ble - the creator of the algorithm or the person 
who used the algorithm for decision support. 
From an ethics perspective, we must increase 
understanding, insight and transparency in the 
potentially self-learning and automated deci-
sion supports before they are commercialised, 
scaled up, and implemented in the health care 
system. Which granularity of descriptions and 
transparency should be required for physicians 
to be able to trust and stand behind increasing-
ly autonomous decision support should also be 
defined. The trust between the health care pro-
vider and the patient must be guaranteed as 
the parties become more dependent on AI and 
machine-learning software as a third party, not 
least from a liability perspective. Transparency 
is necessary to be able to monitor commer-
cial AI products to ensure that they receive ade-
quate learning feedback, but also for society’s 
requirements for allocating liability when prod-
ucts lead to unwanted or unexpected outcomes.

Value conflicts, privacy, and ethical 
challenges related to AI

There are also other considerations of inter-
est that need to be balanced. For the develop-
ment of AI to be successful, machine learning 
must be given access to large amounts of data. 
However, that sets up a conflict in values 
between, on the one hand, regulations and stat-
utes that safeguard privacy and patient infor-

�������������������� ���������������� �������������������
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Figure 1. Models for artificial intelligence and machine learning must be optimised (B) for them to function correctly. 
Computers must learn the underlying structure of training data so that the model is not under-fitted (A) or over-
fitted(C). Under-fitting can lead to underlying structures not being captured and over-fitting to having the model 
working only for training data but not in reality.

Under fitted model Over fitted modelOptimised model
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mation – traditionally a central part of medical 
ethics – and, on the other, access to large quan-
tities of patient data required in order to devel-
op AI tools for the health care sector. How much 
consideration should be given to patients when 
releasing information to train AI? What do you 
do with the groups of patients that cannot be 
asked, either because the database - which has 
originally been created for a different purpose - 
is outdated or because they are unable to make 
decisions for other reasons? Not infrequently, 
this results in a clash between how much value 
is placed on innovation on the one hand and on 
individual privacy on the other hand. 

In a publicly funded health care system, 
there is also a need to discuss future pric-
ing models for findings that are produced by 
algorithms and physical health and medi-
cal care personnel, respectively. This is neces-
sary for future values, profits, costs and risks 
to be transparent and reasonable in relation to 
the efforts and stakes. All of these issues pave 
the way for new approaches to educating doc-
tors and other staff in healthcare and medicine. 
Conditions must be created to be able to eval-
uate and manage data applications and deci-
sion support systems. In addition to liability 
issues, ethical aspects must be discussed so that 
they are not sacrificed at the altar of technology 
development. Ethics has always been a central 
element of both medical science and health care 
practice. A new chapter might need to be writ-
ten for artificial intelligence and machine learn-
ing.16 

Undergraduate education
Medical studies are continuously being revised 
in order to ensure that they remain relevant 
in content and structure. There are current-
ly efforts underway to introduce a new six-year 
medical programme in Sweden that upon grad-
uation will lead to licensure.17 This restructuring 
will affect the entire education. It is important 
that we ask the question: What basic knowledge 
do future doctors need in order to understand 
the limitations of technology, sources of error, 

16.    Char et al. (2018).

17.    Swedish Government Official Report [SOU] 2013:15.

risks, and the pros and cons of various meth-
ods? 

With no claiming of having performed a 
complete analysis, we highlight some examples 
of the challenges that the education of future 
doctors faces. 

Basic medical knowledge in tomorrow’s 
medical education

Medical research generates new knowledge at a 
rapid pace. This, of course, is positive. However, 
it is also a challenge to determin what med-
ical students should learn and there is a risk 
of overloading the curriculum with too many 
details, in too little time, across too many dif-
ferent subject areas. Laboratory analyses are no 
longer performed manually; microscopic imag-
es and X-ray images are digitally processed; 
and the body’s three-dimensional structure 
can be examined with advanced visualisation 
techniques. All this leads to new approaches 
and needs for prioritisation on what should be 
included in the upcoming six-year medical pro-
gramme in Sweden. In the proposed curricu-
lum, the importance of basic science, clinical 
sciences, and skills training is emphasised for 
integration throughout the entire undergradu
ate programme. We now need to make sever-
al priorities , for example, considerations as to 
whether students need to dissect bodies and 
participate in autopsies to learn anatomy and 
pathology; whether they need to perform labo-
ratory work; learn how to use the microscope; 
or understand the background for and the inter-
pretation of an ECG curve. Because this type 
of teaching is resource-intensive, one might 
choose to deprioritise these activities in view of 
the reduced resources for education. 

Example: Clinical autopsies 
The ability to relate to and manage diseases, 
injuries, death, and causes of death are all cent
ral parts of a physician’s work. Autopsies are 
therefore important to give  “answers” and to 
build knowledge. The proportion of deceased 
people who undergo autopsies has decreased 
dramatically in recent years, from about 50 
per cent in the 1970s18 to approx. 11 per cent in 

18.     Swedish National Board of Health and Welfare (2015).
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2017.19 Reasons for this include that diagnos-
tic methods have improved considerably and 
that causes of death are therefore considered 
as known.20 However, a number of studies have 
shown that errors often occur. In many cas-
es important secondary diagnoses are missed. 
In two studies from the 1970s and 1990s, it was 
found that about 30 per cent of the cases relied 
on incorrect clinical diagnoses.21 

In spite of improved diagnostics, a study 
from 2013 found that clinical diagnoses dif-
fered significantly before and after autopsy in 
about 24 per cent of the cases; and minor devia-
tions were found in approximately 33 per cent.22 
On that basis, we can state that there is a risk of 
a deterioration of the quality of our registries 
regarding disease and cause of death. Since  
other studies have shown that the rate of can-
cer in a given region seems to decrease when the 
number of autopsies of older people declines, 
we risk getting wrong statistics on cancer diag-
noses and thus a deteriorated knowledge 
base for which cancers are on the increase or 
decrease in the population.23 

It is thus important that medical students 
participate in autopsies during their studies in 
order to understand their value as quality con-
trol. Furthermore, in their future professional 
role, they will need to be able to explain to rela-
tives why an autopsy is needed and what know
ledge this can provide. Not least, the autopsy 
can provide important information for both 
health care professionals and relatives.24 The 
usefulness of clinical autopsies, staff attitudes, 
and student requirements for training in how to 
communicate with relatives about autopsies has 
recently been highlighted in a Swedish licen-
tiate thesis.25 Other studies show that medical 
students believe that autopsies are important26 
and that the ability to feel, twist, and turn, for 
example, an organ facilitates understanding 

19.    Swedish National Board of Health and Welfare (2015), 
own calculations.

20.     Ayoub and Chow (2008), and Burton et al. (2004).

21.     Britton (1974), Alafuzoff and Veress (1993).

22.     Kujipers et al. (2014).

23.     Lindström et al. (1997), Lobow and Neufeld (2008).

24.     Ayoub and Chow (2008).

25.     Mjörnheim (2016).

26.     Weurlander et al. (2012).

and learning.27 
In conclusion, it is obvious that new know

ledge and new technology entail a need to ana-
lyse and discuss what basic knowledge future 
medical students should be able to handle and 
critically evaluate new methods and innova-
tions. In light of the fact that the Swedish med-
ical education will now be extended to six years 
and lead to medical licensure without the cur-
rent internship (allmäntjänstgöring), new pri-
orities and considerations are needed. 

Professional development
Learning activities integrated in the practice 
of healthcare is an important part of studying 
medicine. It allows students to apply and inte-
grate their knowledge and skills, while at the 
same time developing a professional approach 
that includes the pursuit of good patient safety. 
However, students’ encounter with the complex 
health care environment often poses a num-
ber of challenges, not least emotionally. Many 
individuals working in healthcare and medicine 
describe pressures of high workloads and feel-
ings of great tension.28 

Example: Emotional challenges in 
organisation-integrated learning

In a qualitative study in which medical and 
nursing students were asked to describe situ
ations that they experienced as emotionally 
stressful during their studies, a number of clin-
ical environment situations were mentioned.29 
Here is an example of how a medical student 
described it:

“During a clinical residency in psychiatry, there 
was a man who, through his interpreter, told us 
details about how he had lost his wife and child
ren under terrible circumstances in a war and 
about the nightmares he was having. Both I and 
the interpreter cried. It was a powerful emotion-
al experience and I still get tears in my eyes just 
by thinking about it”.

The situations related to encounters with 
patients and to the norms and values that the 
students encountered in health care. Their sto-

27.     Weurlander et al. (2009), Pandey and Zimitat (2007).

28.     Swedish Occupational Environment Authority (2016).

29.     Weurlander et al. (2018).
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ries were about patients’ suffering and death, 
about witnessing health care professionals 
behaving unprofessionally, dilemmas about 
treating patients, about relating to patients 
as individuals, and concerns about “using” 
patients for their own learning. When asked 
how they handled or wanted to handle these 
situations, the students described their need 
for others’ support, but also that they needed to 
“get used to it.” In most cases, students spoke 
with other students and sometimes with super-
visors. They described the importance of trust-
ing the person they were talking to and having 
the opportunity to debrief soon after an event 
or encounter. In many cases, however, students 
had  to handle situations on their own. Students’ 
feelings of being unprepared at their encounter 
with suffering and death and their reaction to 
unprofessional behaviour of fully trained staff 
are described in several studies.30 The latter can 
be particularly problematic: To whom should 
you turn if you experience that your supervisor 
is acting unprofessionally?

Learning how to handle both their patients’ 
and their own reactions and feelings is an 
important part of professional development.31 
Increased understanding and awareness are 
needed about students´experiences of  unpleas-
ant situations in the clinical environment  of  
and their difficulties to talk about these situ-
ations. We should encourage students to talk 
about situations  they find difficult and cre-
ate room for discussion and reflection soon 
after the event. Professional development is an 
important part of the studies for various care 
professions. In order to better support students, 
it is important to create opportunities for reflec-
tion related to “the daily work” in addition to 
the students’ various scheduled activities, such 
as seminars and reflection groups. The oppor-
tunities to reflect can probably be facilitated by 
longer coherent periods of clinical placements 
which have been proposed in the new six-year 
medical programme. The simulation exercises 
that are now being introduced broadly should 
be undertaken systematically and with instruc-
tors with adequate knowledge of behaviour-

30.     Loftus (1998), Kelly and Nisker (2010), Benbassat 
(2013).

31.     Shapiro (2011).

al science so that training achieves the intended 
effect.  

Emotions and learning
Our emotions  affect us as individuals and con-
tribute to how we may understand ourselves 
and others, not least our patients. Moreover, we 
know that emotions affect learning and cogni-
tive processes.32 Learning to control the emo-
tions that arise in connection with unpleasant 
experiences – almost impossible to avoid in a 
health care environment – is important for pro-
fessional development. By fostering a good 
learning environment, we can contribute to 
making experiences less stressful.

Challenges related to  transitioning from 
studies to professional life

As a new professional, the individual should get 
to know new colleagues, understand the  social 
context, and try to figure out one’s own pro-
fessional role. Many medical students experi-
ence the transition from studies to professional 
life as stressful and there are  concerns about 
increased responsibilities and one’s own abil-
ities, something you do  not like to talk to oth-
ers about.33 A lack of confidence in one’s own 
professional abilities increases the stress level, 
which in turn leads to an increased risk of burn-
out.34 In extensive studies of newly graduated 
nurses in Sweden, it was found that almost 30 
per cent experienced pronounced symptoms 
of exhaustion sometime during the first three 
years of professional life.35 The risk of burnout 
could be linked to factors both during educa-
tion and at work. Factors during the education 
included an experience of a lack of profession-
al preparation and uncertainty about one’s own 
competence. Unmet professional expectations, 
ambiguous requirements related to the profes-
sional role, a high workload, and a lack of abil-
ity to handle duties were some of the factors 
that increased the duration of sick leave and the 
intention to leave the profession. 

32.     LeBlanc et al. (2015).

33.     Lefroy et al. (2017), Sturman et al. (2017).

34.     Schwarzer and Hallum (2008).

35.     Gustavsson et al. (2013).
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How to facilitate the transition to a 
professional life

A good transition to professional life can reduce 
stress, the fear of making errors, the risk of 
mental illness, and the desire to leave the pro-
fession. Research shows that the ability of new 
employees to manage stress is central to how 
they adapt to a new workplace and their willing-
ness to remain in the organisation. The first 90 
days have shown to be particularly important.36 
In general, it is believed that investing in intro-
ductory initiatives provides major competitive 
advantages.37 Important components of suc-
cessful introductory programmes include cre-
ating self-confidence by performing one’s work 
well and having clear duties and responsibil-
ities; in other words, it is important that new 
employees understand their role and what is 
expected of them, social integration, as well 
as knowledge of the organisation’s culture. All 
these are important foundations for creating a 
good patient safety culture.38 

Healthcare professionals exposed to trau-
matic events at work, such as severe patient 
complications and death, have been shown 
to lead to an increased risk of post-traumatic 
stress disorder, burnout, and depression (the 
so-called second victim effect). In a recent doc-
toral thesis from Uppsala University, it was 
found that every eight doctors and midwives 
in Swedish obstetric care clinics suffered from 
post-traumatic stress disorder.39 Those who 
developed such a reaction also had worse expe-
riences of support from colleagues and man-
agers. Structured support programmes with 
well defined strategies are therefore necessary 
to prevent attrition and individuals leaving 
patient related work or the profession since it 
leads to unwanted staff turnover with increased 
pressure on those who remain. A vicious circle 
might easily arise.

36.     Ellis et al. (2015), Bauer (2014).

37.     Starck et al. (2012).

38.     Bauer (2014).

39.     Wahlberg (2018).

Example: Psychological intervention for 
newly graduated nurses

In a  Swedish project, 40 a psychological inter-
vention was developed (behaviour modi-
fication) in collaboration with health care 
providers. The aim was to provide newly grad-
uated nurses with tools for reducing stress and 
managing challenges during their introducto-
ry phase into a  profession where the workload 
is  high and where errors might have major con-
sequences. The study, which also included a 
national survey phase where a selected group of 
nurses were followed, showed that experiences 
with stress were common. By stimulating pro-
active behaviour to promote the engagement of 
the new employee, and by applying principles of 
cognitive behavioural therapy, stress could be 
prevented, and learning could be facilitated and 
thus contribute to the development of security 
in the occupation and professional competen-
cies. This is  important for the entire healthcare 
team  to function optimally. However, in order 
to achieve socialisation, it is important that this 
type of individual intervention is supplemented 
with a good introduction to the workplace. 

If we are to meet the future need for skilled 
professionals in health care, it is crucial to make 
it easier for new employees to minimise their 
risk of burnout and psychological illness and 
subsequent early withdrawal from the profes-
sion. The proposal for a six-year medical pro-
gram in Sweden therefore emphasises  the 
importance of an individualised and adapted  
introduction to health care.

Specialist education and 
challenges within surgery
Basic medical education and later special-
ist training are rigorous processes that target 
pre-defined objectives with courses, knowledge 
controls, and clinical practice. However, when 
newly appointed specialists in Sweden start 
their professional life, there are currently no 
formal requirements or monitoring to engage in 
continuing medical education or training that 
ensures that new technology is used in a safe, 
effective, and evidence-based manner. Over a 

40.     Gustavsson et al. (2017).
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professional career of up to 40 years, one is pre-
sented with innovations such as new visual-
isation and surgical technologies, implants, 
instruments, interfaces, data applications, 
machine learning, and algorithms. As a clear 
illustration of the problem, one might mention 
the sharp increase in serious bile duct injuries 
that occurred in connection with the transition 
from open to laparoscopic gallbladder surgical 
procedures in Sweden,41 and internationally,42 
and that only recently seems to have stabilised 
at the pre- laparoscopic technology levels.43 
Today, most often, available and sophisticated 
infrastructure is lacking to support a systemat-
ic and validated adaptation to new technologies 
and procedures. This affects patients, doctors, 
other healthcare professionals, health care 
facilities, and ultimately also the taxpayers’ wal-
lets by means of potentially unnecessary costs.

Surgical care injuries are a major problem
In a marker-based44 patient record survey con-
ducted at various Swedish hospitals, over 15 
per cent of adverse events, such as injuries and 
complications, were detected in connection 
with surgical treatment in inpatient care. More 
than 60 per cent of these were believed to be 
avoidable. More than half of the injuries result-
ed in prolonged care or re-admission and near-
ly 5 per cent resulted in permanent injury or 
death.45 

At the latest follow-up in 2017, surgery-re-
lated injuries were found in 2 per cent of all 
care cases, of which half were considered to be 
avoidable. Transposing this to the national level 
means that approximately 25,000 patients have 
suffered from surgical care injuries.46 Surgery 
is therefore considered a high-hazard activity 
where errors at the individual, team, or organ-
isational level can have catastrophic conse-

41.     Larsson and Räf (2001).

42.     Roslyn et al. (1993), Karvonen et al. (2007).

43.     Mangieri et al. (2018).

44.     In a marker-based patient record study, records are 
examined from a random selection of completed hospital 
care episodes. The purpose is to identify recorded data that 
might indicate injury by means of certain words or “mark-
ers.” 

45.     Nilsson et al. (2016).

46.     Swedish Association of Local Authorities and Regions 
(2018).

quences for the individual patient. Another 
important factor involves errors related to med-
ical implants that cause great suffering and 
prompt costly reoperations.47 Unfortunately, 
the ability to trace implants is currently lack-
ing. Thus, there is an extensive potential for 
improvement with improved knowledge and 
process thinking. Needless to say, the capability 
to trace implants by means, for example, of bar 
codes integrated with patient medical records 
and quality records is important for patient 
safety reasons.

A comparison with safety work within the 
aeronautical industry

Over the past 10-20 years, great efforts have 
been made to reduce injuries occurring in 
healthcare and medicine, including using dif-
ferent types of training initiatives, introduction 
of checklists, establishment of training and sim-
ulator centres, and incident reporting systems. 

However, compared to other high-hazard 
organisations such as the aeronautical indus-
try, the improvement efforts in healthcare and 
medicine as described above have a long way to 
go. A combination of measures – including the 
introduction of Crew Resource Management 
(CRM), checklists, improved technology and 
regular training in simulators of pilots – has 
brought down the risk of death per flight from 
1 in 2 million flights from 1977 to 1986 to 1 in 11 
million flights from 1987 to 1999.48 According 
to the International Air Transport Association 
(IATA), from 2008 to 2017 the number of air-
craft accidents decreased by 70 per cent from 
3.6 per million flights in 2008 to 1.08 per mil-
lion flights in 2017.49 Aviation has therefore 
developed into a so-called High-Reliability 
Organisation (HRO). 

Selection important for increasing patient 
safety

An HRO is characterised, among other things, 
by using validated and powerful selection tools 
to assess applicants for work within hazard-
ous professions, for example pilots in the aero-

47.     Cohen (2011), Osborne et al. (2018).

48.     Schiavo (1997).

49.     International Air Transport Association (2018).
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nautical industry. Such tools are largely absent 
in health care, especially in the surgical discip
lines. In surgical patient safety work, this lack of 
selection before employment for surgical spe-
cialist training has been called “the missing 
link.”50 

In the United States, it has been found 
that about 20 per cent of those accepted for 
employment for training as surgery specialists 
(so-called residents, in Sweden correspond-
ing to ST-doctors) do not complete their edu-
cation as planned.51 Another study found that 
some form of support or corrective action had 
been taken for 31 per cent of those admitted in 
order for them to carry on and complete their 
training as planned.52 Current and precise fig-
ures are missing from Sweden. However, there 
is indirect evidence that the cost of less success-
ful recruitments is high.

Macho attitudes and personality  
traits in surgeons

Several international studies have identi-
fied important characteristics of a surgeon.53 A 
study that included orthopaedic surgeons not-
ed that dangerous personality traits, above 
the level considered dangerous for pilots, 
were found in 38 per cent of those surveyed.54 
Another study found that macho attitudes in 
surgeons co-varied with more re-admissions 
and reoperations.55 

In a recent study from the southern health-
care region in Sweden, based on questionnaire 
responses from senior surgeons (operational-
ly defined as older than 50 years, with an aver-
age of 25 years in the profession) and chiefs of 
surgery, 46 out of 54 surgeons (85 per cent) sta-
ted that they had experience with surgeons who 
were viewed as unfit for the profession. An inte-
resting finding was that most of these were con-
sidered unfit because of “non-technical skills.” 
The most frequently mentioned problem was 
poor judgment and difficulty in accepting feed-

50.     Paice et al. (2010).

51.     Dodson and Webb (2005).

52.     Yaghoubian et al. (2012).

53.     Arora et al. (2009), Baldwin et al. (1999).

54.     Bruinsma et al. (2015).

55.     Kadzielski et al. (2015).

back.56 
In another study, about one-fifth of all resi-

dents were assessed to be problem-surgeons 
during their training - most because of com-
petency problems in the area of non-techni-
cal skills.57 A worrying report of occupational 
health problems, burnout and suicidal thoughts 
among surgeons has recently been published.58 
Although this study was conducted among 
North American surgeons, there is every reason 
to monitor this issue in Sweden as well.  

Safer care with assessment tools when 
recruiting and training specialists in surgery 

In Europe, the Royal College of Surgeons of 
Ireland (RCSI) has been at the forefront of 
developing selection processes for specialist 
training in surgery. A rigorous selection pro-
cess has been established that includes stand-
ardised mini-interviews that evaluate clinical 
judgment, interpersonal skills, professional 
development, motivation, stress management, 
work ethics, and professionalism. Suitability 
tests have also been introduced for psychomo-
tor skills, visual-spatial skills, and perception.59 
It is important to note that the purpose of the 
RCSI selection process is not to find the best 
applicants, but to identify candidates who “are 
likely to be unsuccessful in training or prob-
lematic as future surgeons” (quoted from RCSI 
Marking Guide).

However, there is no international consen-
sus on which tools should be used for the selec-
tion for surgical training. In a survey article, 
52 studies on selection tools were identified.60 
Among these, 23 tests were reviewed for per-
sonal attributes, 25 were visual-spatial tests, 
and 20 were dexterity tests. Moreover, the 
applicants’ academic work and potential were 
assessed. The authors did not identify any par-
ticular test or combination of tests that pos-
sessed a sufficiently high level of precision to 
predict future technical suitability in the partic-
ipants. 

56.     Hagelsteen et al. (2018).

57.     Bergen et al. (2000).

58.     Pei and Cochran (2018).

59.     Traynor, Oscar, Royal College of Surgeons of Ireland 
(RCSI). Personal message of 14 December 2018.

60.     Louridas et al. (2016).
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Research into selection tools in Sweden
At present, a major interdisciplinary research 
project at University of Lund between medical 
faculty (Institution for Clinical Sciences in Lund 
[IKVL] and social science faculty (Institutions 
for Sociology and Psychology) is investi-
gating the validity and reliability of a broad 
range of selection tools (standardised inter-
views, personality tests, generic dexterity tests, 
visual-spatial tests, and testing in laparoscopic 
simulators) and how they correlate with future 
outcomes during surgery training of already 
accepted resident physicians (ST physicians).61 

Selection process in Sweden  
and internationally

The selection process for admission to special-
ist training in surgical specialties varies from 
national standardised admission with criteria 
and grading in Australia, the United Kingdom, 
and Ireland, to local admission models without 
standardised procedures or assessments, such 
as Sweden, Norway, and Finland.62 

For the purposes of evaluating skills, it has 
been shown that standardised interviews are 
preferable to unstructured.63 Standardised 
interviews are also used as part of the selection 
processes in Australia, the United Kingdom, 
and Ireland.64 

In Sweden, county councils and regions 
establish a number of Swedish residency (ST) 
posts annually for all medical specialties includ-
ing surgical specialties. These include so-called 
“grey resident posts”, that is, where physicians 
collect various residencies on their own and 
customise their own training. Since specialist 
training is competency-based – i.e. targeted – 
it is entirely possible for an individual to switch 
workplaces and thereby structure her own com-
petency portfolio. This means that there is a risk 
that the recruitment process and the assess-
ment of the individuals trained as surgery spe-
cialists might become fragmented.

In a recent study, it was found that refer

61.     Recruitment, evaluation tools, and training in virtual 
environments in the education of specialists in surgery, 
Swedish Ethics Review Board, Lund, 2016/1050.

62.     Gardner et al. (2018). 

63.     Pedersen (2018).

64.     Gardner et al. (2018). 

ences, interviews, and assessments for 6-12 
months of temporary work were the most com-
mon selection processes.65 In summary, admis-
sion to specialist training in Sweden is not 
standardised and is not transparent for individ-
uals. 

Challenges within surgery training
The traditional method of studying surgery, the 
so-called apprenticeship model, served sur-
gical training well for many years. The model 
required many years of training to reach spe-
cialist expertise. Thus, knowledge and crafts-
manship were acquired in an unstructured 
way, ad hoc – that is, as allowed by opportuni-
ties. The education model relied on the physi-
cian’s acquiring the requisite clinical knowledge 
through work in a clinic, department, in sur-
gery, and on-call service, within a certain set 
time. This training was then supplemented, 
if necessary, with training in a subspecialty. 
The total duration for specialist training could 
therefore, in reality, approach 10-15 years. The 
main reason for the long training period is that 
surgery is not just a medical science but also a 
craft that requires extensive skills, both techni-
cal and non-technical.

From apprentice to simulation training 
The apprenticeship model is now being ques-
tioned because of the exponential growth in 
medical knowledge and the introduction of new 
technologies and an increasing degree of sub-
specialisation. Working time constraints and 
social changes are contributing to the chal-
lenges facing surgical training. In other words, 
fewer hours are available for clinical train-
ing. Therefore, nowadays surgeon training 
in Sweden is competency-based and thus not 
strictly regulated in time.

It is on that basis that simulation centres 
have been introduced to remedy the lack of clin-
ical practice. However, simulation training has 
been introduced within the current clinical edu-
cation paradigm. The basic model for teaching 
and training has not been challenged. In other 

65.     Pedersen, Hanne, Department of Clinical Sciences, 
Lund (IKVL), Lund University. Personal message of 25 
February 2019.
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words, training by means of simulation has sup-
plemented the apprenticeship model. The ques-
tion is whether this is reasonable in light of how 
other high-hazard industries, such as the aero-
nautical industry, organise the training of pilots 
and other professionals. It may be argued that 
the training of doctors in general and surgeons 
in particular should be more effective and safer 
when performed and systematically evaluated 
in a simulation laboratory before clinical train-
ing begins.

A master’s degree programme in surgery:  
A new way to train surgeons

It was against this backdrop that the Royal 
College of Surgeons of Ireland (RCSI) in Dublin 
recently introduced a one-year master’s degree 
in Surgical Science and Practice.66 The objec-
tive of the programme is to provide potential 
students with the requisite knowledge, skills, 
and behaviour to maximise their competitive-
ness before entering surgical training pro-
grammes anywhere in the world. The objective 
of the programme, taught by the RCSI’s new-
ly-inaugurated national surgical training cen-
tre, is to develop participants’ clinical skills 
including the technical and non-technical skills 
required to be admitted to a postgraduate pro-
gramme.

The programme is divided into six modules:
•	 Basic knowledge and clinical judgment;
•	 Basic clinical skills;
•	 Surgical-technical skills;
•	 Non-technical skills;
•	 Professional development and practice; and
•	 Research methodologies.

The programme’s emphasis will be on practi-
cal and technical training in simulated environ-
ments. This represents a paradigm shift since a 
major part of the basic training will take place 
in simulator centres under controlled circum-
stances, before a point-of-care residency is 
commenced.

In Sweden, there are currently no pro-
grammes like this. However, it might very well 

66.     Royal College of Surgeons of Ireland: http://rcsi.ie/
mssp (retrieved on 30 March 2019).

be tried as a partnership between the health 
care sector and universities with the aim of 
making the training of surgeons safer, more 
structured, competency-based – and thereby 
more effective.

Accreditation of clinical training- and 
simulator centres

In recent years, clinical training centres 
(so-called KTCs) have been established at many 
hospitals throughout Sweden and Europe. 
Clinical training- and simulator centres pro-
vide training for many disciplines and profes-
sions and range from a single room with simple 
equipment used sporadically to large nation-
al centres with expensive equipment and per-
manent staff and much activity. There is a clear 
risk of over-establishment in the area, as well as 
unnecessary duplicate investments in expen-
sive equipment. The expansion of the training 
centre concept largely lacks any national and 
regional perspective and a national level struc-
ture should be considered for optimal resource 
utilisation. 

The European Union of Medical Specialists 
(UEMS) has created an accreditation organ-
isation for clinical training centres, Network 
of Accredited Clinical Skills Centre in Europe 
(NASCE). Its primary purpose is to promote 
the highest standards in the education of doc-
tors and other healthcare professions for the 
purpose of promoting patient safety. Moreover, 
NASCE aims to promote scientific studies in 
clinical education, training, and assessment.

NASCE is working to strengthen common 
European standards for clinical training and 
simulator centres through external assessments 
and accreditation. The objective of the accred-
itation is to create organisational support for 
state-of-the-art clinical competency training in 
the EU and countries associated with the EU. 
Accreditation is currently offered at two levels, 
with plans for a third level for local training cen-
tres.

The following components are evaluated as 
part of an accreditation:
•	 Management;
•	 Administration;
•	 Teachers;
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•	 Students/course participants;
•	 Competencies; and
•	 Research and development.

In Sweden, the Centre for Advanced Medical 
Simulation and Training (CAMST), the 
Karolinska University Hospital, and the 
Practicum Clinical Skills Centre, Skåne 
University Hospital, have been accredited by 
NASCE. These two centres fulfil the established 
European criterion for “Multispecialty Format 
Centre Level,” which is an important milestone 
in instituting a national quality framework. 
The accreditations may be seen as a quality-as-
sured and well-timed evolution of Halsted’s 
ambitions to advance knowledge and accept the 
responsibility for educating and training of the 
next generation. 

Future planning and recommendations
Technical developments, rapid advanc-
es in medical knowledge, and high and jus-
tified patient safety standards, coupled with 
limited financial resources, are strong incen-
tives to initiate a paradigm shift in clini-
cal education within both basic and specialist 
training and continuing medical education. 
National coordination would contribute to evi-
dence-based equitable health and medical care 
and reduced fragmentation, which would con-
tribute to Sweden’s competitiveness. The qual-
ity of organisation-integrated learning must be 
ensured, and the possibilities and limitations of 
new technologies must be introduced already 
during the physician’s basic education. 

AI and algorithms are predicted to have 
great potential. But they also constitute a grey 
area where the ethics and liability-related 
aspects must be investigated further to main-
tain trust. Regulating specialist training is 
high on the agenda to ensure that the special-
ists’ knowledge is relevant and up-to-date. It is, 
of course, important to point out that interna-
tional research has not proven that unregulated 
training provides poorer quality of care, com-
pared to regulated training. However, this is 
most likely due to the complexity of the issue. 

Health care quality is influenced by many 
factors other than continuing medical educa-

tion: To name just a few, socio-economic factors, 
the structure of health and medical care and gov-
ernance, availability of and access to health care, 
access to staff, and the quality of basic education. 
However, in our opinion, lifelong learning, with 
well-structured compulsory continuing medical 
education of specialists must be improved – like-
ly under the supervision of an appropriate gov-
ernment agency – rather than pursuing today’s 
fragmented system. It is simply not reasonable 
that the scope and quality of continuing medical 
education depend on current policy at individual 
hospitals or regions. In the future, the training 
of existing and future specialists should be per-
formed with the integration of advanced medical 
simulation for both rational and economic rea-
sons and for patient safety reasons. Systematic 
simulation-based training of future specialists 
should take place before initiating clinical ser-
vice and also be integrated with the clinical train-
ing. Medical simulation-based training will be 
at the center-stage in the future and Sweden 
should, over time, also acknowledge a common 
European standard for simulator centres.
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