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I N T RO D U CT I O N
Globally, an estimated 3 million people die each year due to 
work-related accidents and diseases. Nearly 90% of these deaths 
are attributable to occupational diseases [1]. Occupational 
medicine (OM) contributes massively to ensure that working 
people maintain their health and safety and stay at work or re-
turn to work after accident or illness [2]. It is one of the most 
varied clinical specialties in medicine, covering the multi-
faceted relationship between health and work. OM involves 
ill-health risk-assessment. It significantly contributes to healthy 
aging of employees, to the sustainable employment of disabled 
people [3].

It plays a key role in enabling the employers to prevent, assess, 
and manage risks in the workplace that are likely to give rise to 
work-related ill health, i.e. injuries, physical illnesses and stress 
related disorders caused or exacerbated by work environment, 
methods, or organisation. It is also a driver of government public 
health policies—as the importance of employment to health 
and wellbeing becomes more widely understood [3].

OM combines clinical knowledge with exposure sciences and 
understanding of management, leadership, occupational psych-
ology, health education and promotion, as well as of employ-
ment, anti-discrimination, and health and safety law [4]. OM 
services result in cost savings and added value to both employee 
and employer [5]. In the post-pandemic era, its continued con-
tribution is vital in addressing population health challenges, 
including the maintenance and promotion of mental health 
in the working population [6], the prevention of occupational 
cancer [7], and the preparedness for new sanitary crises.

Despite its important role, the number of specialists in OM, 
in some European countries has remained stagnant or has been 
decreasing in the last decades [8]. Consequently, a progres-
sive decline in the number of Occupational Physicians (OPs) 
has been described, constituting a pressing problem today [9]. 
Moreover, the proportion of OPs aged over 50 is increasing 
among specialists in OM worldwide, suggesting retirements will 
outnumber new entrants, leading to a severe shortage of quali-
fied specialists, affecting healthcare provided to workers [10].
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Hence, the current demographics of OPs represent one of the 
most significant threats to the specialty since its inception [11]. 
Without a guaranteed generational replacement plan for the cur-
rent OPs, the specialty risks serious decline or, in the worst scen-
ario, vanishment.

This is already the case in many European countries where 
access of many working people to OM services is still limited 
or not possible, especially in countries where many workers are 
either employed in small or medium-sized enterprises or are 
self-employed, rendering the acquisition of some essential but 
adequate OM competencies by all physicians necessary [12, 13].

At the same time, OM must prepare for new challenges that 
may arise, as was the case during the COVID pandemic, during 
which OP played a crucial role managing essential workers, 
containing the transmission of the virus, and providing pro-
tective measures and reintegration during the pandemic, signifi-
cantly aiding European enterprises in maintaining operations 
[4, 14–16].

Thus, it can be concluded that OM is experiencing a con-
vergence of adverse factors that hold back the effective per-
formance of its multiple and important duties. Enhancing 

undergraduate OM training at medical schools could help miti-
gate this situation, but current training is widely considered as 
inadequate [4, 17].

Given the dynamic nature of the field, the teaching of OM 
must be responsive to a rapidly evolving landscape. In OM, the 
integration of medical advancements, as in other specialties, 
must be complemented by an understanding of changing work 
practices and emerging health risks and scenarios A key feature 
of OM is that it is practised in the workplace, a setting that is 
very different from the more familiar environments to students 
that are those of hospitals or primary care centres. This specialty 
also necessitates continuous engagement with a diverse range of 
stakeholders, including employers, union representatives, and 
ongoing collaboration with other occupational health profes-
sionals, such as experts in industrial hygiene, safety, ergonomics, 
and psychosociology, as well as with labour inspectors and other 
relevant actors [11].

A substantial body of research from a range of countries and 
regions has highlighted the dearth of OM in medical training, 
coupled with notable discrepancies in the curriculum offered to 
undergraduate students [4, 10, 17, 18]. These discrepancies in 
the allocation of hours to OM across different faculties can be at-
tributed to the specific topics covered, the degree of integration 
between OM and other medical specialities, and the teaching 
methods employed.

An analysis of university education in Europe is incomplete 
without addressing the critical role of the European Union 
(EU). The free movement of professionals within the EU re-
quired the establishment of regulations to guarantee the equiva-
lence of professional competencies associated with official 
qualifications. Since the early 1990s, there has been a sustained 
effort to harmonise high educational standards and define core 
competencies across member states. In this regard, the European 
Community, is ideally positioned to implement a standardised 
curriculum based on common minimum competencies across 
member countries [19, 20], thereby ensuring consistent training, 
including in undergraduate OM training at medical schools.

Moreover, given the political changes in the UK’s relationship 
with the EU over the last decade, particularly following Brexit, 
alongside its historical prominence in the field of OM and sub-
stantial scientific contributions, this paper seeks to also system-
atically examine the state of OM undergraduate training in the 
UK. The political context is relevant to the study as it may influ-
ence educational frameworks and international collaborations, 
factors critical to understanding current trends in OM training.

In recent years, the European Association of Schools of 
Occupational Medicine (EASOM) has repeatedly addressed all 
these issues and promoted the first European survey on under-
graduate training in European medical schools, which high-
lighted the urgent need to improve undergraduate training in 
OM in them [18].

Yet, many of the key studies in this field focus on specific 
interventions or educational methods, which limits the gen-
eralisability of their findings. Other studies examine trends 
but predominantly address OM at a national level, with the 
UK being the primary focus. Those offering a broader per-
spective, including at the European level, often suffer from 
low response rates and tend to be limited to the perspective 
of educators.

K e y  l e a r n i n g  p o i n t s

What is already known about this subject:
•	 Occupational Medicine (OM) faces significant challenges 

that are significantly, even not exclusively, connected to 
an inadequate OM undergraduate training of medical stu-
dents.

•	 Irrespective of their speciality, most doctors are called 
upon to deal with work-related conditions.

•	 It is widely acknowledged that the representation of 
OM in undergraduate medical curricula is insufficient in 
Europe.

What this study adds:
•	 This review highlights a growing trend in the teaching of 

OM at European medical schools, which is characterised 
using innovative pedagogical approaches.

•	 This review identifies a declining trend over time in the 
incorporation of OM into the curricula of future medical 
practitioners in Europe with notable discrepancies be-
tween countries.

•	 National competency frameworks for the medical degree 
in European countries need to be improved and updated 
to include the occupational health skills needed in today’s 
medical practice. The recent example of the United 
Kingdom is an invaluable reference in this regard.

What impact this may have on practice or policy:
•	 Innovative pedagogical strategies can enhance medical 

students’ engagement and motivation in OM.
•	 Reforms in OM education at Medical Schools are re-

quired to address the declining status of the discipline
•	 Improving the future of the specialty of OM means 

improving and updating the university OM education of 
future doctors.
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Given these limitations, there is a need for a more comprehen-
sive and up-to-date examination of the state of OM training. This 
systematic review aims to address this gap by providing a detailed 
overview of the current state of undergraduate training in OM.

M ET H O D S
This systematic review critically synthesizes literature on OM 
training for undergraduate students in Europe. The systematic 
review was registered in PROSPERO (International Prospective 
Register of Systematic Reviews) (ID: CRD420251022441) A 
literature search was conducted using three main online data-
bases: PubMed, Scopus, and ScienceDirect from inception to 
July 2024. The PRISMA protocol for systematic reviews was 
used (Figure 1).

The search criteria included the use of MeSH terms for 
PubMed with the following keywords: ‘occupational medicine’ 
and ‘medical students’. The search algorithm was completed 
with additional terms such as ‘undergraduate medical’, ‘training’, 
‘education’, ‘teaching’, and ‘syllabus’. To ensure the inclusion of 
the United Kingdom, the terms ‘United Kingdom’ or ‘UK’ were 
added alongside ‘Europe’ and ‘European countries’. The search 

aimed to retrieve articles that included the specified topics in the 
title and abstract. The search strategy was formulated as follows: 
(((‘occupational medicine’ OR occupational medicine [MeSH 
Terms]) AND ((‘medical students’ OR ‘undergraduate medical’ 
OR (medical student [MeSH Terms])) AND ((‘training’ OR 
‘education’ OR ‘teaching’ OR ‘syllabus’))))) AND (‘Europe’ OR 
‘European countries’ OR ‘United Kingdom’ OR ‘UK’).

For logistical reasons, the algorithm was adapted to meet 
ScienceDirect’s and SCOPUS’ search criteria. Consequently, 
the terms used were: ‘occupational medicine’, ‘medical students’, 
‘undergraduate medical’, ‘training’, ‘education’, ‘Europe’, and 
‘United Kingdom’. The exact syntax in this case was as follows: 
(‘Occupational Medicine’ AND (‘medical students’ OR ‘under-
graduate medical’) AND (‘training’ OR ‘education’)) AND 
(“Europe “OR ‘United Kingdom’).

All studies that fulfilled the following inclusion criteria were 
included: the studies’ full versions must be in English, must dis-
cuss medical education in OM for medical students, primarily 
at the undergraduate level. The types of studies must be original 
articles or editorials/letters to the editor.

Two investigators (M.L and I.I) conducted the research. 
Disagreements were resolved by consensus or by a third 

Figure 1.  PRISMA flowchart
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investigator (B.M-J). The initial search retrieved 589 studies, 
with 10 removed before screening due to duplication. A total 
of 579 studies were screened, with 526 excluded during the first 
screening process. 53 studies were sought for retrieval, but six 
could not be obtained. 47 records were selected for a full-text re-
view, of which 25 were excluded for various reasons: eight were 
not in English, two did not discuss OM, one focused on nursing 
training, eight addressed different educational levels, three did 
not specifically focus on OM training, and three were not ori-
ginal articles, or editorials.

Finally, out of the literature search, one article was found 
and finally included as it met all the selected inclusion criteria. 
Ultimately, 22 articles were included in the systematic review.

After studies were selected, data were extracted using a table 
developed by the research team. Data extracted included author, 
year, country or region, type of study, objective, methods, results 
and conclusions of each article.

To evaluate the quality of the studies included in this review, 
we applied the ‘Quality Assessment for the Systematic Review of 
Qualitative Evidence’ tool [21]. This scale evaluates nine distinct 
criteria: Abstract and Title, Introduction and Aims, Method 
and Data, Sampling, Data Analysis, Ethics and Bias, Results, 
Transferability, and Implications and Usefulness. Each criterion 
is rated on a scale from 1 to 4, ranging from Very Poor to Good. 
The overall quality of the studies was then categorized as follows: 
high quality (A) for scores between 30 and 36 points, medium 
quality (B) for scores between 24 and 29 points, and low quality 
(C) for scores between 9 and 24 points.

As with the analysis of the articles, two researchers (M.L and 
I.I) separately applied this tool, both analyses were integrated, 
so that the average constitutes the final score for each study in 
terms of quality.

R E SU LTS
We carried out the analysis of 22 studies [18, 22–42] in this re-
view. The quality data analysis yielded a mean score of 25.2, which 
corresponds to medium quality (B). Data regarding author/s 
and year of the study, country/region, type of study, objective, 
methods, results and conclusion were extracted (Table 1 [avail-
able as Supplementary data at Occupational Medicine Online]).

Firstly, upon examining the geographic focus of the studies, 
most of the studies (n = 12) were either conducted in or dis-
cussed the situation in the UK [22–26, 28–31, 35, 38, 41]. Three 
studies (13%) addressed broader European contexts, with one 
encompassing 27 countries [18], while the other two included 
9 and 10 countries, respectively [32, 34]. Two studies (9%) spe-
cifically analysed OM education in Spain [33, 40] Furthermore, 
two additional studies pertain to the Netherlands [37, 42] 
Finally, there was country specific studies, discussing OM situ-
ation in Italy [27], Germany [36], Croatia [39].

Analysing the publication dates of the studies included in the 
review revealed that approximately one-third studies (n = 7) 
were published in the twentieth century [22–28], with the 
earliest dating back to 1969 [22]. Six studies (27%) were pub-
lished in the first decade of the 2000s [29–34]. Six studies 
(22%) appeared between 2010 and 2020 [18, 35–38, 42]. The 
remaining three studies were published in 2021, 2022, and 2024, 
respectively [39–41].

Most of the studies were original articles [18, 23–26, 28, 29, 
31–40, 42] (n = 18) whereas four studies (19%) were editorials 
or letters to the editors [22, 27, 30, 41].

19 studies presented data extracted from teachers or students 
[18, 23–29, 31–40, 42]. Approximately one-quarter (n = 5) dir-
ectly involved teachers or analysed data obtained from them [18, 
23, 24, 29, 35]. The remaining 14 studies (74%) were based on 
data collected from students, utilizing questionnaires and/or 
focus groups [25–28, 31–34, 36–40, 42].

Among the 14 studies that involved students, 13 primarily 
analysed interventions in OM training [25–28, 31–34, 36, 38–
40, 42]. Seven of these studies aimed to evaluate students’ re-
sponses to innovative teaching approaches [28, 31–34, 39, 40]. 
Five studies [32–34, 40, 42] specifically discussed the e-case 
based learning system, the CASUS system, which is a European 
initiative designed to modernize OM teaching through the cre-
ation of virtual patients. One of them constitutes the only ran-
domised control trial included in this review [42]. One article 
from 1998 examined student responses to the use of the internet 
in university training [28]. Another study analysed attitudes 
following the implementation of a team-based learning course 
[39]. Additionally, one article explored students’ responses to 
changes in the OM course that they suggested themselves, par-
ticularly focusing on attitudes toward workplace visits [31].

A significant subset of the studies, five in total (39%), exam-
ined changes in the status of OM training, such as transitioning 
from compulsory to optional courses [25, 26] (n = 2) or vice 
versa [27, 36, 39] (n = 3), and analysed student responses to 
these changes.

The most frequent method used to obtain the data was ques-
tionnaires, with a notable use of the Likert scale. Finally, one 
study aimed to validate a questionnaire designed to measure 
medical students’ attitudes towards OM [37].

The studies’ results indicated an overall improvement in stu-
dents’ knowledge and attitudes toward the specialty. Despite 
this improvement, the data did not show a significant change in 
undergraduates’ intention to pursue a career as OPs.

On the other hand, studies that collected data from teachers 
utilized questionnaires across multiple universities. Four of these 
studies (80%) focused on the state of OM training in the UK at 
different points in time (1974, 1989, 2002, and 2011) [23, 24, 
29, 35], while the remaining study provided a comprehensive 
analysis of OM education across Europe [18].

The results from the UK studies showed a decline in OM 
training over time, as evidenced by reductions in the number of 
universities involved, hours dedicated, and teaching techniques 
employed. The European study highlights notable disparities 
across and within countries regarding teaching hours, tech-
niques, legislation, and topics covered.

The three editorials included in the review [22, 30, 41], span-
ning from 1969 to 2024, all examine the state of OM in the UK. 
The most recent editorial introduces an updated competency 
framework aimed at helping medical educators to deliver OM 
education consistently and to an established standard.

D I S C U S S I O N
This systematic review examines the development and cur-
rent state of OM at the undergraduate level in Europe, with a 
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particular focus on students’ perceptions and understanding of 
the subject. Additionally, it provides an overview of the methods 
and characteristics of how OM is taught across the continent, 
including editorials that offer essential insights.

One of the major findings is, that the representation of OM in 
undergraduate curricula is declining over time and a significant 
variation does exist across countries and regions in terms of con-
tent, hours devoted, and teaching methods.

The shift in pre-graduate medical education may provide an 
explanation for this declining trend. With an increasing em-
phasis on disease pathology, the individual patient, and the 
clinical management of illnesses, academic curricula have allo-
cated limited space for OM, that focus on population health, 
preventive measures, and the broader social and health-related 
consequences approach. Moreover, the international differences 
can be partly explained by difference in legislation, even with a 
common framework as the one given by the EU.

The studies reviewed generally indicate a positive shift in stu-
dents’ attitudes toward OM after the intervention (e-case-based 
learning, workplace visits, seminars, etc.) [25, 26, 28, 31–34, 
38–40]. These interventions improved students’ attitudes and 
knowledge. However, the only randomised clinical trial in this 
review found no significant change in students’ attitude after the 
intervention [42].

Workplace visits, suggested as an alternative to bedside 
teaching in OM, have received mixed feedback. While they offer 
practical experience, one study highlighted student ambivalence, 
primarily due to the significant time commitment involved [31]. 
The field of OM has consistently employed innovative educa-
tional resources [43]. In a very early stage, a study conducted 
in 1989 already highlighted the use of various innovative di-
dactic resources, including lectures, seminars/tutorials, factory 
visits, projects, electives, and ward-based tuition [24]. Another 
notable example is the publication of a study in 1998 which ex-
plored the use of the Internet in OM teaching [28]. In line with 
this trend, the establishment of a collaborative network for the 
development of virtual patients (CASUS) in 1999 [32] and its 
subsequent implementation has not only advanced the teaching 
of OM but has also been adapted for broader use in other med-
ical disciplines [44].

The debate over whether OM should be compulsory or op-
tional cannot be definitively resolved in this review, though 
it offers valuable insights. This issue varies across Europe, de-
pending on national or regional regulations. Studies supporting 
compulsory teaching argue that OM is essential for all future 
doctors, given the increasing role of general practitioner (GPs) 
in managing OM responsibilities [27, 36, 39]. The rationale is 
that, beyond merely fostering interest in the field, it is crucial for 
all future doctors to have a basic understanding of OM. This is 
particularly relevant in the current landscape, where most OM 
responsibilities are managed by GPs rather than specialists [12]. 
However, countries with long-standing traditions in OM edu-
cation, such as Italy, Germany, and France, present exceptions, 
with established university-level teaching structures.

In contrast, voluntary courses, which generally offer more 
teaching hours and innovative methods, attract students with a 
genuine interest in OM. However, the limited number of parti-
cipants restricts the broader impact and dissemination of know-
ledge [25, 26].

The ideal scenario might combine the comprehensive 
coverage of a compulsory course with the resources and time 
available in an elective course [38]. Unfortunately, we are far 
from reaching this goal. Despite their varying publication dates, 
the studies reviewed are consistent in their assessment of the cur-
rent state of OM training, highlighting significant deficiencies. 
As an example, in the UK, from 2000 to 2010, the percentage 
of universities devoting more than 6 hours to teaching OM fell 
from 32% to 5% [35]. Some studies even report that certain uni-
versities do not offer any training in OM [18] with up to 5% of 
institutions across Europe in 2014 (likely more) and alarmingly, 
this trend appears to have worsened over time.

It is a pressing concern how we can stimulate interest and re-
cruit new professionals into OM if students are not even intro-
duced to the field. This is particularly important considering 
our current understanding of the interactions between health, 
illness, and work. There is little value in highlighting new and 
emerging risks, psychosocial hazards, and occupational cancers 
if we lack adequately trained professionals to prevent, detect, and 
address these issues.

It is noteworthy that, despite OPs report higher satisfaction 
rates and lower burnout rates compared to their colleagues in 
other specialties, OM residency programs continue to have va-
cancies or are chosen as a last resort in several countries [4].

Moreover, despite heightened political recognition of the 
crucial work performed by OPs, which includes detecting new 
and emerging risks and adapting to new forms of work, such as 
part-time employment and teleworking [45], this recognition 
has not been matched with adequate resources. More import-
antly, there has been no implementation of a robust plan to ad-
dress and reverse this precarious situation.

This review has several limitations. The search strategy pri-
marily focused on UK-based studies, which resulted in an 
overrepresentation of UK research. Additionally, most of the 
studies included were country-specific, and the shortage of com-
prehensive studies including multiple European countries sim-
ultaneously limits the generalizability of the findings. Moreover, 
the design of the systematic review may have led to the exclusion 
of some grey literature. However, the choice of databases—par-
ticularly SCOPUS and ScienceDirect, which are known to in-
clude a significant proportion of such material—likely helped to 
minimise this limitation.

The quality rating scales yielded relatively low scores. This is 
likely due to the year of publication many articles, some over 50 
years old, which were assessed using tools designed for modern 
research. Moreover, the nature of OM research may produce 
lower-quality evidence compared to other fields. However, 
studies published in the past 15 years received better quality 
ratings.

This review did not include in-depth statistical or subgroup 
analyses due to the considerable heterogeneity among the in-
cluded studies. Instead, a thorough descriptive analysis was con-
ducted to capture the key findings across the literature.

Yet, a key strength of this study is that, to the researchers’ 
knowledge, no similarly comprehensive review has been con-
ducted on this topic. Additionally, the sample of articles 
analysed in this study is considered sufficient to provide a mean-
ingful overview of both the historical and current state of OM in 
undergraduate education.
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In summary, this situation calls for serious consideration by 
the relevant authorities, as the challenges already stated by pre-
vious studies remain remarkably similar even after 55 years. 
While much has changed since then, the challenges facing OM 
university education appear to persist, if not worsen.

Academic innovations (lectures, seminars, workplace visits, 
e-case based learning) in OM teaching may mitigate some aspects 
of the issue, but they do not fully address the long-standing 
problems. Ensuring a minimum level of training, supported by 
a common framework at both national and European levels, 
is vital for equipping medical professionals with the necessary 
skills for effective practice, whether as OPs or in other specialties 
treating work-related conditions.

The most recent study in this review proposes such a frame-
work for the UK [41]. This framework includes six domains 
‘Introduction to OM’ ‘Taking an Occupational History’ 
‘Assessing Fitness for Work’ ‘Workplace Risk Assessment and 
Management’ ‘Disability, Rehabilitation and Return to Work 
Management’ and ‘Clinicians’ Health and Wellbeing’. While not 
necessarily intended to be the standard, provides a clear path 
forward and an example upon which to build.

However, the implementation of these measures requires 
commitment and action from the relevant authorities. It is of 
little value for academics and OM associations to highlight the 
problem if there is no real intention to address the situation. As 
this review shows, the current status has persisted for decades, 
and the prospects are even more worrisome.

This manuscript has provided a comprehensive reflection 
on the current state of Occupational medical undergraduate 
teaching and training in Medical Schools within Europe.
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