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Abstract
Purpose  European training pathways for surgeons dedicated to treating severely injured and critically ill surgical patients 
lack a standardized approach and are significantly influenced by diverse organizational and cultural backgrounds. This vari-
ation extends into the realm of mentorship, a vital component for the holistic development of surgeons beyond mere techni-
cal proficiency. Currently, a comprehensive understanding of the mentorship landscape within the European trauma care 
(visceral or skeletal) and emergency general surgery (EGS) communities is lacking. This study aims to identify within the 
current mentorship environment prevalent practices, discern existing gaps, and propose structured interventions to enhance 
mentorship quality and accessibility led by the European Society for Trauma and Emergency Surgery (ESTES).
Methods  Utilizing a structured survey conceived and promoted by the Young section of the European Society of Trauma and 
Emergency Surgery (yESTES), we collected and analyzed responses from 123 ESTES members (both surgeons in practice 
and in training) across 20 European countries. The survey focused on mentorship experiences, challenges faced by early-
career and female surgeons, the integration of non-technical skills (NTS) in mentorship, and the perceived role of surgical 
societies in facilitating mentorship.
Results  Findings highlighted a substantial mentorship experience gap, with 74% of respondents engaging in mostly informal 
mentorship, predominantly centered on surgical training. Notably, mentorship among early-career surgeons and trainees 
was less reported, uncovering a significant early-career gap. Female surgeons, representing a minority within respondents, 
reported a disproportionately poorer access to mentorship. Moreover, while respondents recognized the importance of NTS, 
these were inadequately addressed in current mentorship practices. The current mentorship input of surgical societies, like 
ESTES, is viewed as insufficient, with a call for structured programs and initiatives such as traveling fellowships and remote 
mentoring.
Conclusions  Our survey underscores critical gaps in the current mentorship landscape for trauma and EGS in Europe, par-
ticularly for early-career and female surgeons. A clear need exists for more formalized, inclusive mentorship programs that 
adequately cover both technical and non-technical skills. ESTES could play a pivotal role in addressing these gaps through 
structured interventions, fostering a more supportive, inclusive, and well-rounded surgical community.
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Introduction

The journey toward expertise in surgery encompasses 
more than the attainment of technical prowess and theo-
retical knowledge. In Europe, the trajectory for clinicians 
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specializing in the multifaceted and often overlapping realms 
of visceral and skeletal major trauma care (treatment of the 
severely-injured patient) and emergency general surgery 
(treatment of acute surgical conditions of the abdomen, soft 
tissues, and non-traumatic surgical emergencies) remains 
non-uniform, marred by a lack of consensus and divergent 
educational frameworks attributable to profound organiza-
tional and cultural disparities across countries [1]. These 
disparities, and the lack of a standard training regimen, 
underscore the necessity for a tailored mentorship structure 
capable of bridging the resultant gaps in surgical education 
and practice.

Mentorship, a cornerstone of medical education, tran-
scends conventional technical training by fostering an envi-
ronment conducive to guiding research and non-technical 
skill (NTS) acquisition [2]. Mentees, particularly those tran-
sitioning to independent practice, have a complex array of 
needs that often cannot be met by a single mentor. Dynamic 
training needs necessitates the adoption of “mosaic men-
torship” which draws on the complementary experience, 
insights, and support from multiple mentors, acknowledg-
ing the changing nature of their needs over time [3]. These 
encompass a suite of competencies such as surgical heuris-
tics [4], patient communication, and intra-operative deci-
sion-making, pivotal to success in the nuanced landscape of 
trauma and emergency surgical care. The mentor–mentee 
relationship, therefore, serves as the crucible within which 
aspiring surgeons can be forged, informed by the wisdom 
and insight of seasoned practitioners, thereby enhancing 
their surgical independence and confidence [5, 6]].

However, the existing mentorship paradigms within 
Europe’s trauma and emergency surgery domains mani-
fest as fragmented and predominantly informal constructs, 
predominantly hinging on serendipitous interactions rather 
than structured, intentional guidance. This approach, while 
beneficial, often falls short of addressing the comprehensive 
needs of young surgeons, particularly when navigating the 
complex interplay of surgical performance pressures ema-
nating from the operative environment, patient crises, and 
intrinsic surgeon-related stressors. This fragmented mentor-
ship landscape conspicuously lacks a cohesive framework 
addressing the integral components of surgical mentorship, 
particularly in areas pertaining to critically ill injured and 
non-injured surgical patients. The resultant void not only 
hampers the holistic development of emerging surgeons but 
also attenuates the potential for optimized patient care out-
comes [1].

The Young European Society of Trauma and Emergency 
Surgery (yESTES) Committee represents surgeons in the 
terminal portion of their training or in transition to inde-
pendent practice [7]. Recognizing these challenges, we con-
ducted a comprehensive survey of ESTES members, aimed 
at delineating the current state of mentorship within this 

specialized field. The initiative sought to unravel the pre-
vailing trends, experiences, and deficiencies characterizing 
mentorship across European nations, with an eye towards 
crafting actionable strategies for the European Society for 
Trauma and Emergency Surgery (ESTES). The ultimate 
objective lies in fortifying formal mentorship avenues, fos-
tering a robust international academic and surgical network, 
and catalyzing a supportive ecosystem for those embarking 
on or navigating the intricacies of a surgical career in trauma 
and emergency settings.

We present a narrative on the mentorship status quo, 
based on the insights garnered from the yESTES mentorship 
survey. We aim to unravel the layers of mentorship experi-
ences as perceived and reported by contemporary surgeons, 
identify salient gaps afflicting early-career surgeons and 
underrepresented trainee groups such as women, and high-
light the undervalued yet crucial role of non-technical skills 
in surgical mentorship. Furthermore, it aims to spotlight the 
role that surgical societies like ESTES can play in ameliorat-
ing these gaps, thereby enhancing the mentorship landscape 
for trauma and emergency surgeons across Europe.

The driving hypothesis of the study is that mentorship in 
trauma and emergency surgery among ESTES members is 
affected by the heterogeneity inherent to different training 
systems in Europe. Thus, mentor–mentee relationships may 
not be guided by formal or institutional programs and not 
adequately oriented on diversity and equity, and not equally 
addressing the special needs of surgeons at different career 
stages.

Methods

This electronic survey study was performed during the 
period of March 1st through April 30th 2023 among the 
registered individual members of ESTES. One mid-term 
e-mail reminder was sent to the members. The population 
of interest was constituted by trainees or surgeons dedicated 
to at least one of the following fields: EGS, visceral trauma 
and skeletal trauma in the context of polytrauma. Participa-
tion was anonymous, confidential, voluntary and free from 
financial incentive. Thus, we did not request Institutional 
Review Board (IRB) study approval.

Outcomes

The primary outcome was the presence of mentorship rela-
tionships among survey respondents. Secondary outcomes 
included the nature of mentorship (formal vs. informal), 
areas of mentorship focus (technical skills, non-technical 
skills), the impact of mentorship on career development and 
the identification of the role of surgical societies and their 
potential impact.
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Survey design

A 29-question electronic survey instrument was developed 
by yESTES Committee [7] in consultation with senior 
members of the Society with a track record of surgical men-
torship. Because no suitable validated survey instruments 
exist, we created a survey instrument with the intention of 
qualitatively exploring mentorship experiences and attitudes 
in our study populations. MEDLINE, Scopus, Embase, and 
Google Scholar were queried using the terms mentorship”, 
“surgery”, “survey”. The survey was divided into four parts: 
respondent demographics, mentorship experience, percep-
tions on the mentor–mentee relationship and opinions on 
the role of surgical societies, research gaps and future inter-
ventions. The complete survey is reported in the Supple-
mentary materials, S1. The survey was conducted following 
the CHERRIES (Checklist for Reporting Results of Inter-
net E-Surveys) method [8]. A practical guide published in 
JAMA Surgery on survey research was also followed [9]. 
The survey was administered through SurveyMonkey (Sur-
veyMonkey Inc., San Mateo, California, USA) via email to 
413 junior and senior members of ESTES from the member 
mailing list of the society.

Data management

To prevent multiple data entries from the same respondent 
the IP address was used to automatically identify potential 
duplicates. Data was anonymized and stored securely.

Statistical analysis

Hypothesis testing

We tested the null hypothesis that there is no difference in 
mentorship experiences across gender (women, men), spe-
cialty (visceral trauma, skeletal trauma, EGS), career stage 
(resident, surgeons in transition to independent practice, 
surgeons in established practice) and geographic location 
among ESTES members. Descriptive statistics summarized 
respondent demographics and survey responses. Differences 
were assessed using chi-squared tests for categorical vari-
ables and ANOVA or Kruskal–Wallis tests for continuous 
variables, depending on the normality of the data. Statistical 
analysis was performed with jamovi v. 2.5.2 (2024, https://​
www.​jamovi.​org.) Statistical significance for frequentist 
tests was set at an alpha level of 0.05. Sample size calcula-
tion was not performed.

Authorship strategy

Study authors were jointly selected by the first and last 
author based on several defining characteristics, including: 

prominence in the fields of Traumatology and Emergency 
Surgery, service to ESTES (including organization leadership 
Council service, as well as prior or current service within 
the organization, with special reference to the Young ESTES 
project), expertise in delivering or assessing education or 
educational methods, and relevant peer-reviewed manuscript 
publication history. The selection process actively strove to 
appropriately represent national, career stage and gender diver-
sity within the expert grouping.

Results

Demographics

One-hundred and twenty-three physicians completed the sur-
vey. The response rate was 29.8%% (123/413). 28.5% of sur-
vey respondents were female. The median age was 39 years, 
Interquartile Range (IQR) 31.5–47.5. Among respondents, 
31.5% were surgical trainees, 24.4% were surgeons in transi-
tion to independent practice and 45.5% surgeons in estab-
lished practice. Considering the main clinical focus, 45.5% 
were dedicated to visceral trauma, 43.9% to emergency gen-
eral surgery and 10.6% to skeletal trauma. The geographical 
distribution of the respondents is shown in Fig. 1.

Mentorship experience

Seventy-four point eight percent acknowledged having 
received mentorship to date, of whom 68.7% benefited from 
mosaic mentorship. Sixty percent met their first mentor dur-
ing the residency program and the relationship was informal 
for all the respondents except for 2% who took part in a 
formal mentorship program. None of the participants had 
the chance to meet their mentor through a surgical society 
meeting.

Perceptions on the mentor–mentee relationship

Sixty percent of the respondents identified strong interper-
sonal skills as important qualities for a mentee, enabling 
them to derive the most benefit from engagement with a 
potential mentor. Seventy-two percent identified surgical 
training as the ideal career time-frame to first identify a men-
tor. We explored the main scenarios in which clinical and 
surgical mentorship impacts, and peri- and intra-operative 
surgical decision making were the most addressed. The 
results of this question are reported in Fig. 2.

The role of surgical societies, research gaps 
and future interventions

Ninety-four percent of the participants felt that mentoring 
programs should be formally supported by institutions 

https://www.jamovi.org
https://www.jamovi.org
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as universities or scientific societies. Table 1 summa-
rized the results of the prioritization process made by 
the ESTES member participants on initiatives to foster 
mentorship in Europe. Traveling fellowships, remote and 
in-person research fellowships were identified as imple-
mentation priorities. The survey responses are reported 
in the supplementary materials 2, S2.

Gender‑based comparison

Compared to their male counterparts, women were more 
frequently trainees or surgeons transitioning to inde-
pendent practice, with a significant difference noted 
(p = 0.003). Mentoring for women was less focused on 
surgical skills (57.1 vs. 73.8%), although this difference 
was not statistically significant (p = 0.11).

Regional comparison

Acknowledging that our data were biased by an overrep-
resentation of southern European respondents (reflecting 
the peer network of the yESTES authors), we identified a 
prevalence of trauma/emergency general surgeons from 
southern Europe, 51.8%, and eastern Europe, 63.6%, and 
visceral (45.8%) and skeletal trauma (45.8%) surgeons from 
western-central Europe, p < 0.001.

Career stage‑based comparison

Trainees and surgeons in transition to independent practice 
were less likely to be mentored on surgical skills compared 
to surgeons in established practice, respectively 54.1 vs. 
66.3 vs. 83.1%, p = 0.012. Indeed, early career surgeons and 
trainees felt that surgical skills were the most important to be 

Fig. 1   Geographical distribution of the respondents covering most of the western, central and northern European area, with a low rate of 
involvement for eastern European countries
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addressed within a shoulder-to-shoulder relationship, con-
sidering non-technical skill and research/academic skill less 
important. Furthermore, career progression was identified as 
an additional priority, especially from surgeons in transition 
to independent practice, p = 0.05.

Specialty‑based comparison

NTS were identified as essential surgical skills, especially 
by visceral and EGS surgeons, compared to skeletal trauma 
surgeons, p = 0.043. Visceral trauma surgeons reported a 
gap in NTS mentoring compared to surgeons focused on 
EGS or skeletal trauma, respectively 7.1 vs. 35.2 and 38.5%, 
p < 0.001. The results of the comparisons are depicted in the 
supplementary materials S3.

Discussion

Surgical skill, a sum of acquired knowledge, deliberate 
practice, and experience, is associated with improved 
patient outcomes [10]. This skill is best acquired with 
structured constructive support. [11] This yESTES-
led inquiry delved into mentorship accessibility across 
Europe, canvassing insights from 123 visceral trauma, 
skeletal trauma, and emergency general surgeons, ESTES 
members, in 20 countries. Most respondents confirmed 
mentorship encounters, albeit with mixed experiences and 
scant formal supports. The study spotlighted particularly 
at-risk groups. Trainees, particularly female surgeons, 
are disadvantaged by mentorship voids. Key areas for 
enhancement emerged, emphasizing NTS mentorship and 

Fig. 2   The bar chart shows how 
most of the mentees inter-
viewed benefited from intra and 
peri-operative support during 
the surgical decision-making 
process. Mentorship of young 
people: learning how to be 
a mentor. Mental rehearsal: 
mental recovery from difficult 
clinical situations and surgical 
complications

Table 1   Member-identified 
priorities for dedicated 
initiatives to foster mentorship 
in trauma and emergency 
surgery in Europe

Most rated initiatives per class are bold and underlined. The answers to the survey are reported in the mate-
rials, S2

Initiative Priority class

1st 2nd 3rd 4th 5th 6th 7th

Remote clinical mentorship programs 23.3% 17.7% 14.0% 7.4% 15.8% 16.8% 4.6%
Remote research mentoring programs 15.8% 22.4% 16.8% 13.0% 17.7% 10.2% 3.7%
Traveling clinical fellowships 26.1% 18.6% 25.2% 14.0% 8.4% 9 5.6% 6 1.8%
Research fellowships 6.5% 11.2% 26.1% 28.9% 16.8% 10.2% 0%
Surgical hands-on courses 23.3% 15.8% 10.28% 11.2% 22.4% 12.1% 4.6%
Summer school in medical writing 0% 1.8% 0.9% 9.35% 6.54% 40.1% 41.1%
Non- technical skills courses 4.6% 12.1% 6.5% 15.8% 12.1% 4.6% 43.9%
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surgical societie’s potential roles in mending the mentor-
ship breach, proposing both short and long-term plans for 
surgical trainees and those new to practice (Table 2).

Peer guidance, as evidenced by the Association of Sur-
geons of Great Britain and Ireland’s Early Years Career 
Consultant Network, is emerging as a novel mentorship 
model, transcending traditional mentor–mentee dynamics, 
and offering a mutual support network which can signifi-
cantly enhance early-career experiences [12, 13]. Young 
ESTES mirrors this initiative, fostering education and col-
laboration among Europe’s emergent emergency and trauma 
surgeons. Leveraging social networks and digital platforms 
for knowledge exchange has proven invaluable, as initiatives 
like Surgical Pizza and Behind The Knife [14, 15]. However, 
the effects of such peer mentorship on career development 
trauma and emergency surgery require future longitudinal 
investigation.

Many ESTES survey participants reported mentor inter-
actions, aligning with findings from the UK and Canada, 
where structured programs have been noted to foster suc-
cessful mentor–mentee matches [16, 17]. Similar trends 
were observed in Switzerland, with informally mentored 
surgeons, particularly men, enjoying enhanced career pro-
gression [18]. A stark contrast was observed in a South 
African survey, highlighting a profound mentorship void 
despite recognizing its importance [19]. A needs analy-
sis of US surgeons entering practice identified the broad 
themes of acquiring confidence in independent operating, 
integrating into a new organizational culture, dealing with 
bureaucracy, and balancing work and life. This work found 
an association between the absence of a mentoring system 
and adverse patient outcomes, stunted career development 
and higher rates of attrition from surgical practice [20]. 
Our work, aligned with findings elsewhere, underscores the 

urgent need for structured support focusing on both techni-
cal and non-technical skills during crucial career transitions. 
Specifically, and perhaps counterintuitively, both surgeons 
in transition to independent practice and trainees reported a 
lack of surgical mentoring compared to surgeons in estab-
lished practice, reflecting the loss of a contemporary culture 
of formal mentoring.

The gender gap in surgery remains stark; this is reflected 
by underrepresentation at all levels within ESTES, in com-
mon with other surgical societies [21–23]]. Few female 
senior role models compounds the lack of mentorship 
opportunities for female early career surgeons and those in 
training. A recent scoping review showed that heavy work-
loads, ineffective mentorship and unclear career pathways 
represent further obstacles for women in surgery during the 
early career phase [24]. Furthermore, gender-based harass-
ment whether personally directed or not, exerts a deleterious 
impact on the desirability of surgical training. The experi-
ence of our female ESTES members aligns with the existing 
literature, underscoring the necessity of bolstered support for 
aspiring female surgeons [25] and highlighting the obsta-
cles and barriers related to gender-biased discrimination and 
the interplay of career with additional environmental and 
societal demands [25]. Increasing visibility and representa-
tion of successful female trauma surgeons through confer-
ences, workshops, and medical professional societies can 
be inspirational. Moreover, providing equal opportunities 
for training and career advancement, addressing implicit 
biases in selection processes, and promoting work-life bal-
ance initiatives are key steps towards attracting and retain-
ing more women in trauma and emergency surgery [26]. 
Several societies, such as Women In Surgery (WIS) and the 
American Medical Women’s Association (AMWA) offer 
academic and career progression support to female final 

Table 2   Summary of study significance

Significance of the study (Why mentorship matters)

Mentorship dynamics We observed that 74% of the survey respondents recognized the existence of mentorship, predomi-
nantly in an informal setting focused largely on surgical training, indicating a lack of formalized 
mentorship programs

Discrepancy in early career development Predominantly, seasoned surgeons reported involvement in mentoring, revealing a significant 
discrepancy in mentorship availability for surgeons at the onset of their careers and for surgical 
trainees, highlighting a crucial gap in early professional development

Disparity based on gender Only 28.5% of survey participants were women, reflecting the gender distribution within the society 
(23%). This demographic was more likely to be trainees or surgeons transitioning to independent 
practice, suggesting a notable mentorship gap based on gender

Overemphasis on technical skills The mentorship provided appeared to inadequately cover non-technical skills, particularly among 
surgeons specializing in visceral trauma. Most respondents deemed such skills crucial for the ideal 
mentee, revealing a misalignment between mentorship practices and perceived needs

Role of surgical societies in mentorship We identified a gap in the contribution of surgical societies to mentorship, specifically within the 
realms of emergency, visceral, and skeletal trauma surgery. ESTES members prioritized interven-
tions such as traveling fellowships and remote mentoring programs, signaling a need for structured 
initiatives from organizations such as ESTES
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year medical students through structured remote mentoring 
programs [27–30].

Traumatologists and emergency general surgeons ren-
der complex life-saving care to critically ill patients, often 
in a time-compressed fashion. Non-technical skills (NTS) 
augment a surgeon’s ability to communicate effectively, 
coordinate team members and manage scenarios where 
partial information compounds high degrees of hazard [28, 
31–33]. While these attributes were recognized by our sur-
vey respondents, our findings reveal a discrepancy between 
the perceived importance of these skills and their prioritiza-
tion within mentorship relationships. This gap highlights an 
opportunity for targeted educational initiatives from surgical 
societies.

Identified opportunities for ESTES

The mentorship landscape in European traumatology and 
emergency surgery needs a strategic overhaul. Medical pro-
fessional societies, such as ESTES, occupy a unique space 
where targeted support and innovative programs lay a path 
to a more inclusive, skilled, and supported European surgical 
community. Opportunities include recognition and closure 
of the curriculum and mentorship gaps in career develop-
ment sponsorship, research methodology and non-techni-
cal skill acquisition support and networking and research 
collaboration opportunities in addition to the traditional 
peri-congress technical skill courses offered by such socie-
ties. To this end the yESTES, along with the Research and 

Educational committees, propose a strategy to bridge these 
gaps (Fig. 3).

Surgical societies, especially those with a research com-
mittee, can create an environment in which international 
multicenter collaborative studies can be conducted [34]. 
Aspiring academic surgeons should be guided by expe-
rienced surgical research mentors in the refinement of a 
research question and the complex task of writing a scientific 
paper [14, 26]]. Individual shoulder-to-shoulder mentorship 
can be supplemented by the creation of a structured Euro-
pean research methods curriculum in emergency and trauma 
surgery, coupled to the possibility for aspiring surgeon-sci-
entists to apply for research scholarships to fully embrace 
impactful research [35]. Brief intensive traveling clinical fel-
lowship programs allow trainees and surgeons new to prac-
tice to visit host institutions for 1–3 months to acquire a par-
ticular skill and to broaden their peer and mentor networks 
[36–38]]. Funding concerns can be mitigated with strategic 
planning and securing grants and sponsorship support from 
surgical societies (such as ESTES), institutional grants, and 
possible sponsorships from industry partners. Such experi-
ences have unique features that may overcome the logisti-
cal shortcomings of the different working environments in 
Europe, in which surgeons may not always afford to leave 
their workplace for an entire year, allowing them to create 
unique relationships with hosting surgeons and expand their 
support networks.

Remote career mentorship programs may also provide 
novel opportunities for clinical and academic development, 

Fig. 3   Roadmap of the proposed initiatives on mentorship endorsed by ESTES within the three years from ECTES in Ljubljana 2023. Created 
by SPB Cioffi, MD (yESTES)
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offering flexibility and overcoming economic and cultural 
barriers [35, 39]]. Furthermore, extramural remote clinical 
mentorship programs are readily deployed, involving men-
tees in a productive networked relationship that supports 
career development, through asymmetric case-based dis-
cussion of complex surgical decision making [40]. While 
there is limited possibility to coach the mentee on surgical 
technical skills, opportunities to refine skill in perioperative 
management of complex cases abounds. This kind of extra-
mural relationship could expose new surgeons to alternative 
clinical approaches and destigmatize requesting technical 
and psychologic support during the transition to independent 
practice [41]. Drawing from successful American models, 
this strategy aims to match mentors and mentees based on 
specific strengths and weaknesses, leading to significant sat-
isfaction and performance improvements in identified areas 
[42, 43]].

One of the new yESTES initiatives is a ‘Meet the Men-
tors’ session at the annual society Congress, modeled on 
successful experiences in medical professional societies in 
the United States [44]. Aspiring surgeons have the chance to 
spend 1 h having short informal chats with senior experts in 
the field, exploring disparate areas of interest from work/life 
balance to surgical coaching, getting the unique chance to 
create a link with mentors as a springboard for longitudinal 
mentoring relationships. When the 19 mentee participants 
were asked to identify their priority areas for discussion with 
the mentors in preparation for this session, career develop-
ment (15, 78.9%) was deemed as important as advice on 
refinement of surgical skills (15, 78.9%). Navigating the 
transition to independent practice (9, 47.4%), acquisition of 
research skills (8, 42.1%), work-life balance (6, 31.6%) and 
advice on how to become a good mentor (4, 21.1%) were 
identified as further mentee priorities.

Study strengths and limitations

Our survey is the first European exploration of mentorship 
experiences among surgeons dedicated to trauma care (vis-
ceral or skeletal) and emergency general surgery. Through 
capturing the opinions of a broad cohort of ESTES mem-
bers, we hope it is representative of the current population 
of surgeons dedicated to the care of critically ill surgical and 
trauma patients in Europe. The percentage of women among 
the survey respondents (28%) mirrors their representation 
within the society (23%) and is broadly representative. There 
is the potential for a responder bias, and future work could 
embrace external validation of our instrument in other set-
tings. A limiting factor could be the online nature of the 
survey, as ‘email burnout’ has been reported as a negative 
contributor to survey response rates in a recent systematic 
review in Annals of Surgery. Thus, a non-response bias 
cannot be excluded in this study [45]. We received 123 

responses from 413 polled members over the two-month sur-
vey period, which corresponds to a response rate of approxi-
mately 30%. This is within the typical range for email-prom-
ulgated online surveys, where response rates can vary from 4 
to 68%, with a median of 25%. Factors influencing response 
rates include research design, participant motivation, and 
researcher motivation [45].

Conclusions

Our survey of the European trauma and emergency surgery 
training landscape reveals gaps and disparities within current 
mentorship practices that particularly affect early-career and 
female surgeons. Informal, technical skill-based mentorship 
encounters predominate, while more structured, inclusive 
programs that encompass technical expertise, decision-
making, academic pursuit and non-technical skills are lack-
ing. Surgical societies, particularly ESTES, are poised to 
play a transformative role in bridging these gaps, fostering 
a nurturing environment that promotes a balanced and com-
prehensive mentorship experience. Through initiatives such 
as formal remote research curricula, mentorship programs, 
and traveling fellowships, there is a unique opportunity to 
redefine and enrich the mentorship paradigm, ultimately 
enhancing surgical performance and patient outcomes across 
Europe. This study not only identifies critical areas for inter-
vention but also sets the stage for a more inclusive, sup-
portive, and well-rounded surgical community, underpinning 
the need for ongoing research into the impacts of diverse 
mentorship structures on both surgeons and patient care.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00068-​024-​02610-y.

Acknowledgements  The senior author, Gary Alan Bass, would like to 
express his immense and enduring gratitude to Dr. Lewis Kaplan, the 
consummate sponsor and mentor, who has led by example through his 
guidance and friendship over many years. The senior author, Dr Bass, 
would like to express his immense and enduring gratitude to Dr. Lewis 
Kaplan, the consummate sponsor and mentor, who has led by example 
over many years through his guidance and friendship. The first author, 
Stefano PB Cioffi, would like to express his gratitude to three surgeons 
in particular: Dr. Kurihara, Professor Cimbanassi, and Professor Bass. 
Without Dr. Kurihara’s career-long support and inspiration, my passion 
for acute care surgery and this mentorship initiative would not exist. 
The persistent daily support and empowerment provided by Professor 
Cimbanassi are crucial for a young surgeon working in the complex 
field of acute care surgery. Dr. Bass has offered me unconditional and 
respectful support and mentorship in drafting this paper, demonstrating 
how remote mentorship should be implemented and highlighting its 
positive impact. Finally, this paper is dedicated to my life-time men-
tor, my father, who is at the end of his journey as a researcher and 
consummate professor. Despite focusing on a different scientific field, 
following his career I understood that the productivity of a scientist is 
also measured on the number of younger collaborators that have been 
inspired during her/his academic journey.

https://doi.org/10.1007/s00068-024-02610-y


2547Identifying and addressing mentorship gaps in European trauma and emergency surgical training.…

Author’s contribution  S.P.B.C. conceived the survey and the study, 
performed data collection, analysis and wrote the manuscript. G.A.B 
supervised the project, the analysis and supported the first authors in 
drafting the manuscript. C.G, F.H., I.S, H.K supervised the project. All 
authors reviewed the manuscript during multiple rounds of revision.

Funding  Open access funding provided by Università degli Studi di 
Roma La Sapienza within the CRUI-CARE Agreement. No financial 
support or funding was received for the presented work.

Data availability  Data is provided within the manuscript or supple-
mentary information files.

Declarations 

Conflict of interest  Stefano P. B. Cioffi, Marit Herbolzheimer, Enrico 
Marrano, Gabriele Bellio, Wouter Kluijfhout, Frans-Jasper Wijdicks 
and Annika Hättich are founding members of Young ESTES. Jonathan 
Tilsed is Chair of the UEMS European Board of Surgery Examination 
in Emergency Surgery. Diego Mariani is the ESTES Chair of Educa-
tion, Christine Rey Valcarel is Chair of the ESTES Advisory Council. 
Shahin Mohseni is Chair of the Visceral Trauma Section of ESTES 
and is a Section Editor for the European Journal of Trauma and Emer-
gency Surgery (EJTES). Carlos Yanez is Chair of the Emergency Sur-
gery Section of ESTES. Jan P.A.M. Verbruggen is Chair of the Skeletal 
Trauma and Sports Medicine Section, and President-Elect of ESTES. 
Frank Hildebrand is Vice-Chair of the ESTES Research Committee 
and Immediate Past-President of ESTES. Christine Gaarder is Presi-
dent of ESTES. Hayato Kurihara is Vice-President of ESTES. Gary 
Alan Bass is the ESTES Chair of Research and is a Section Editor for 
EJTES. All other authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Hietbrink F, Mohseni S, Mariani D, Naess PA, Rey-Valcárcel 
C, Biloslavo A, et al. What trauma patients need: the European 
dilemma. Eur J Trauma Emerg Surg. 2022;50(3):627–34. https://​
doi.​org/​10.​1007/​s00068-​022-​02014-w.

	 2.	 Koven S. What is a mentor? N Engl J Med. 2024;390:683–5.
	 3.	 Khatchikian AD, Chahal BS, Kielar A. Mosaic mentoring: find-

ing the right mentor for the issue at hand. Abdom Radiol (NY). 
2021;46:5480–4.

	 4.	 Patkin M. Surgical heuristics. ANZ J Surg. 2008;78:1065–9.
	 5.	 Knowlton LM, Butler WJ, Dumas RP, Bankhead BK, Meizoso 

JP, Bruns B, et al. Power of mentorship for civilian and military 
acute care surgeons: identifying and leveraging opportunities for 
longitudinal professional development. Trauma Surg Acute Care 
Open. 2023;8:e001049.

	 6.	 Steelman K, Fleifel D, Waheed M, Vaidya R. Mentorship in a sur-
gical residency: a comprehensive review of the literature. Cureus. 
2023;15:e43422.

	 7.	 Herbolzheimer M, Marrano E, Bellio G, Kluijfhout W, Cioffi S, 
Wijdicks F-J, et al. The establishment of Young-ESTES: from 
colleagues to friends. Z Orthop Unfall. 2023;161:486–7.

	 8.	 Eysenbach G. Improving the quality of Web surveys: the Checklist 
for Reporting Results of Internet E-Surveys (CHERRIES). J Med 
Internet Res. 2004;6: e34.

	 9.	 Brasel K, Haider A, Haukoos J. Practical guide to survey research. 
JAMA Surg. 2020;155:351–2.

	10.	 Young N, Ahl Hulme R, Forssten MP, Kaplan LJ, Walsh TN, Cao 
Y, et al. Graded operative autonomy in emergency appendectomy 
mirrors case-complexity: surgical training insights from the Sna-
pAppy prospective observational study. Eur J Trauma Emerg Surg. 
2023;49:33–44.

	11.	 Bransen J, Poeze M, Mak-van der Vossen MC, Könings KD, van 
Mook WNKA. Role model moments and troll model moments in 
surgical residency: how do they influence professional identity 
formation? Perspect Med Educ. 2024;13(1):313–23.

	12.	 Valanci-Aroesty S, Gtz-de-V JM, Feldman LS, Fiore JF Jr, Lee L, 
Fried GM, et al. Reciprocal peer coaching for practice improve-
ment in surgery: a pilot study. Surg Endosc. 2022;36:7187–203.

	13.	 ASGBI–Early career consultant network [Internet]. [cited 2024 
Apr 2]. Available from: https://​www.​asgbi-​eccn.​org.​uk/

	14.	 Surgical Pizza [Internet]. Surgical pizza. [cited 2024 Apr 2]. 
Available from: https://​surgi​calpi​zza.​org/

	15.	 Behind the knife: the premier surgery podcast [Internet]. [cited 
2024 Apr 2]. Available from: https://​behin​dthek​nife.​org/

	16.	 Delisle M, Rivard J, Hebbard P, McCarthy B, Wirtzfeld D. 
National survey of mentorship in Canadian general surgery resi-
dency programs: Where are we and what do we need? Can Med 
Educ J. 2017;8:e42-53.

	17.	 Sinclair P, Fitzgerald JEF, Hornby ST, Shalhoub J. Mentorship in 
surgical training: current status and a needs assessment for future 
mentoring programs in surgery. World J Surg. 2015;39:303–13 
((discussion 314)).

	18.	 Kaderli RM, Klasen JM, Businger AP. Mentoring in general sur-
gery in Switzerland. Med Educ Online. 2015;20:27528.

	19.	 Naidu P, Buccimazza I. Surgery in South Africa-the attitudes 
toward mentorship in facilitating general surgical training. S Afr 
J Surg. 2021;59:82–5.

	20.	 Stolarski A, He K, Sell N, Chugh P, O’Neal P, Smink DS, 
et al. Mentoring experience of new surgeons during their tran-
sition to independent practice: a nationwide survey. Surgery. 
2021;169:1354–60.

	21.	 Foster SM, Knight J, Velopulos CG, Bonne S, Joseph D, Santry H, 
et al. Gender distribution and leadership trends in trauma surgery 
societies. Trauma Surg Acute Care Open. 2020;5:e000433.

	22.	 Sangji NF, Fuentes E, Donelan K, Cropano C, King D. Gender 
disparity in trauma surgery: compensation, practice patterns, per-
sonal life, and wellness. J Surg Res. 2020;250:179–87.

	23.	 Lim WH, Wong C, Jain SR, Ng CH, Tai CH, Devi MK, et al. The 
unspoken reality of gender bias in surgery: a qualitative systematic 
review. PLoS ONE. 2021;16:e0246420.

	24.	 Ferrari L, Mari V, De Santi G, Parini S, Capelli G, Tacconi G, 
et al. Early barriers to career progression of women in surgery and 
solutions to improve them: a systematic scoping review. Ann Surg. 
2022;276:246–55.

	25.	 Ferrari L, Mari V, Capelli G, Spolverato G. Mentorship and early 
career mentorship. Art Int Surg. 2022;2:177–85.

	26.	 Bass GA, Kaplan LJ, Gaarder C, Coimbra R, Klingensmith NJ, 
Kurihara H, et al. European society for trauma and emergency 
surgery member-identified research priorities in emergency sur-
gery: a roadmap for future clinical research opportunities. Eur J 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00068-022-02014-w
https://doi.org/10.1007/s00068-022-02014-w
https://www.asgbi-eccn.org.uk/
https://surgicalpizza.org/
https://behindtheknife.org/


2548	 S. P. B. Cioffi et al.

Trauma Emerg Surg. 2024;50(3):367–82. https://​doi.​org/​10.​1007/​
s00068-​023-​02441-3.

	27.	 Pierobon ES, Capelli G, Frigerio I, Spolverato G. Mentor WIS: 
an Italian mentorship programme for female surgeons. Br J Surg. 
2023;110:983–4.

	28.	 Moeslein G. Commentary on the manuscript “Women surgeons 
in Italy”: drawbacks and opportunities. Results from a nationwide 
interdisciplinary survey by women in surgery Italia. Updates Surg. 
2022;74(3):817–9.

	29.	 Lucidi D, Parini S, Reale M, Azzolina D, Verdi D, Spolverato G. 
Women in Surgery Italia: what are the opportunities in the opera-
tory room? Results from a nationwide interdisciplinary survey. 
Updates Surg. 2022;74:803–16.

	30.	 Mentorship—an AMWA core value-American medical women’s 
association [Internet]. American Medical Women’s Association. 
2013 [cited 2024 Apr 23]. Available from: https://​www.​amwa-​
doc.​org/​about-​amwa/​member-​benef​its-​amwa/​mento​ring/

	31.	 van Maarseveen OEC, Ham WHW, Huijsmans RLN, Dolmans 
RGF, Leenen LPH. Reliability of the assessment of non-techni-
cal skills by using video-recorded trauma resuscitations. Eur J 
Trauma Emerg Surg. 2022;48:441–7.

	32.	 Cobianchi L, Dal Mas F, Massaro M, Fugazzola P, Coccolini F, 
Kluger Y, et al. Team dynamics in emergency surgery teams: 
results from a first international survey. World J Emerg Surg. 
2021;16:47.

	33.	 Cobianchi L, Dal Mas F, Verde JM, Garcia-Vazquez A, Martel-
lucci J, Swanstrom L, et al. Why non-technical skills matter in 
surgery. New paradigms for surgical leaders. Discov Health Syst. 
2022;1:2.

	34.	 Bass GA, Kaplan LJ, Ryan ÉJ, Cao Y, Lane-Fall M, Duffy CC, 
et al. The snapshot audit methodology: design, implementation 
and analysis of prospective observational cohort studies in sur-
gery. Eur J Trauma Emerg Surg. 2023;49:5–15.

	35.	 Callcut RA, Dixon R, Smith JW, Zarzaur B, EAST Research-
Scholarship Committee. Growing the next generation of trauma 
surgeon-scientists: Reflections on 20 years of research investment. 
J Trauma Acute Care Surg. 2022;93:340–6.

	36.	 Sitecore\Harry Morton Travelling fellowship [Internet]. Royal 
College of surgeons. [cited 2024 Feb 7]. Available from: https://​

www.​rcseng.​ac.​uk/​stand​ards-​and-​resea​rch/​resea​rch/​fello​wships-​
awards-​grants/​awards-​and-​grants/​travel-​awards/​harry-​morton-​
trave​lling-​fello​wship/

	37.	 Travelling fellowships [Internet]. The Royal College of surgeons 
of Edinburgh. [cited 2024 Feb 7]. Available from: https://​www.​
rcsed.​ac.​uk/​profe​ssion​al-​suppo​rt-​devel​opment-​resou​rces/​grants-​
jobs-​and-​place​ments/​resea​rch-​travel-​and-​award-​oppor​tunit​ies/​
trave​lling-​fello​wships

	38.	 Gastrointestinal emergencies and robotic surgery fellowship–
AESBH [Internet]. [cited 2024 Feb 7]. Available from: https://​
www.​aesbh.​org/​blog/​2018/​11/​20/​gastr​ointe​stinal-​emerg​encies-​
and-​robot​ic-​surge​ry-​fello​wship/

	39.	 Raborn LN, Janis JE. Overcoming the impact of COVID-19 on 
surgical mentorship: a scoping review of long-distance mentorship 
in surgery. J Surg Educ. 2021;78:1948–64.

	40.	 The Eastern Association for the Surgery of Trauma. EAST Men-
toring Program [Internet]. [cited 2024 Feb 7]. Available from: 
https://​www.​east.​org/​career-​devel​opment/​east-​mento​ring/​east-​
mento​ring-​progr​am

	41.	 Dickinson KJ, Sachdeva AK, Bass BL. It’s ok to ask for help: 
destigmatizing mentoring for junior surgeons. Ann Surg. 
2021;273:e52–4.

	42.	 Ullrich LA, Jordan RM, Bannon J, Stella J, Oxenberg J. The men-
tor match: a new approach to implementing formal mentorship in 
general surgery residency. Am J Surg. 2020;220:589–92.

	43.	 Deivasigamani S, Jimenez D, Grenda T, Tholey RM. Implementa-
tion of a structured surgery mentorship program and success in 
the surgical residency match. J Surg Res. 2022;279:97–103.

	44.	 Britt RC, Hildreth AN, Acker SN, Mouawad NJ, Mammen J, 
Moalem J. Speed Mentoring: an innovative method to meet the 
needs of the young surgeon. J Surg Educ. 2017;74:1007–11.

	45.	 Meyer VM, Benjamens S, Moumni ME, Lange JFM, Pol RA. 
Global overview of response rates in patient and health care 
professional surveys in surgery: a systematic review. Ann Surg. 
2022;275:e75-81.

Authors and Affiliations

Stefano Piero Bernardo Cioffi1,2,3   · Laura Benuzzi2,3   · Marit Herbolzheimer3,4   · Enrico Marrano3,5   · 
Gabriele Bellio3,6   · Wouter Pieter Kluijfhout3,7   · Frans‑Jasper Wijdicks3,8   · Annika Hättich3,9   · 
Peep Talving10   · Eileen Bulger11   · Jonathan Tilsed12,13 · Diego Mariani14   · Cristina Rey Valcarcel15 · 
Shahin Mohseni16   · Susan Brundage17 · Carlos Yanez18   · Jan P. A. M. Verbruggen19   · Frank Hildebrand20   · 
Inger B. Schipper21   · Christine Gaarder22 · Stefania Cimbanassi2,23   · Hayato Kurihara6,24 · Gary Alan Bass25,26 

 *	 Stefano Piero Bernardo Cioffi 
	 Stefanopiero.cioffi@uniroma1.it

	 Laura Benuzzi 
	 laura.benuzzi@unimi.it

	 Marit Herbolzheimer 
	 marit.h@arcor.de

	 Enrico Marrano 
	 enrico.marrano@gmail.com

	 Gabriele Bellio 
	 gabrielebellio87@gmail.com

	 Wouter Pieter Kluijfhout 
	 wpkluijfhout@gmail.com

	 Frans‑Jasper Wijdicks 
	 fwijdicks@diakhuis.nl

	 Annika Hättich 
	 annika.haettich@gmx.de

	 Peep Talving 
	 peep.talving@ut.ee

	 Eileen Bulger 
	 ebulger@uw.edu

	 Jonathan Tilsed 
	 tilsed@doctors.org.uk

	 Diego Mariani 
	 diego.marianimd@gmail.com

https://doi.org/10.1007/s00068-023-02441-3
https://doi.org/10.1007/s00068-023-02441-3
https://www.amwa-doc.org/about-amwa/member-benefits-amwa/mentoring/
https://www.amwa-doc.org/about-amwa/member-benefits-amwa/mentoring/
https://www.rcseng.ac.uk/standards-and-research/research/fellowships-awards-grants/awards-and-grants/travel-awards/harry-morton-travelling-fellowship/
https://www.rcseng.ac.uk/standards-and-research/research/fellowships-awards-grants/awards-and-grants/travel-awards/harry-morton-travelling-fellowship/
https://www.rcseng.ac.uk/standards-and-research/research/fellowships-awards-grants/awards-and-grants/travel-awards/harry-morton-travelling-fellowship/
https://www.rcseng.ac.uk/standards-and-research/research/fellowships-awards-grants/awards-and-grants/travel-awards/harry-morton-travelling-fellowship/
https://www.rcsed.ac.uk/professional-support-development-resources/grants-jobs-and-placements/research-travel-and-award-opportunities/travelling-fellowships
https://www.rcsed.ac.uk/professional-support-development-resources/grants-jobs-and-placements/research-travel-and-award-opportunities/travelling-fellowships
https://www.rcsed.ac.uk/professional-support-development-resources/grants-jobs-and-placements/research-travel-and-award-opportunities/travelling-fellowships
https://www.rcsed.ac.uk/professional-support-development-resources/grants-jobs-and-placements/research-travel-and-award-opportunities/travelling-fellowships
https://www.aesbh.org/blog/2018/11/20/gastrointestinal-emergencies-and-robotic-surgery-fellowship/
https://www.aesbh.org/blog/2018/11/20/gastrointestinal-emergencies-and-robotic-surgery-fellowship/
https://www.aesbh.org/blog/2018/11/20/gastrointestinal-emergencies-and-robotic-surgery-fellowship/
https://www.east.org/career-development/east-mentoring/east-mentoring-program
https://www.east.org/career-development/east-mentoring/east-mentoring-program
http://orcid.org/0000-0002-5453-8901
http://orcid.org/0000-0003-1542-2807
http://orcid.org/0000-0002-8640-4772
http://orcid.org/0000-0002-9485-1783
http://orcid.org/0000-0002-0864-4420
http://orcid.org/0000-0001-9269-1539
http://orcid.org/0009-0007-3844-0879
http://orcid.org/0000-0003-0493-9544
http://orcid.org/0000-0002-9741-2073
http://orcid.org/0000-0002-7938-155X
http://orcid.org/0000-0002-7998-7105
http://orcid.org/0000-0001-7097-487X
http://orcid.org/0000-0003-4998-5915
http://orcid.org/0000-0003-0260-5698
http://orcid.org/0000-0001-7729-9838
http://orcid.org/0000-0001-9952-3079
http://orcid.org/0000-0002-7874-2640
http://orcid.org/0000-0002-1918-9443


2549Identifying and addressing mentorship gaps in European trauma and emergency surgical training.…

	 Cristina Rey Valcarcel 
	 c.reyvalcarcel@gmail.com

	 Shahin Mohseni 
	 shahin.mohseni@yahoo.com

	 Susan Brundage 
	 sbrundagemd@gmail.com

	 Carlos Yanez 
	 carlosyb1@gmail.com

	 Jan P. A. M. Verbruggen 
	 j.verbruggen@mumc.nl

	 Frank Hildebrand 
	 fhildebrand@ukaachen.de

	 Inger B. Schipper 
	 i.b.schipper@lumc.nl

	 Christine Gaarder 
	 tinagaar@online.no

	 Stefania Cimbanassi 
	 stefania.cimbanassi@unimi.it

	 Hayato Kurihara 
	 hayato.kurihara@gmail.com

	 Gary Alan Bass 
	 gary.bass@pennmedicine.upenn.edu

1	 Department of Surgery, University of Rome Sapienza, 
Rome, Italy

2	 General Surgery Trauma Team, Niguarda Hospital, Milan, 
Italy

3	 Young-ESTES, European Society for Trauma and Emergency 
Surgery, St. Polten, Austria

4	 Department for Trauma Surgery, BG Trauma Center Murnau, 
Murnau, Germany

5	 Department of General Surgery, Germans Trias I Pujol 
University Hospital, Barcelona, Badalona, Spain

6	 Emergency Surgery Unit, IRCCS Fondazione Ca’ Granda 
Ospedale Maggiore Policlinico, Milan, Italy

7	 Department of Traumasurgery, OLVG Amsterdam, 
Amsterdam, The Netherlands

8	 Department of Trauma Surgery, Diakonessenhuis Hospital 
Utrecht, Utrecht, The Netherlands

9	 Department for Trauma and Orthopaedic Surgery, University 
Hospital Hamburg Eppendorf, Hamburg, Germany

10	 Institute of Clinical Medicine, University of Tartu, University 
Hospital, Puusepa 8, Tartu, Estonia

11	 Harborview Medical Center, University of Washington, 
Seattle, WA, USA

12	 Hull Royal Infirmary, Anlaby Road, Hu3 2Jz, Hull, England, 
UK

13	 UEMS Division of Emergency Surgery, Liverpool, UK
14	 Asst Ovest Milanese, Chirurgia Generale E Urgenza, 

Legnano, Italy
15	 Hospital General Universitario Gregorio Marañón, 

Madrid (HGGM), Spain
16	 Department of Surgery, Sheikh Shakhbout Medical City 

(SSMC), Abu Dhabi, United Arab Emirates
17	 Department of Surgery, R Adams Cowley Shock Trauma 

Center, Baltimore, USA
18	 General and Acute Care Surgery Department, San Jorge 

University Hospital, Huesca, Spain
19	 Department of Trauma Surgery, Maastricht University 

Medical Center, Maastricht, The Netherlands
20	 Department of Orthopaedics Trauma and Reconstructive 

Surgery, University Hospital RWTH, Aachen, Germany
21	 Trauma Surgery Department, University of Leiden, Leiden 

University Medical Center, Leiden, The Netherlands
22	 Department of Traumatology, Oslo University Hospital 

Ullevål (OUH U), Olso, Norway
23	 Department of Surgical Pathophysiology 

and Transplantation, State University of Milan, Milan, Italy
24	 State University of Milan, Milan, Italy
25	 Division of Traumatology, Surgical Critical Care 

and Emergency Surgery, Perelman School of Medicine 
of the University of Pennsylvania, Philadelphia, USA

26	 Center for Peri‑Operative Research and Transformation 
(C‑PORT), University of Pennsylvania, Philadelphia, USA


	Identifying and addressing mentorship gaps in European trauma and emergency surgical training. Results from the Young European Society of Trauma and Emergency Surgery (yESTES) mentorship survey
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Outcomes
	Survey design
	Data management
	Statistical analysis
	Hypothesis testing

	Authorship strategy

	Results
	Demographics
	Mentorship experience
	Perceptions on the mentor–mentee relationship
	The role of surgical societies, research gaps and future interventions
	Gender-based comparison
	Regional comparison
	Career stage-based comparison
	Specialty-based comparison

	Discussion
	Identified opportunities for ESTES
	Study strengths and limitations

	Conclusions
	Acknowledgements 
	References




