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Editorial on the Research Topic

Education in obstetrics and gynecology

Medical education in obstetrics and gynecology (OB-GYN) has undergone significant

transformations to reach its current state, with the field adapting to advancements

in technology, evolving patient needs, and a growing emphasis on multidisciplinary

approaches to healthcare. This dynamic field, crucial to women’s health, now requires a

more comprehensive and integrative educational framework to prepare future clinicians

for the complex challenges they will face in their practice. High-quality education and

training of medical professionals are fundamental pillars in ensuring the health and

wellbeing of global populations. In particular, OB-GYN requires continuous advancements

in educational strategies to address the unique challenges presented by a globalized and

interconnected world. This Research Topic seeks to explore the multifaceted aspects of

medical education within OB-GYN, spanning from undergraduate studies to postgraduate

education, continuing medical education (CME), and beyond.

The journey to becoming an OB-GYN specialist begins with a robust undergraduate

medical education. Here, it is imperative to develop a curriculum that not only covers the

essential medical knowledge but also fosters critical thinking, empathy, and self-reflective

skills (1). Modernmedical schools are increasingly adopting integrated curricula that blend

basic sciences with clinical practice early on (2). This approach helps students contextualize

their learning and understand the relevance of theoretical knowledge in real-world

scenarios. Innovative teaching methods, such as problem-based learning (PBL) and team-

based learning (TBL), have shown significant promise in enhancing student engagement

and retention of knowledge (3). These methodologies encourage collaborative learning,

critical analysis, and the application of knowledge to practical problems, preparing students

for the dynamic and often unpredictable nature of clinical practice in OB-GYN (4).

In the context of obstetrics and gynecology education, competency-based ultrasound

education has emerged as a pivotal component of training programs (Weimer et al.).

This approach ensures that learners develop the essential skills and knowledge

required for effective ultrasound use, regardless of the time it takes to achieve

these competencies. Rather than progressing through a fixed curriculum, students

advance based on their demonstrated proficiency in various aspects of ultrasound,

from image acquisition and interpretation to the integration of findings into

clinical decision-making (5). Simulation-based training plays a significant role,

providing learners with opportunities to practice and refine their skills in a

controlled environment until they reach a level of mastery. This method not only

enhances technical abilities but also promotes critical thinking and clinical judgment,

ensuring that graduates are fully prepared to utilize ultrasound as a diagnostic and
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therapeutic tool in their practice. By focusing on competency rather

than time spent in training, this educational model better equips

future obstetricians and gynecologists to meet the demands of

modern healthcare.

Postgraduate education, particularly residency training, is

where the foundational knowledge acquired during undergraduate

studies is honed into specialized clinical skills (Plöger et al.).

Residency programs for OB-GYN must be rigorous, inclusive,

and comprehensive, ensuring that trainees are well-equipped to

handle the complexities of the field. Standardized accreditation

and validation processes are crucial to maintaining the quality

and consistency of these programs globally. Simulation-based

training has become a cornerstone in residency programs,

providing a safe and controlled environment for residents

to practice and refine their skills. High-fidelity simulations,

including the use of virtual reality (VR) and augmented reality

(AR), offer immersive experiences that mimic real-life clinical

scenarios. These technologies not only enhance technical skills but

also improve decision-making, teamwork, and communication—

essential components of effective clinical practice.

The rapid pace of medical advancements necessitates a

commitment to lifelong learning for OB-GYN professionals.

Continuing medical education (CME) ensures that practitioners

remain up to date with the latest developments, techniques,

and best practices in the field. CME programs must be flexible,

accessible, and relevant, catering to the diverse needs of healthcare

professionals across different stages of their careers. Digital

platforms have revolutionized CME, offering online courses,

webinars, and virtual conferences that enable professionals to

learn at their own pace and convenience (6). Additionally, mobile

applications and e-learning modules provide on-the-go access to

educational resources, allowing clinicians to seamlessly integrate

learning into their daily routines.

The digitalization of medical education has opened up new

avenues for teaching and training. VR and AR are transforming

the way medical students and professionals learn, providing

immersive and interactive experiences that enhance understanding

and retention (7). These technologies can simulate complex OB-

GYN procedures, offering hands-on practice without the risks

associated with real-life interventions. Simulation centers equipped

with high-fidelity mannequins and task trainers allow for the

practice of intricate surgical techniques, obstetric emergencies,

and patient management scenarios. These controlled environments

enable learners to make mistakes and learn from them, building

confidence and competence.

Healthcare is inherently multidisciplinary, and the

education of OB-GYN professionals must reflect this reality.

Inter-professional training, where medical students, nursing

students, and other healthcare trainees learn together, promotes a

collaborative approach to patient care. This model fosters mutual

respect, understanding, and communication among different

healthcare professionals, ultimately improving patient outcomes.

Transdisciplinary approaches, which incorporate non-medical

education such as ethics, communication, and leadership training,

further enrich the learning experience. These elements are

crucial in developing well-rounded healthcare professionals who

are not only skilled clinicians but also empathetic leaders and

effective communicators.

Qualitative and quantitative research in medical education is

essential for continuous improvement and innovation. Studies that

evaluate the effectiveness of different teaching methods, curricular

designs, and training tools provide valuable insights that inform

educational practices. Research also helps identify gaps and areas

for improvement, ensuring that medical education evolves to meet

the changing needs of society.

The education of healthcare professionals in Obstetrics and

Gynecology is a dynamic and evolving field that requires

a multifaceted approach. From undergraduate education to

postgraduate training and continuingmedical education, each stage

plays a critical role in developing competent, compassionate, and

resilient practitioners. The integration of innovative teaching tools,

inter-professional education, and rigorous research is essential to

meet the challenges of a globalized world and ensure the wellbeing

of global populations. As we look to the future, it is imperative that

medical education remains inclusive, collaborative, and forward-

thinking. By embracing these principles, we can train the next

generation of OB-GYN professionals who are not only skilled

clinicians but also advocates for health and wellbeing in their

communities and beyond. This Research Topic aims to shed light

on these important Research Topics, providing a platform for

sharing knowledge, experiences, and best practices in the education

of OB-GYN professionals.

The 17 contributions for this Research Topic concerning

education in obstetrics and gynecology can be classified into

different sections. For that purpose, the article by Frenk et al. in

the Lancet, is still valuable (8). He categorized learning into three

areas: specific skills needed to become a medical expert, general

competencies required for professionalism, and transformative,

future-focused learning to develop as a change agent. Eleven

articles concern program evaluation, of which two describe

checklists to assess either a skill or a generic competency, i.e.,

teamwork, and two articles describe program evaluation focused

on generic competencies. The third class of articles are those

concerning the future of education. They concern the changing

demographics of our workforce and the need for culture changes,

as artificial intelligence and digital tools are introduced in both

our learning and care provision systems. Learning for the future

in a fast-changing world also demands elements of transformative

learning to foster change-agents in the health sector. The item

of transformative learning is still in its infancy and needs far

more academic attention. Hopefully, in a next Research Topic of

this journal, the connection between health system transformation

and education may attract more articles from this emerging field.

Finally, an article from Ethiopia reminds us that sociological,

economic, and cultural features of society are extremely relevant

for addressing health issues. Learning about public health, with a

broad view on society and its influence on health care, is essential

for the quality and efficiency of future health services.

The landscape of medical education in obstetrics and

gynecology is characterized by technological innovation, a shift

toward competency-based learning, interdisciplinary collaboration,

and a strong commitment to global health and equity. These
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advancements ensure that future OB-GYN practitioners are well-

prepared to meet the complex demands of their field, providing

high-quality care to women across diverse settings. As the

field continues to evolve, so too will the educational strategies,

maintaining a focus on excellence and adaptability in the face of

new challenges.

We hope that both obstetrician-gynecologists and teachers will

enjoy this Research Topic and get engaged in optimal training for

the benefit of global health.
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Aim: To explore obstetric nurses and midwifery professionals’ experiences

with the Perinatal Bereavement Care Training Programme (PBCTP) after

implementation.

Design: A qualitative descriptive design was used.

Method: This qualitative study was conducted at a tertiary level maternity hospital

in China. The PBCTP was implemented at Women’s Hospital School of Medicine,

Zhejiang University from March to May 2022. A total of 127 nurses and 44

midwives were invited to participate in the training. Obstetric nurses and midwives

studied a 5-module training programme comprised of eight online theoretical

courses and submitted a reflective journal after each session. Semi-structured

interviews were conducted with 12 obstetric nurses and four midwives from

May to July 2022 as a post-intervention evaluation. Thematic analysis was used

in data analysis.

Findings: A total of 16 participants in this study ranged in age from 23 to 40 years

[mean age (SD), 30 (4) years]. Six main themes within participants’ experiences

of PBCTP intervention were identified: participants’ aims of undertaking the

training; personal growth and practice changes after training; the most valuable

training content; suggestions for training improvement; directions for practice

improvement; influencing factors of practice optimization.

Conclusion: Nursing and midwifery professionals described the PBCTP as

satisfying their learning and skills enhancement needs and supporting positive

changes in their care providing for bereaved families. The optimized training

programme should be widely applied in the future. More efforts from the

hospitals, managers, obstetric nurses, and midwives are needed to jointly

contribute to forming a uniform care pathway and promoting a supportive

perinatal bereavement care practice.
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1. Introduction

Perinatal loss occurs worldwide in 25% of known pregnancies
and includes miscarriage, stillbirth, therapeutic abortion, and
neonatal death (1–3). Women who experience perinatal loss often
receive unsatisfactory care, feeling that the care they received did
not meet their expectations (4). An online survey done in 44
high-and middle-income countries reported that 25.4% of 3,769
bereaved parents reported disrespectful care and 23.5% reported
disrespectful care of their baby (5).

Nurses and midwives play an important role in providing
education, assistance, and treatment options to the women
who experience perinatal loss (6). When the bereaved families
experience congruence between the care they expect and the
care they actually receive, the intensity of their grief is lower
(7). However, nursing and midwifery professionals reported
that they lacked sufficient confidence and capability to provide
perinatal bereavement care (8–10), which may have a significant
influence on the bereaved families’ mental health (11–13). Nursing
and midwifery professionals themselves bear a heavy emotional
burden during the provision of perinatal bereavement care (14–
16). It may further hinder the quality of care they offer (17,
18). Thus, the gap between women’s needs for high-quality
care and nursing and midwifery professionals’ lack of perinatal
bereavement care capability has become increasingly prominent
(17, 19, 20).

A series of educational programmes in the UK, USA, and
Ireland identified in a scoping review sought to prepare nurses
and midwives to care for the bereaved parents (21). However, the
programmes reviewed lacked a theoretical base and comprehensive
training contents. Relevant guidelines have addressed the necessity
of conducting continuous training for healthcare professionals in
the field of perinatal bereavement care (22–24). Systematic and
comprehensive perinatal bereavement care has not been developed
in China. Therefore, there was urgency to establish and conduct
the Perinatal Bereavement Care Training Programme (PBCTP) to
prepare competent nursing and midwifery professionals to provide
this specialized care in China. This qualitative study aimed to
understand nursing and midwifery professionals’ experiences with
the PBCTP after its implementation at a tertiary level maternity
hospital in China.

2. Materials and methods

2.1. Study design

A qualitative descriptive study design was used to record
and analyze obstetric nurses’ and midwives’ experiences
with the PBCTP. This approach is appropriate for research
questions that aim to give a straightforward report of
participant experience (25, 26). This study was approved by
the Women’s Hospital School of Medicine, Zhejiang University
(IRB no. 20210091) Institutional Review Board. Results are
reported according to the Consolidated Criteria for Reporting
Qualitative Research (COREQ) reporting guideline for qualitative
studies (27).

2.2. The PBCTP intervention

The PBCTP intervention was specifically designed for
nursing and midwifery professionals who provide perinatal
bereavement care to parents who experience a perinatal
loss. It aimed to meet nursing and midwifery professionals’
knowledge and skills gaps and emotional support needs. There
are five modules in this programme including programme
introduction, general knowledge of perinatal bereavement
care, practical skills of perinatal bereavement care, emotional
support for nurses and midwives, and practices reflection and
learning. Content was delivered via eight online theoretical
courses, which were given every 2 days. Asynchronous
online lectures, videos, workshops, mindfulness training, and
other Supplementary material, were used in the teaching.
Follow-up and questions were addressed through the WeChat
communications app. More details of the PBCTP Intervention are
described in this reference Qian et al. (28) and Supplementary
Table 1. Participants received a WeChat prompt after each
online course to submit a journal reflection. The aim of the
reflective journal was to ensure participants’ completion of the
course. Mandarin was the language used in the PBCTP and
reflective journal.

2.3. Setting and participants

This study was conducted in a delivery room and seven
obstetric wards in a tertiary maternity hospital. There are
approximately 140 hospital obstetric nurses and 65 midwives
working in the study hospital. Nurses and midwives were
enrolled in the PBCTP intervention between March and
May 2022. The inclusion criteria were nurses or midwives
(1) who have provided perinatal bereavement care and (2)
who have over 1 year of nursing or midwifery experience.
Nurses and midwives who could not complete the training
or had received prior perinatal bereavement training
were excluded.

2.4. Sampling and data collection

Figure 1 shows an overview of participants’ inclusion.
Purposive sampling was used to include both nurses and
midwives who submitted eight reflective journal entries, and
gave detailed, reflective comments in their journals instead of
using a few simple words. After the PBCTP intervention, nurses
and midwives received a phone call from the researchers (SS)
inviting them to participate in the interview. Interviews were
conducted via telephone using a semistructured interview guide
(see Supplementary Table 2) and lasted 30 to 50 min. The
interviews were conducted in Mandarin. At the beginning of
the interview, the first author (JQ), provided a clear explanation
of the objectives of the interview and informed participants
about the sound recording. Written and verbal consents were
obtained. Member checking was used to ensure the credibility of
results (29).
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2.5. Data analysis

Audio recordings were transcribed verbatim by the first
author with personal identifiers removed. A priori codes were
not used. Themes were identified through a six-stage thematic
analysis (data familiarization, initial codes generation, searching
for themes, carefully reviewing themes, defining and naming
themes, and generating the report) (30). The data analysis was
performed from August to October 2022. To fully understand
the interviewees’ experiences, the transcripts were read multiple
times. Authors (JQ and MW) independently performed line-by-
line coding to identify initial concepts adopting inductive and
deductive theme approaches. In order to produce the initial codes,
each code was highlighted with a different color to identify the most
significant and meaningful elements. Then, codes were organized
into meaningful categories. Higher-level clusters of categories
were generated based on the associations between the codes and
categories. Authors (JQ and MW) examined if the themes worked
in relation to the coded extracts. After that, clear definitions for
each theme were generated. Any disagreement was discussed by all
the authors until consensus was reached. Data were managed using
NVivo software, version 12 (QSR International).

3. Results

3.1. Demographic characteristics

We interviewed 12 (75%) hospital obstetric nurses and 4
(25%) midwives. One participant was male. The average age of
participants was 30 years. All the participants held a baccalaureate
degree. Five of the participants (31%) had ≤5 years clinical
experience, 7 (44%) had 6–9 years clinical experience, and 4 (25%)
had more than 10 years clinical experience.

Six dominant themes and subthemes were identified within our
interviewees’ experiences with the PBCTP intervention, which are
shown in Supplementary Table 3 with illustrative quotes.

3.2. Theme 1: Participants’ aims of
undertaking the training

3.2.1. Needs for knowledge and skill
enhancement

Nursing and midwifery staff [6 participants (38%)] stated
that in their clinical practice more and more women experience
perinatal loss and their needs for knowledge and skill enhancement
were proposed. Participants described that they were overwhelmed
when encountering such situations. One participant claimed that
she lacked communication skills with the bereaved women and
their families. Nurses and midwives claimed that the lack of
perinatal bereavement care ability made it difficult to obtain trust
and cooperation of the women, which hinders their work efficiency.

“For such patients, we do not have a good way to cope with
their emotional changes, which leads to some problems in mutual
communication. It is difficult to get their cooperation, which will

cause great problems for our work, so I think this course could
help us to get a better sense of trust from the women” Nurse 8.

3.2.2. Providing high-quality care
Due to sympathy for the bereaved women, nursing, and

midwifery professionals [7 participants (44%)] instinctively wanted
to give assistance to the women as much as possible. They wanted
to alleviate women’s negative emotions by providing high-quality
care. They wanted to ameliorate women’s negative feelings by
providing high quality, emotionally sensitive care. However, the
pervasive grief surrounding loss often caused care providers’ usual
communications to trigger more unpleasant feelings for women,
resulting in dissatisfaction with the nursing and midwifery staff.
Nurses and midwives realized that they needed to receive training
to offer targeted care for the women and improve their satisfaction.
They considered the PBCTP helpful to provide better humanistic
care for the women.

“I found that a large part of the low satisfaction is from
women who experienced perinatal loss. This kind of patient is
particularly sensitive. If they do not receive proper care, they may
have low opinion of the care” Nurse 8.

3.3. Personal growth and practice
changes after training

3.3.1. Caring from various perspectives
After training, nursing and midwifery staff [11 participants

(69%)] improved their awareness of providing perinatal
bereavement care and learned to care women from various
perspectives. They began to pay attention to the various needs
of the bereaved women, including emotional, spiritual, and
other needs. Nurses and midwives more actively asked about
women’s needs, paid attention to the expression of language and
showed sympathy to the women. They started to provide care
based on the actual needs of women instead of their personal
views. Nursing and midwifery staff seldom thought of providing
care from the perspective of the grieving families’ needs before
the PBCTP. Following the PBCTP, they more easily integrated
the families’ psychological needs into their care. They thought
that they should provide support for the entire family because
of the important roles of family members in the women’s
psychological recovery.

“We can provide some help to family members, such as some
emotional comfort. Because the support from family members is
more important than medical staff. Some family members have a
bad mood. It may bring women pressure” Nurse 7.

3.3.2. Attaching importance to pain management
Some nursing and midwifery staff thought women who

experience perinatal loss would have an easier birth than women
who experience a full-term pregnancy with a full-grown baby.
They underestimated the need for pain management among
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FIGURE 1

Flow diagram of participants’ inclusion.

this population. After learning the course material, nursing and
midwifery staff [6 participants (38%)] realized the importance of
pain management and they suggested taking actions such as verbal
comfort, physical pain management interventions, and analgesics.

“In the past, when women requested epidural pain relief, we
suggested that they wait and told them that epidural use is not
cost-effective and may affect progress of labor. Now we try to meet
their analgesic needs as much as possible.” Midwife 3 (Women
were eligible for epidural pain relief if the gestational age was
28 weeks or greater. All women could receive pain relieving
medications if they were unable to cope with the labor pain).

3.3.3. More effective communication
Being afraid of communicating with the bereaved women

was a notable problem in the care provided before the training.
One participant described that she did not know how to start
communication. After the training, nursing and midwifery staff [4
participants (25%)] gradually overcame their worries and started
their communication by giving detailed health education. They
would encourage women to recuperate and give instructions on
future pregnancy plans.

“I didn’t dare to communicate with them before, because I
thought it would make them feel depressed. I left in a hurry after
every ward inspection. Now when I see the bereaved women and
their families, I will tell them the following precautions for labor
induction. I have received training and learned many courses,
so I have a certain knowledge reserve. I have the confidence and
ability to communicate with them” Nurse 2.

3.4. Theme 3: The most valuable training
content

3.4.1. Respectful grief care
Nursing and midwifery staff [6 participants (38%)] found the

content about grief care very practical. Nurses and midwives were
more responsive to the women’s needs for grief care. They learned
to ask and respect women’s grief care needs (e.g., provision of baby’s
footprint, dressing the baby, holding/seeing the baby, etc.). Nurses
and midwives paid more attention to words and the expression of
language. They said, “baby” rather than “a small corpse.” When the
women wanted to see the baby, they would also carefully prepare
the baby’s body for viewing.
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“I usually don’t pay attention to how to name the baby, maybe
sometimes I just called the baby “a small corpse.” The mother
might be very upset to hear that. After we learned the course
materials, we would say the baby’s name. I’ll also double-check
if the mother wants to see the baby. We’ll clean the baby when
the mother needs to see her baby” Midwife 1.

3.4.2. Increased medical knowledge
Nurses and midwives [5 participants (31%)] believed

that learning more about the medical causes of pregnancy
loss would help them better answer women’s questions
about pregnancy loss. Their basic education did not prepare
them for understanding chromosomal abnormalities or fatal
formation defects. The bereavement course provided nurses and
midwives with more knowledge about the causes of pregnancy
loss, and they felt more confident providing care after the
course.

“I think we need to have more theoretical knowledge. For
example, women often ask me questions about their babies who
have chromosomal abnormalities. I lack theoretical knowledge in
this aspect. I want to know what circumstances may lead to fetal
abnormality. I want to learn something about doctors’ theoretical
knowledge” Midwife 2.

3.4.3. Mindfulness breathing
After practicing mindfulness breathing in the course,

the nursing and midwifery staff [5 participants (31%)]
appreciated the effect of mindfulness breathing on
relaxation. Mindfulness breathing, as a convenient skill, was
recommended to patients by some nursing and midwifery
staff. Nurses and midwives also described that they would use
mindfulness breathing to release their negative emotions in
life.

“In the provision of bereavement care, we also have negative
emotions due to empathy. Providing empathetic bereavement
care causes emotional distress in nurses and midwives. But we
should manage emotions by ourselves. I think the mindfulness
breathing in the course can be helpful in various events in life!
Being immersed in sadness is not conducive to our work” Nurse 1.

3.5. Theme 4: Suggestions for training
improvement

3.5.1. Strengthening course interactions
Perinatal loss is a solemn topic. Nursing and midwifery

staff reported that they do not communicate much about
it. Nurses and midwives [7 participants (44%)] thought
that online courses lacked communication and interaction
between colleagues. They suggested that offline learning
would be more intuitive and in-depth. Everyone could
share experiences offline. One nurse suggested carrying out

in-person courses so they could get immediate feedback
on the questions.

“The courses are recorded, which is one-sided. If these courses
can be carried out via several live broadcasts, the effect would
be better. For example, if I don’t get any feedback on a
certain question, there may be a knowledge point that I don’t
understand. It seems that I have learned it, but I don’t know how
to use it” Nurse 8.

3.5.2. Enriching clinical cases
Nursing and midwifery staff [5 participants (31%)] believed

that more clinical cases should be added to the training. Theories
and clinical cases should be combined because their understanding
of perinatal bereavement concepts is theoretical in most cases, and
they have doubts about how to apply specific theoretical knowledge
to clinical practice.

“The course content could add more clinical cases. Some concepts
are very theoretical and difficult to understand. Our practical
experience is not extensive. It is not clear how to specifically apply
it to clinical work” Nurse 8.

3.5.3. Slowing the frequency of courses
Nursing and midwifery staff [3 participants (19%)] reported

that the frequency of the course once every 2 days is a little
too frequent. Because of their busy clinical work, participants
sometimes forgot to study. Therefore, they suggested a slightly
longer interval between the two courses.

“I think the frequency can be slightly slowed down. When we’re
learning, we might feel like we’re starting a new lecture right after
we’ve learned a lecture. Sometimes it’s tiring to study this course
after work. The interval can be slightly longer” Nurse 12.

3.6. Theme 5: Directions for practice
improvement

3.6.1. More appropriate content and form of
perinatal bereavement care

The nursing and midwifery staff [4 participants (25%)] thought
that bereavement care should be provided according to the needs
of the bereaved women to be more easily accepted by them. They
described that providing baby footprints as mementos is a good
memento. In the process of understanding women’s bereavement
care needs, it was necessary to ask about their needs in a
way that will not cause additional harm. Using a questionnaire
that allowed the women to choose their preferred bereavement
care was suggested.

“It would be nice to give the women a questionnaire about what
kind of bereavement care they would like us to provide, such as
the care of a small body or a farewell ceremony. Because she
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would feel (the nurse) presumptuous if you asked her directly”
Nurse 3.

3.6.2. Uniform service consensus
After receiving the training, nursing and midwifery staff [5

participants (31%)] believed that uniform and clear guidelines
to support women experiencing a perinatal loss should be
developed. Uniform guidelines would facilitate the provision
of consistent and supportive care. More feedback is needed
to guide the application of painless delivery during induction
of labor.

“It would be better to have a uniform nursing process for this
population. For example, what care should be provided for the
women? Are there any special needs to be satisfied for them? We
prefer something routine and then we could offer other assistance
according to our clinical experience” Nurse 5.

3.7. Theme 6: Influencing factors of
practice optimization

3.7.1. Busy clinical work
Nursing and midwifery staff [4 participants (25%)] felt

that the clinical workload was so heavy that they sometimes
did not pay attention to their tone during communication
and did not have enough time to provide satisfactory
bereavement care. It’s not that they did not respect the
women. The nurses and midwives were intellectually and
emotionally willing to provide high quality bereavement
care, but their own exhaustion sometimes weakened their
ability.

“After all, there are a lot of mothers who come to the department
to give birth. Sometimes, when we are busy, we may not pay
much attention to the bereaved women’s emotions. Maybe at this
time, they will feel even worse” Nurse 9.

3.7.2. Environmental support from the hospital
Nurses and midwives [3 participants (19%)] felt that after

training, it would be better if the hospital could provide a
private, undisturbed place for perinatal bereavement care. Because
postpartum rooms may be shared rooms, there is no private room
for the farewell ceremony at the hospital. The cries of other babies
can also affect the mood of the bereaved women. In rooms shared
by several women, the women often do not want to share their
experiences with professionals.

“If we give a woman who experiences the perinatal loss a separate
room, she might be more willing to talk. Another important
reason to a provide private room is that the bereaved women
don’t want to hear other babies’ voices, because these voices are a
stimulus to her” Nurse 3.

4. Discussion

In this qualitative study, nurses and midwives described the
PBCTP as supporting growth and changes in their behaviors of
providing perinatal bereavement care. Nursing and midwifery staff
reported the most valuable training content and suggestions for
improving the training. Directions for practice improvement and
relevant influencing factors were also proposed.

The reason why nursing and midwifery staff were willing to
participate in the PBCTP was that they realized their need for
skills enhancement in perinatal bereavement care. This finding
is similar to previous research where nurses and midwives also
felt inadequate in terms of genetic knowledge, psychological
counseling, and communication skills (8, 31). They wished to
enhance their ability to provide sufficient support for the bereaved
women (9, 32, 33). One survey study found that training
in perinatal bereavement care was an important influencing
factor in nursing and midwifery staff ’s confidence of providing
bereavement care (16). Therefore, our study and others highlight
the significance of conducting this bereavement training among
nurses and midwives.

The findings that nursing and midwifery professionals
perceived personal growth and practice changes after training are
consistent with other studies implementing this kind of training
(34, 35). Positive feedback reflected the effectiveness of the PBCTP.
The PBCTP intervention included comprehensive training content,
based on a systematic scoping review (21) and the exploration
of Chinese perinatal bereavement care (19), which enhanced
the evidence-based rigor of the programme. Therefore, wider
application and testing of the PBCTP intervention should be
conducted with larger samples and in diverse communities to verify
its effectiveness.

Respectful grief care increased medical knowledge and
mindfulness breathing were considered as the most valuable
contents of the training. In China, it is taboo to talk about death.
Nurses and midwives were unfamiliar with providing respectful
grief care. Nursing and midwifery staff in our study considered
asking women’s desire to see the baby after the delivery (36), calling
a baby by name, and keeping baby’s footprint (22) in this training
as practical bereavement skills. In a previous study, nurses and
midwives recommended training related to physical care issues and
knowledge of genetics (37), which is similar to our study findings
where nursing and midwifery staff acknowledged the value of
learning more medical knowledge related to perinatal loss. Richer
medical knowledge reserves ensure sufficient confidence to provide
perinatal bereavement care.

Moreover, nursing and midwifery staff pointed out the value
of practicing mindfulness breathing. A cross-sectional survey of
571 nurses and midwives showed approximately 50% reported
average or severe secondary traumatic stress symptoms and
emotional exhaustion after responding to providing perinatal
bereavement care (16). Mindfulness training has been widely
used for relieving healthcare professionals’ traumatic psychological
symptoms (38, 39). Mindfulness breathing in our training helped
nursing and midwifery professionals to relieve negative emotions.

Due to the COVID-19 pandemic, the PBCTP intervention was
implemented via online lectures. It reduced the course interactions
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to some extent. A previous study found that blended learning
using a mixture of online resources and materials combined
with face-to-face meetings, and in-class interaction had active
engagement (40). Organizing offline workshops and debriefing
(41, 42) might enhance the learning effects in the future training.
Case presentations and case-based discussions could help trainees
to strengthen their understanding of abstract concepts (43). As
suggested by nurses and midwives in our study, adding more
clinical cases in the training could facilitate the combination of
theory and clinical practice.

More appropriate content and form of perinatal bereavement
care were suggested. Considering the sensitivity of providing
perinatal bereavement care, it is important to evaluate women’s
bereavement needs in an appropriate way. The key to providing
perinatal bereavement support is to respect women’s preferences
(44). Hospitals could develop tools such as a list of bereavement
care services to help clinical nurses standardize the work
process. It could help nursing and midwifery professionals better
understand women’s bereavement care needs in a way of avoiding
awkwardness (45).

Busy clinical work and environmental support from the
hospital were considered factors that limited practice optimization.
In this study, nurses and midwives suggested slowing the frequency
of courses. That suggestion reflected their busy clinical work. It
is similar to previous findings where nurses and midwives also
reported the heavy clinical workload was an influencing factor
in the bereavement care they provided (19). The improvement
of bereavement care involves the contribution of individuals,
teams, institutions, and systems (46). Organizational support is
necessary to create conditions that enable nursing and midwifery
professionals to provide high-quality bereavement care (20).
Effective and feasible knowledge should be integrated into the
system and continuously monitored and evaluated to maintain
the continuous application of knowledge (47). Hospital managers
should optimize human resource allocation and create the
necessary conditions to enable the implementation, monitoring,
and evaluation of best practice perinatal bereavement care (22).

4.1. Strengths and limitations

The methodology of this study was rigorous, and a theory-
driven approach was adopted for data analysis. This is the first
implementation of PBCTP in China and the results were helpful
to provide enlightenment about future training for healthcare
providers in perinatal bereavement practice.

There are several limitations of this study. The number
of participants represented was small. We included nurses
and midwives who were expressive in their reflective journals.
This purposive sampling may have generated favorably biased
interview responses. Additionally, any improvement in perinatal
bereavement care is recognized only from the perspectives of
the nursing and midwifery professionals, as we did not obtain
experiences from the bereaved families after the PBCTP training.
Furthermore, the PBCTP was implemented only in a single hospital
that included seven wards. Transferability of the findings to other
health systems is unknown.

5. Conclusion

The PBCTP was described by nursing and midwifery
professionals as satisfying their training needs and supporting
their professional enhancement. It facilitated personal growth and
positive changes in providing perinatal bereavement care. The
PBCTP intervention should be optimized based on suggestions
from nurses and midwives for wider dissemination and application
to verify its effectiveness. More efforts from hospitals, managers,
obstetric nurses, and midwives are needed to form a uniform care
pathway and promote perinatal bereavement care practice.
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Background: Gender Gap refers to differences between men and women in terms

of access to medical education, career development, and leadership positions

in medical practice and research. Although women now make up most medical

school graduates in many countries, they are often underrepresented in higher

positions.

Objective: The aim of this study is therefore to analyze the gender-specific

development in the field of Obstetrics and Gynecology in Germany over the past

20 years and to survey the current status quo.

Materials and methods: An narrative review was carried out on the development

of female graduates of human medicine, the proportion of women in contract

medical care and clinical care, as well as the gender-specific evaluation of

obtaining a gynecological/obstetric additional qualification. habilitation figures in

the field of Obstetrics and Gynecology were evaluated about gender distribution.

All data were received from federal institutes.

Results: A total of 46.7% (n = 95,234) of all inpatient doctors were female.

A total of 46.7% (n = 95,234) of the physicians in hospitals were female. A total

of 46% (1,832/3,958) were the portion of females as assistant physicians, 39.8%

(n = 45.551) as specialists, 35.3% (n = 18789) as senior physicians, 25.1% (n = 2394)

as first senior physicians and 25% (n = 10) as chief physicians in hospital. A total

of 64.6% (n = 3958) of the physicians in Obstetrics and Gynecology were

female. A total of 46% (1,832/3,958) were the portion of females as assistant

physicians, 64.6% (n = 3958) as specialists, 65.0% (n = 1919) as senior physicians,

26.4% (n = 207) first senior physicians and 25% (n = 10) as chief physicians in

Obstetrics and Gynecology.

Discussion: The problem with the gender gap in medicine, does not seem to be

access to teaching or starting a residency. But in the functions with increasing

responsibility and management functions, e.g., as senior physicians, women are

already rarely seen. In Obstetrics and Gynecology, too, there is a shortage of

women in leading positions, despite the relatively high numbers, for example

as senior physicians. Factors like maternity and establishing a family are points

mentioned therefore, but also stereotypes seem to be considerable facts.
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Conclusion: However, it is important to recognize the need for more women in

higher positions in medicine and actively work to encourage more women to

choose a career in medicine.

KEYWORDS

gender gap, gynecology, obstetrics, Germany, women, leadership

Introduction

The term “Gender Gap” refers to the gender-specific inequality
that exists in many areas of society. Essentially, Gender Gap
means that there are differences between genders that can affect
various aspects of life, such as access to education, employment
opportunities, wages, political representation, or healthcare (1).
The Gender Gap can have both positive and negative impacts on
society, depending on whether the differences between genders
result in one group being disadvantaged or preferred. Eliminating
the Gender Gap is an important goal of gender equality efforts to
ensure that all people have equal rights and opportunities regardless
of their gender (2). There is also a Gender Gap among physicians.
This Gender Gap refers to differences between men and women
in terms of access to medical education, career development, and
leadership positions in medical practice and research. Although
women now make up most medical school graduates in many
countries, they are often underrepresented in higher positions (3).
After medical school, physicians in Germany must complete a
residency, which lasts 6 years for obstetrics and gynecology. During
this time, the physicians are employed as assistant physicians. After
completion of the residency, the physician is a specialist. In addition
to the acquisition of the qualification, there are also hierarchical
structures in the clinic, so a doctor can also become a senior
physician in recognition of his performance and assumption of
responsibilities. The qualification of specialist is not necessary for
this, but often already exists. At the top of the hierarchy is the
chief physician.

For example, there are fewer female chief physicians,
professors, or senior female scientists in medical research.
The reasons for this can be diverse, including gender biases,
discrimination, and structural barriers such as inadequate support
for work-life balance. Eliminating the Gender Gap among
physicians is important to ensure that women are equally
represented in medical practice and research, and to ensure that
all patients, regardless of their gender, receive equal medical
care. The consequences of this inequality are far-reaching and
affect both healthcare and society (4, 5). It is therefore crucial
that measures are taken to improve women’s access to medical
education and career development and to promote gender equality
in medicine. Although the Gender Gap in medicine varies in
different specialties and countries, there are some areas that are
particularly affected. One example is surgery, where women are
often underrepresented, especially in surgical subspecialties such
as cardiothoracic surgery or neurosurgery (6, 7). In other areas
such as oncology, cardiology, and critical care medicine, women are
also frequently underrepresented in higher positions and leadership
roles (8–10). These differences can have negative effects on
healthcare as women may not be able to benefit equally from certain

specialties and treatment options. Therefore, it is important for the
medical community to recognize the challenges of the Gender Gap
in various specialties and take appropriate measures to ensure that
women have equal career opportunities and access to medical care.
Although gynecology is a specialty that is traditionally dominated
by women, there is still a Gender Gap in this field especially in
the leading positions. One challenge is that there are often few
career opportunities in gynecology beyond clinical practice, which
means that women are often underrepresented in higher positions
such as chief physicians or professorships in gynecology (11).
Furthermore, there are also challenges regarding the balance of
family and career that can affect the career development of women
in gynecology. For example, pregnancies and childcare can make
it difficult for women to maintain or advance in higher positions.
It is therefore important that the medical community is aware of
the gender gap in gynecology and takes measures to ensure that
women have equal career opportunities and that their health needs
are adequately considered (12). The aim of this study is therefore to
analyze the gender-specific development in the field of Obstetrics
and Gynecology in Germany over the past 20 years and to survey
the current status quo.

Materials and methods

For the purpose of the study, an analysis was carried out
on the development of female graduates of human medicine,
the proportion of women in contract medical care and clinical
care, as well as the gender-specific evaluation of obtaining
a gynecological/obstetric additional qualification. Habilitation
figures in the field of Obstetrics and Gynecology were evaluated
about gender distribution. The hypothesis of the present study was
that the number of female doctors in the field of Obstetrics and
Gynecology is increasing, but there remains a significant imbalance
in gender distribution.

Ethics commission

The responsible Ethics Committee of the University of Jena
was informed and did not raise any objections to the study (Reg.
-Nr.:2019-1456-Bef).

Data collection

Between January and April 2023, this study analyzed publicly
available data on gender distribution in Obstetrics and Gynecology
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FIGURE 1

Medical students in Germany subdivided by gender over the years 2002–2020 in total amounts.

in Germany over the past 20 years from various national and
international sources. These publicly available sources were:

– Statistical data on graduates of the human medicine
program in Germany [Health Reporting of the Federal
Government, (11)].

– Development in German hospitals [Information System of
Health Reporting of the Federal Government, supported by
the Robert Koch Institute (RKI) and the Federal Statistical
Office, (12)].

– Development in outpatient care [Federal Physician Register
of the National Association of Statutory Health Insurance
Physicians, (13)].

– Data on the recognition of additional training in Obstetrics
and Gynecology from 2016 to 2018 [German Medical
Association, (13, 14)].

– Gender analysis of the leadership of a gynecological/obstetric
university hospital (website of the 37 German university
hospitals where the study of human medicine is state-
approved).

– Data on successfully completed habilitations in the field of
Obstetrics and Gynecology from 2002 to 2020 [University
Statistics of the Federal Statistical Office, (15, 16)].

Data analysis

Statistical analysis was performed using IBM SPSS Statistics
29.0. Nominally scaled data were analyzed using the chi-square test.
Measured metric values were examined for significant differences
with the Mann-Whitney-U-test. The significance level was set at the
5% level (p < 0.05). Charts were produced using Microsoft Excel
(Excel 2019, Microsoft Corporation, Redmond, Washington, DC,
USA).

Results

Medical education

Currently, around 98,700 people are studying human medicine
in Germany–of which approximately 63 percent are women
(62,586/98,733). The number of first-year students has slightly
increased over the past 10 years and decreased in 2021 compared
to 2020. In 2021, around 1,750 more people were studying in the
first semester than in 2012. The number of applicants for a medical
degree program continues to far exceed the number of available
spots. In 2021, 12,433 female and 6,337 male human medicine
students completed their studies. Over the past 20 years, the
number of female human medicine students has steadily increased
from 43,807 in 2002 to 67,149 in 2020. This represents an increase
of almost 53% (see Figure 1).

Specialist training/residency

Currently, there are a total of 409,121 physicians working
in Germany. Of these, 48.2% (n = 197,036) are female doctors,
with 13,422 working as specialists in gynecology and obstetrics.
In general, the proportion of physicians under the age of 35
has decreased from almost 25 to 19% in the last 25 years.
The number of physicians who have been employed in an
outpatient setting has increased by 660% in the last 25 years.
In the field of gynecology and obstetrics, the highest proportion
of practicing gynecologists and obstetricians are aged between
50 and 59 years (n = 6,609). The proportion of practicing
physicians in the field of Obstetrics and Gynecology under
the age of 34 is the lowest (n = 684). Epidemiologically,
almost 60% of all specialists in Obstetrics and Gynecology are
over 50 years old.
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The development of the number of physicians of obstetrics and gynecology employed in the hospital from 2002 to 2017 in Germany is shown in
figure.

Working place hospital

In 2021, a total of 203,286 male and female doctors were
employed in the inpatient sector in Germany 46.7% (n = 95,234)
of them were female.

A total of 43.7% (n = 88,803) were in specialist training, 56.0%
(n = 49692) of them were female. Of these, 56.3% (n = 114,483) were
male and female doctors with completed specialist training, 39.8%
(n = 45.551) of them were female.

In 2021, 26.2% (n = 53,283) of the hospital-employed doctors
were working as senior physicians and 35.3% (n = 18789) of them
were female. Of these, nearly 1 percent did not have completed
specialist training. A total of 8.0% (n = 53.283) were employed as
first senior doctors with leading functions. Of these, 99 percent
had completed specialist training and in total 14.7% (n = 2394) of
the first senior physicians were female. Around 5% are working
as female chief physicians. A total of 133,731 male and female
assistant doctors were employed in German hospitals in 2021. The
development of the number of physicians employed in the hospital
over time is shown in Figure 2.

A total of 3.0% (n = 6,127) of the specialists were employed as
specialist doctors in Obstetrics and Gynecology in hospitals and
64.6% (n = 3958) were female. Also 65.0% (n = 1919) of senior
physicians in Obstetrics and Gynecology (n = 2954) were female.
But only 26.4% (n = 207) of first senior physicians in Obstetrics and
Gynecology (n = 784) were female.

Compared to the total number of women or senior physicians
working in hospitals, statistically more women are employed
as senior physicians in the field of Obstetrics and Gynecology
(p > 0.001). Out of the 95,234 female doctors working in
hospitals, 74,060 (77.8%) are working as assistant physicians.
Compared to the total number, roughly 46% (1,832/3,958) of
women within gynecology are working as assistant physicians,
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FIGURE 3

Proportion of genders in the positions: residents, senior physicians
and first senior physicians in medicine and in obstetrics and
gynecology in 2021 in Germany.

while nearly 78% of female doctors working in hospitals are
working as assistant physicians (Figure 3). Therefore, statistically
more assistant physicians are working in other fields than in
Obstetrics and Gynecology (p > 0.001).

Specialists in obstetrics and gynecology

The number of specialist doctors in Obstetrics and Gynecology
who work in a hospital setting has increased for both genders in
the last 20 years, with the female proportion rising by almost 60%
from 2002 to 2017 (from 1,546 to 3,612). In comparison to male
specialists in gynecology, the proportion of female specialists in
gynecology has shifted from being in the minority to being in the
majority: in 2002, the number of female gynecologists was 1,546,
and in 2017 it was 3,612. In 2021, 6,127 male and female specialist
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doctors in Obstetrics and Gynecology were employed in a hospital
setting, of which 3,958 were female specialist doctors in Obstetrics
and Gynecology working full-time.

Leadership in gynecology/obstetrics at
German universities

At the 39 state-run university hospitals in Germany, out of
the 40 chief physician positions, 25% (n = 10) are held by women
and 75% (n = 30) by men. Out of the 80 leading senior physician
positions to be filled, 37.5% (n = 30) are held by women and 62.5%
(n = 50) by men.

Specialization

A total of three specialized designations can be achieved
in the field of Obstetrics and Gynecology: Endocrinology and
Reproductive Medicine, Gynecologic Oncology, and Special
Obstetrics and Perinatal Medicine. In 2020, a total of 1,157
doctors in the field of Obstetrics and Gynecology had a specialized
designation: 18.9% (n = 219) in Endocrinology and Reproductive
Medicine, 42.3% (n = 489) in Gynecologic Oncology, and 38.8%
(n = 449) in Special Obstetrics and Perinatal Medicine. Of these
1,157 doctors, 52% (n = 599) were female and 48% (n = 558)
were male with a specialized designation. Of the 219 doctors with
the specialized designation in Endocrinology and Reproductive
Medicine, 78% (n = 171) were female doctors of the 489 doctors
with the specialized designation in Gynecologic Oncology, 33%
(n = 161) were female doctors and of the 449 doctors with
the specialized designation in Special Obstetrics and Perinatal
Medicine, 59% (n = 267) were female doctors (Figure 4).

In 2020, a total of 700 doctors achieved the specialist title in
gynecology and obstetrics. Of these, 16% (n = 116) were men and
84% (n = 584) were women (Figure 5).

Habilitations

From 2002 to 2020, a total of 872 doctors in Germany
habilitated in the field of gynecology and obstetrics. Of these, 25%

FIGURE 4

Additional designation of specialization in obstetrics and
gynecology divided by gender.

FIGURE 5

Physicians with specialization in obstetrics and gynecology
2018–2020 divided by gender.

(n = 217) were women and 75% (n = 655) were men. The number
of habilitations has decreased in recent years for both genders
(Figure 6).

Discussion

The gender gap in medicine has implications for many areas of
healthcare (17). Here are some examples:

Diagnosis and treatment

Studies have shown that men and women often have different
symptoms for the same conditions. If doctors do not take these
differences into account, they may make incorrect diagnoses or
prescribe ineffective treatments (18).

Research

Because women are often underrepresented in medical
research, study results may not be applicable to both genders.
This can lead to suboptimal treatments for women and impede
understanding of certain diseases (19).

Career opportunities

Women are often underrepresented in the medical industry
and have fewer opportunities for leadership positions. This can
result in women having less influence over decisions that impact
patient health (20).

Salaries

Women in medicine often earn less than their male
counterparts. This can discourage women from pursuing a career
in medicine or staying in the field (21).

These are just a few examples of how gender differences can
impact healthcare. It is important to raise awareness of these
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FIGURE 6

Habilitators in obstetrics and gynecology from 2002 to 2020 in Germany divided by gender.

issues and take action to ensure that women and men have equal
opportunities and access to medical care (22). There is a growing
number of female doctors in medicine.

In many countries, there are now more women than men who
study medicine and work as doctors. This is a positive development
as it increases diversity in the medical field and can contribute
to better patient care. Women may approach certain aspects of
healthcare differently than men, and their presence in the medical
field can help better consider certain needs and perspectives (22).
However, there are still some challenges that female doctors face,
particularly about balancing family and career. In some medical
specialties, women are still underrepresented, and there are still
obstacles that can make it more difficult to pursue a successful
career in medicine (23).

The problem with the gender gap in medicine, does not seem to
be access to teaching, the majority of students are female. Starting a
residency is not the problem either, again the majority is female. But
by the time residency is completed, it no longer shows a majority of
initially starting female physicians. In the functions in the hospital
with increasing responsibility and management functions, e.g., as
senior physicians, women are already rarely to be seen. Among first
senior physicians and chiefs, women can be found in single digits.
So it can be concluded that on the way to senior positions, women
are not climbing the career ladder. But why is that? Morrison et al.
in his recently published study for orthopedic surgeons, showed
that maternity was a fact of being more difficult to advance in
surgical specialties (24). This is an often cited problem that women
have to take care of family and job is a point here (25).

In the study by Smith et al. it is also shown that the pandemic
has had a further detrimental effect on women in leadership
positions. thus, additional praying tasks have fallen on women.
Women need up to 15 h per week to care for the household and
children (26).

However, this does not seem to be the only factor. In particular,
the stereotypes of the woman by herself, plays a major role. Thus,
women more often go part-time and take jobs in medicine outside
the hospital and often away from patient care (27).

Karaharju-Suvanto et al. showed gender differences in the
career choices of dentists in his study. Women saw themselves
as comforters, while men saw themselves more as technicians.
Cultural ideals regarding appropriate occupations for men and
women may have influenced their career choices. It appeared that
male graduates seemed to concentrate in the private sector and
chose more financially rewarding specialties that required technical
skills, while women tended to prefer the public sector and focused
on specialties that focused on social care and health promotion (28).

In the field of gynecology, there is a higher proportion of female
doctors compared to other medical specialties. This is likely because
gynecology deals with the health and wellbeing of women, and
only few women prefer to be treated by a female doctor (29).
According to a survey by the German Medical Association in 2020,
about 69% of specialist doctors in Obstetrics and Gynecology are
female, compared to an average female representation of about 46%
among all specialist doctors. In other specialties such as surgery,
orthopedics, or urology, the proportion of women is significantly
lower (14).

In Obstetrics and Gynecology, too, there is a shortage of women
in senior positions, despite the relatively high numbers, for example
as senior physicians.

A greater number of women in this field could also help bring
a more diverse perspective to medical practice and improve overall
healthcare (30).

It is important to note that hiring doctors, whether male or
female, depends primarily on their skills and qualifications, not
their gender. The best person for the job should always be selected,
regardless of gender, race, or other personal characteristics.
Nevertheless, it is important to encourage women to choose a
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career in medicine and actively address the obstacles and barriers
they may face. This can help create a fairer and more diverse
medical profession that better considers the needs and perspectives
of all patients and doctors (31). The gender of a physician has no
impact on their abilities as a gynecologist. A gynecologist, whether
male or female, should have the necessary expertise, experience,
and empathy to care for women in all aspects of reproductive
health. Both male and female gynecologists can provide excellent
care, and it is important for women to choose the physician with
whom they feel most comfortable and can trust. Trust and open
communication between physician and patient are crucial for good
medical care. There are an increasing proportion of women in
healthcare professions such as nursing and medical care (23). This
change has various impacts on healthcare:

Improved patient care

Research has shown that female healthcare professionals often
have a stronger ability to empathize and communicate with
patients, leading to higher patient satisfaction and better outcomes.

Gender pay gap

Although women make up the majority of workers in
healthcare, they are often concentrated in lower-paid roles such
as nursing, while men are more likely to be found in higher-paid
positions such as medicine and surgery. This leads to a gender
pay gap (32).

Workload

As women often work in patient care and nursing, they often
have a higher workload and must deal with stressful situations that
can lead to burnout.

Potential changes in healthcare policy

With women playing a greater role in healthcare, their interests
and needs can be better represented in healthcare policy.

Overall, the higher amount of women in healthcare has both
positive and negative impacts. While women can often provide
better patient care, they must also deal with challenges such as the
gender pay gap and burnout (31, 32). The disadvantages of the
gender gap are certainly individual for women in terms of career
development, financial consideration and personal health. But the
facts are also negative from a societal perspective, as less income is
available for the economic system and the number of illnesses and
thus healthcare costs increase due to psychological challenges such
as mobbing and burnout (33).

There is a shortage of women in the areas of research work
and the end point of habilitation. Only a quarter of habilitators in
Obstetrics and Gynecology are women, even though they make up
a majority of physicians. Often this is an additional work and can

usually no longer be done by women in the medical professions in
their quitting time.

In Germany, the problem for women in obstetrics and
gynecology does not seem to be access to education or even the
further path to becoming a senior physician, but here, too, there
are no women in management positions.

Conclusion

The hiring of doctors should always be based on their skills,
experience, and qualifications, not on their gender. However, it
is important to recognize the need of women in medicine and
actively work to encourage more women to choose a higher
career in medicine.

This goal is difficult to achieve, it is essential to show
the possibility of reconciling work and family, for example
with kindergartens with appropriate opening times, breastfeeding
options and flexible working hours. But that’s not enough,
especially stereotype thinking in Germany in relation to the
additional challenges that women have to meet must be reduced.
Women should be given the opportunity to continue their career
path without being pushed into other jobs or part-time, which
often block managerial positions. Furthermore, the option of
an academic career must also be supported, if necessary with
mentoring programs, provided working hours, but above all
networking. Only a rethinking of the women concerned and the
men in decision-making positions can reduce the gender gap in
managerial positions in obstetrics and gynecology.
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ChatGPT’s performance in 
German OB/GYN exams – paving 
the way for AI-enhanced medical 
education and clinical practice
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1 Department of Gynecology and Obstetrics, Klinikum Rechts der Isar, Technical University Munich (TU), 
Munich, Germany, 2 Department of Gynecology and Obstetrics, Friedrich–Alexander-University 
Erlangen–Nuremberg (FAU), Erlangen, Germany, 3 Department of Gynecology and Obstetrics, Bonn 
University Hospital, Bonn, Germany, 4 Department of Gynecology and Obstetrics, Heidelberg University 
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Background: Chat Generative Pre-Trained Transformer (ChatGPT) is an artificial 
learning and large language model tool developed by OpenAI in 2022. It utilizes 
deep learning algorithms to process natural language and generate responses, 
which renders it suitable for conversational interfaces. ChatGPT’s potential to 
transform medical education and clinical practice is currently being explored, but 
its capabilities and limitations in this domain remain incompletely investigated. 
The present study aimed to assess ChatGPT’s performance in medical knowledge 
competency for problem assessment in obstetrics and gynecology (OB/GYN).

Methods: Two datasets were established for analysis: questions (1) from OB/GYN 
course exams at a German university hospital and (2) from the German medical 
state licensing exams. In order to assess ChatGPT’s performance, questions were 
entered into the chat interface, and responses were documented. A quantitative 
analysis compared ChatGPT’s accuracy with that of medical students for different 
levels of difficulty and types of questions. Additionally, a qualitative analysis 
assessed the quality of ChatGPT’s responses regarding ease of understanding, 
conciseness, accuracy, completeness, and relevance. Non-obvious insights 
generated by ChatGPT were evaluated, and a density index of insights was 
established in order to quantify the tool’s ability to provide students with relevant 
and concise medical knowledge.

Results: ChatGPT demonstrated consistent and comparable performance across 
both datasets. It provided correct responses at a rate comparable with that of 
medical students, thereby indicating its ability to handle a diverse spectrum of 
questions ranging from general knowledge to complex clinical case presentations. 
The tool’s accuracy was partly affected by question difficulty in the medical state 
exam dataset. Our qualitative assessment revealed that ChatGPT provided mostly 
accurate, complete, and relevant answers. ChatGPT additionally provided many 
non-obvious insights, especially in correctly answered questions, which indicates 
its potential for enhancing autonomous medical learning.

Conclusion: ChatGPT has promise as a supplementary tool in medical education 
and clinical practice. Its ability to provide accurate and insightful responses 
showcases its adaptability to complex clinical scenarios. As AI technologies 
continue to evolve, ChatGPT and similar tools may contribute to more efficient 
and personalized learning experiences and assistance for health care providers.
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Introduction

Chat Generative Pre-Trained Transformer (ChatGPT) is an 
artificial learning and large language model tool that was first released 
by OpenAI on 30 November 2022. Its web-browser-based 
conversational interface was built atop the large language model 
Generative Pretrained Transformer 3 (GPT-3), which had first been 
released in 2020 (1). Reinforcement learning techniques were further 
utilized to train the model on a dataset of 570 gigabytes of text, which 
allowed ChatGPT to establish probabilistic relationships between 
words and to perform natural language processing and generation 
tasks (2).

The theoretical foundation for the development of ChatGPT was 
grounded on the idea that language can be learned using patterns and 
rules found in large text corpora (3). ChatGPT generates its responses 
using deep learning algorithms that are trained on vast sets of text 
data, which enables the model to understand the structure, syntax, 
and semantics of natural language (4, 5). ChatGPT analyzes the input 
text and generates a response based on the patterns and rules it has 
learned during the training process (3). The model selects the most 
probable answer from a large set of potential responses and ranks 
these responses according to their likelihood of being coherent with 
and appropriate for the input text so as to mimic human language and 
provide relevant information or assistance. Prior to ChatGPT, large 
language models had predominantly been confined to the artificial 
intelligence (AI) research community. However, such models were not 
widely adopted by the general public due to their technical complexity 
and lack of accessibility. However, ChatGPT was different because it 
introduced a conversational interface that enabled users to interact 
with the AI in a more human-like manner (6).

The inclusion of ChatGPT or other AI applications in medical 
education and clinical practice may have the potential to transform 
the way in which students – as well doctors and patients – acquire 
knowledge in biomedical sciences (7, 8). In theory, by leveraging their 
vast knowledge base and real-time information processing capabilities, 
AI applications can offer personalized learning experiences to medical 
students. They can adapt to individual learning styles, providing 
tailored resources and interactive simulations to enhance 
understanding. Additionally, AI applications could provide instant 
feedback on students’ performance, identifying areas of weakness and 
suggesting targeted improvement strategies. This continuous, adaptive 
learning approach promises to significantly improve the quality and 
effectiveness of medical education. This development is still at an early 
stage, and potential applications and benefits remain rather 
hypothetical due both to the short time for which they have been 
available and to the lack of impactful studies on the topic. At this early 
stage of implementation of AI in medical education and clinical 
practice, our objective was to gain insights into both the capabilities 
and limitations of ChatGPT in this regard. One significant challenge 
is the lack of nuanced understanding and contextual judgment that AI 
applications currently have, which is crucial in medical training. AI 

systems might struggle to replicate the complex decision-making 
processes and ethical considerations inherent in clinical practice. 
Furthermore, issues around data privacy and security are paramount 
in medical education, where sensitive health information is involved.

We sought to assess the tool’s ability to demonstrate medical 
knowledge and to evaluate its performance in the context of problem 
assessment in obstetrics and gynecology (OB/GYN). In order to 
achieve this goal, we  investigated ChatGPT’s performance by 
analyzing two datasets: first, the OB/GYN course examinations at the 
Technical University (TU) Munich, and second, the German medical 
state licensing exam, with a focus on OB/GYN-related questions. 
We conducted a quantitative and qualitative analysis and compared 
the results obtained by ChatGPT with those obtained by the students. 
We hypothesized that at this early stage of its development, ChatGPT 
should be capable both of processing medical questions and problems 
well and of providing a high-quality informative output for medical 
education. Therefore, we aimed to address and discuss three core 
questions in our study: (i) How well does ChatGPT perform on 
standardized written OB/GYN exam questions? (ii) Can ChatGPT 
potentially be  applied as a teaching and learning tool in medical 
education? (iii) What are the potential applications and limitations of 
ChatGPT for future use in medical education and clinical practice?

Materials and methods

Data acquisition and processing

We established two datasets for analyzing and assessing ChatGPT’s 
ability to understand medical topics and issues in OB/GYN. The first 
dataset was obtained from the exams in the OB/GYN course during 
the clinical stage of medical studies at the University Hospital of the 
Technical University Munich. The corresponding exams were held on 
6 February 2023 (with 154 participants), 22 July 2022 (with 125 
participants), 7 February 2022 (with 185 participants), 14 July 2021 
(with 149 participants), and 1 February 2021 (with 173 participants). 
The exams are mandatory for passing the OB/GYN course and are 
usually held in the eighth semester. They test theoretical knowledge 
across the entire spectrum of OB/GYN that is taught in lectures and 
small-group seminars during the semester. Topics include general 
gynecology, prenatal and perinatal medicine, gynecologic oncology, 
endocrinology, and reproductive medicine. Multiple-choice questions 
are provided with five answer options each, only one of which is 
correct. The exams test both the knowledge and understanding of 
clinical concepts through clinical case presentations. The answer 
sheets were evaluated anonymously for our study, and the mean rate 
of correct answers was calculated for each question individually.

The data of the OB/GYN-related state exam questions were 
obtained from the online teaching and learning software AMBOSS®. 
This commercial learning platform is particularly well-regarded for 
its integrated learning system, which includes detailed medical 
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articles, an extensive question bank for exam preparation, and 
interactive case studies to enhance clinical understanding. One of the 
standout features of AMBOSS® is its cross-linked articles, which 
allow users to easily navigate between related topics, making it an 
efficient tool for both studying and quick reference in clinical practice 
(9). The state exam (“Zweiter Abschnitt der Ärztlichen Prüfung”) 
typically consists of just over 300 multiple-choice questions with five 
answer options each, only one of which is correct. The individual 
specialties and topic areas are represented differently based on their 
general clinical relevance. OB/GYN-related questions account for 
approximately 5% of all questions on the state exam. The questions 
consist partly of general-knowledge questions as well as of questions 
in the form of clinical case presentations. The questions are compiled 
anew biannually for the state exam by the Institute for Medical and 
Pharmaceutical Exam Questions (IMPP). The exams are uniform 
across Germany and are conducted over three consecutive days. 
Students can answer the multiple-choice questions from the state 
exams of recent years through the online platform AMBOSS®, where 
they can receive annotated explanations and links to teaching content 
for each answer option. AMBOSS® also offers the option to indicate 
the relative difficulty of a question on a scale of 1–5 for personal self-
assessment and provides the mean rate of correct answers for each 
question on the exam. For our dataset, we  used the latest 104 
questions available on AMBOSS® at the time of data acquisition, and 
we limited the questions to those related to the field of OB/GYN from 
the state exams from autumn 2022, spring 2022, autumn 2021, and 
spring 2021.

We standardized our input formats for both datasets in ChatGPT 
in line with Gilson et al. (10). This standardization was crucial as it is 
widely recognized that the phrasing of a prompt can significantly 
influence the AI’s response or output. Consequently, we excluded 
questions that contained images because ChatGPT only accepted 
textual inputs. Additionally, we  removed questions with answers 
presented in table format. The questions were formatted by presenting 
the question first, followed by the possible multiple-choice answers, 
each on a new line with a clear numeration of the answer options. A 
new chat in ChatGPT was opened for each question.

After establishing the two datasets as described above, 
we  investigated ChatGPT’s ability to correctly answer the exam 
questions. To do so, we entered the corresponding questions with their 
five answer options into the chat interface of ChatGPT between 10 and 
28 February 2023 during several input sessions (not counted). The 
response time by ChatGPT is immediate as it requires only seconds to 
process the question and create a cohesive response without the need 
for corrections. Questions and answers were obtained in the German 
language. Access was granted through free registration and login via 
the website https://openai.com/blog/chatgpt. The most recent version 
of ChatGPT-3 was used at the time of data analysis, and the tool’s 
response was documented immediately for each individual question. 
Version 3 of ChatGPT was the first publicly available version capable 
of comprehensively answering users’ questions formulated in a free 
and open-ended manner. At the time of data collection for the present 
study, the most recent text corpora on which ChatGPT had been 
trained stemmed from September 2021. Therefore, more recent or 
innovative medical findings after that date may not have been 
incorporated into the AI’s knowledge base that could have a negative 
effect on the quality of output. After data acquisition, data analysis 
followed as described below.

Data analysis

In order to compare the accuracy of ChatGPT with that of the 
students from both datasets, we evaluated each answer manually and 
only considered a response to be correct if it clearly matched one of 
the five options. During this stage of data analysis, we disregarded 
any explanations or justifications of the correct answer as well as 
comments on the incorrect choices. Furthermore, we classified the 
level of difficulty for each question based on whether it had been 
answered correctly by more or fewer than the mean number of 
students, which was 83% of students for the OB/GYN course and 
73% of students for the state exam questions. Thus, we established a 
simple, yet objective dichotomous characterization of a level of 
difficulty for each question for further statistical analysis. We then 
examined whether ChatGPT exhibited any significant differences in 
its rate of correct responses for the group of easy or difficult 
questions. Furthermore, we  examined whether there was a 
correlation between the numerical difficulty score (from 1 = “very 
easy” to 5 = “very difficult”) that had been assigned by AMBOSS® for 
each question on the one hand and ChatGPT’s performance on the 
other hand.

In order to further investigate ChatGPT’s ability to process 
information and provide useful medical information, the multiple-
choice questions from both the OB/GYN course and the state exam 
were assigned to the following two groups:

	 1	 General knowledge questions; for example: “Which statement 
about cervical cancer is correct?”

	 2	 Clinical case presentation; for example: “A 40-year-old gravida 
I  / para 0 presents to the labor ward on the weekend at 
34 + 4 weeks of gestation with complaints of having felt unwell for 
two days. She reports increasing lower limb edema, nausea, and 
vomiting since yesterday evening, intermittent visual disturbances 
and tinnitus since a few hours ago, and right upper quadrant 
abdominal discomfort. Which diagnostic measure is NOT helpful 
in this situation?”

We evaluated ChatGPT’s responses to each question based on five 
variables that are indicative of data quality. For our analysis, 
we orientated ourselves around the conceptual framework created by 
Richard Wang and Diane Strong (11). Their work, often cited in the 
field of information systems, identifies several key dimensions of data 
quality, which are critical for ensuring that the information being used 
or analyzed is reliable, accurate, and useful. By using these categories 
derived from Wang and Strong’s framework, our evaluation of 
ChatGPT’s responses not only adheres to established principles of data 
quality but also provides a structured and thorough method for 
assessing the effectiveness and reliability of AI-generated information.

We chose five categories to characterize the answers given 
by ChatGPT:

	 1	 Ease of understanding: Was the answer clearly and precisely 
formulated in a way that was easy to understand?

	 2	 Concise representation: Was the answer clearly structured and 
divided into sections that facilitated readability?

	 3	 Accuracy: Did the facts mentioned in the answer correspond to 
the current scientific literature? Were the statements logical 
and understandable?
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	 4	 Completeness: Was the answer complete, and were all aspects 
of the question adequately addressed? Was important 
information omitted, or were there unnecessary details?

	 5	 Relevance: Was the answer directly related to the question 
asked, or was there any ambiguity in the answer?

Three medical experts in the field of OB/GYN with long clinical 
experience individually assessed each answer independently with 
regard to the five items above using a five-point Likert scale (ranging 
from 1 = “completely disagree” to 5 = “completely agree”). Mean values 
from their responses were used for further statistical analysis to ensure 
consistency of the data.

Subsequently, for every question that had received an incorrect 
response, we categorized the reason for the error into one of the three 
options listed below. The authors responsible for conducting the 
qualitative analysis of the responses (i.e., MR, BM, and FR) 
collaborated on the analysis and resolved any ambiguous labels.

	 1	 Incorrect external information.
	 2	 For the question, ChatGPT used incorrect external information 

that could not be  directly derived from the content of 
the question.

	 3	 Failure to consider information within the question.
	 4	 ChatGPT did not consider information mentioned in the 

question when generating the answer.
	 5	 Incorrect linkage of external knowledge with information within 

the question.
	 6	 ChatGPT considered the information in the question but 

combined it incorrectly with correct external knowledge.

ChatGPT’s responses to every question in both datasets were 
further analyzed for the presence and quantity of “non-obvious 
insights” as described and applied by Kung et al. (12). In the authors’ 
recent publication, an insight was defined by a section of the answer 
that was characterized by the following four items:

	 1	 Non-definitional: Did not simply define a term in the 
input question.

	 2	 Unique: A single insight may have been used to eliminate 
several answer choices.

	 3	 Non-obvious: Required deduction or knowledge external to 
the question.

	 4	 Valid: Clinically or numerically accurate; 
preserved directionality.

Using Kung et al. as an example, we then established an index 
(“density of insights”) by normalizing the number of insights to the 
word count for each response generated by ChatGPT (number of 
insights/word count *100). The significance of the “density of insights” 
index in our case lies in its ability to quantify the richness and depth 
of information provided by ChatGPT. In medical contexts, where 
every word can carry significant weight and the efficiency of 
communication is crucial, this index helps in assessing whether 
ChatGPT is providing dense and meaningful content that goes beyond 
superficial explanations. By focusing on non-obvious insights—those 
elements of a response that are not immediately apparent, require 
deeper knowledge or deductive reasoning, and are clinically or 

numerically accurate—the index ensures that the evaluated content is 
not only informative but also relevant and applicable in a real-
world setting.

Statistical analysis

The data were evaluated descriptively using Excel (Microsoft®) 
or Prism (Version 9, GraphPad®). Unpaired chi-square tests were 
used to determine whether the question difficulty or the type of 
question (i.e., general knowledge vs. clinical case) had significantly 
affected ChatGPT’s performance in either dataset. These tests are 
ideal for comparing categorical variables and are appropriate for 
assessing whether there are significant differences in the 
distribution of correct and incorrect answers across these 
categories. The McNemar statistical test was used to assess whether 
the availability of multiple-choice answer options had an impact 
on the accuracy of ChatGPT in answering the questions. The test 
is used for paired nominal data. Comparing the performance of 
the same entity (ChatGPT) under two scenarios (with and without 
multiple-choice options), this test is suitable for evaluating 
whether these conditions lead to a statistically significant 
difference in performance. Unpaired t-tests were used to compare 
the word count between correct and incorrect answers generated 
by ChatGPT, the expert assessment of ChatGPT’s responses via 
Likert scale ratings and to analyze the density of insight. These 
tests are used to compare the means of two independent groups. 
All p-values < 0.05 were defined as statistically significant. Tables 
and figures were generated in Word (Microsoft®) and Prism 
(Version 9, GraphPad®).

Results

ChatGPT delivered comparable and 
consistent results

The dataset of questions from the OB/GYN course included a total 
of 160 questions, each of which contained five multiple-choice answer 
options. On average, the medical students in our survey answered 
83.1% (95% CI = 80.0–86.2%) of these questions correctly. Average 
student results for questions (n = 35) from spring semester 2022 were 
unavailable. In the same dataset, ChatGPT provided correct answers 
85.6% (n = 137) of the time. In order to test the consistency of 
ChatGPT’s answers, we  conducted a second individual validation 
round. In this second round, ChatGPT achieved similarly good results 
for the dataset, with 88.7% (n = 142) of answers being correct. Overall, 
ChatGPT provided consistent results for 91.6% (n = 145) of the 
questions in the validation round compared with in the first round 
of testing.

The dataset of the medical sate exam included a total of 104 
questions. Students answered 73.4% (95% CI = 69.0–77.8%) of these 
questions correctly. Four questions had to be removed because they 
included images that ChatGPT could not process. Moreover, two 
questions were removed because ChatGPT could not commit to one 
single answer option. Of the remaining 98 questions, ChatGPT 
answered a total of 70.4% (n = 69) correctly.
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ChatGPT maintained its performance 
without the need for multiple-choice 
answers

In order to further explore how the answer choices in the 
exam questions influence the way ChatGPT forms answers and 
solutions to clinical case presentations, ChatGPT had to solve the 
questions again, but this time without the five provided multiple-
choice answers for each question. Of a total of 46 clinical case 
presentation questions from the OB/GYN course dataset, five 
negative questions (“which answer is incorrect?”) had to 
be excluded because the answers given by ChatGPT could not 
be  assessed without the multiple-choice answer options. 
ChatGPT’s performance tended to be  slightly worse (80.5%; 
n = 33 out of 41) without the multiple-choice answer options in 
comparison with its performance when the answer choices were 
provided for the whole group of clinical case presentations 
(84.8%; n = 39 out of 46). However, this difference was not 
statistically significant (p-value = 0.13).

The difficulty of the questions interfered 
with ChatGPT’s performance in the OB/
GYN course, but not in the state exam 
questions

We aimed to investigate whether the accuracy of ChatGPT’s 
answers depended on the difficulty level of the clinical questions. 
Initially, we categorized questions as easy or difficult based on their 
rate of correct answers, which had to be either above or below the 
mean of correct answers achieved by the medical students across 
all questions in the datasets (83% for the OB/GYN course dataset 
and 73% for the state exam dataset). We found that ChatGPT’s 
performance in the OB/GYN course dataset did not significantly 
depend on the level of difficulty of the question (p-value = 0.1). 
However, in the medical state exam dataset, ChatGPT’s 
performance on questions that had been defined as easy was 
significantly better (p-value <0.01) (Table  1). Furthermore, 
we assigned a numerical difficulty score (ranging from 1 = “very 
easy” to 5 = “very difficult”) to each question in the medical state 
exam dataset and correlated it with ChatGPT’s performance. 
We observed a decline in the rate of correct answers from n = 27 
(27.6%) for Level 1 difficulty to n = 1 (1.0%) for Level 5 difficulty. 
Correspondingly, there was a rise in the rate of incorrect answers 
from n = 2 (2.0%) for Level 1 difficulty to n = 8 (8.2%) for Level 5 
difficulty (p-value <0.001) (Table 2).

ChatGPT answered simple knowledge and 
patient case questions equally well

For both datasets, we separated questions into one of the following 
groups: general knowledge questions or clinical case studies. We tested 
whether the type of question (i.e., knowledge vs. clinical case) altered 
ChatGPT’s performance. For both the OB/Gyn course (p-value = 0.84) 
and the state exam questions (p-value = 0.42), we  did not find 
significant differences between the two types of questions (Table 3).

ChatGPT delivered high-quality answers, 
especially for questions that were 
answered correctly

In our qualitative analysis of the reasons for ChatGPT’s 
incorrect answers in the dataset of the OB/GYN course, the main 
reason was found to be  “incorrect internal knowledge” (n = 20; 
76.9%), followed by “incorrect connection of internal knowledge 
with external information in the question” (n = 4; 15.4%) and “no 
consideration of the external information provided in the question” 
(n = 2; 7.7%).

For further qualitative analysis, three medical experts from the 
field of OB/GYN assessed ChatGPT’s answers using a five-point Likert 
scale (from 1 = “completely disagree” to 5 = “completely agree”). The 
experts found a positive assessment for both correct and incorrect 
answers with regard to the qualities of “ease of understanding” (mean 
Likert scale = 4.8 for correct answers and 4.6 for incorrect answers) 
and “concise representation” (mean Likert scale = 4.2 for correct 
answers and 3.9 for incorrect answers). By contrast, the qualities of 
“accuracy,” “completeness,” and “relevance” were found to have been 
significantly better assessed (p-value <0.0001) for the correct answers 
compared with for the incorrect answers (Table 4).

ChatGPT provided a high density of 
non-obvious insights

After assessing the quality and consistency of ChatGPT, 
we  continued to evaluate the tool’s potential capacity to enhance 
autonomous medical learning in the field of OB/GYN. ChatGPT 
provided answers with a significantly larger mean word count (p-value 
<0.0001) of 93 words for the state exam questions compared with 63 
words for the OB/GYN course questions (Figure 1A). We further 
analyzed the quantity of non-obvious insights provided by 
ChatGPT. More than 85% of both the correctly and incorrectly 

TABLE 1  ChatGPT’s performance on questions from the OB/GYN course and the state exam.

Performance Question difficulty

Overall, n (%) “easy,” n (%) “difficult,” n (%) p-value

OB/GYN course
Correct 104 (83.2) 69 (55.2) 35 (28.0)

0.1
Incorrect 21 (16.8) 10 (8.0) 11 (8.8)

State exam
Correct 69 (70.4) 51 (52.0) 20 (20.5)

< 0.001
Incorrect 29 (29.6) 9 (9.1) 18 (18.4)

The level of difficulty for each question was based on whether it had been answered correctly by more or less than the mean rate of students, which was 83% for the OB/GYN course and 73% 
for the state exam questions.
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answered OB/GYN course questions provided at least one 
non-obvious insight. With regard to the state exam question, however, 
the incorrect answers, in particular, demonstrated a decrease in the 
number of questions with at least one significant insight (Figure 1B). 
In order to better assess non-obvious insights generated by ChatGPT, 
we established a density index by normalizing the number of insights 
to the word count for each response generated by ChatGPT. Thus, 
we aimed to quantify ChatGPT’s ability to provide knowledge in OB/
GYN in a correct, concise, and relevant manner for medical education. 
In so doing, we  noticed that the density of the insight index was 
significantly higher for questions that had been answered correctly 
compared with for those that had been answered incorrectly for both 
the state exam (p-value <0.0001) and the OB/GYN course question 
(p-value <0.0045) (Figure 1C).

Discussion

ChatGPT has gained significant attention from the public and 
media alike since its release in late 2022 (13–15). The tool surpassed 
100 million users in January 2023, making it the fastest-growing 
consumer application to date (16). ChatGPT has been recognized 
both for its potential to revolutionize the way in which we interact 
with machines and for its ability to pave the way for the transformation 
of entire industries, such as media, marketing, and computer science 
(17). Some have even argued that ChatGPT may represent the 
beginning of a new industrial age in which AI and its applications will 
have a similar impact on economies and societies as the Internet had 
at the beginning of the 1990s (18). The fact that this new technology 
could also expand to other fields – such as medical education and 

clinical practice – is therefore not only possible, but also rather likely 
(19, 20).

Our study yielded novel findings that highlight the proficiency of 
ChatGPT to perform intricate tasks related to handling complex 
medical and clinical information in the field of OB/GYN. ChatGPT 
provided consistent answers and explanations to medial problems and 
did not require help in finding correct solutions to medical problems 
in multiple-choice answer options. Remarkably, ChatGPT 
demonstrated comparable results with those achieved by medical 
students in the setting of a real exam after extensive studying and 
exam preparation. Indeed, referring to the usual exam passing score 
of 60%, ChatGPT was capable of passing both our OB/GYN course 
examination (83.1%) and the OB/GYN share of the German medical 
licensing examination (73.4%). It is important to note that we refrained 
from providing any prompts or training to the AI during the 
experiment, and we  systematically cleared the AI session before 
inputting each question variant in order to avoid a chain-of-thought 
bias (12).

Our results from the OB/GYN-related exams are in line with or 
slightly better than ChatGPT’s performance in recent publications 
with regard to questions from the United States Medical Licensing 
Exam (USMLE) and the National Board of Medical Examiners 
(NBME) (10, 12). Interestingly, ChatGPT demonstrated particularly 
good results on questions from the OB/GYN course in our study. 
We hypothesize that the characteristics of the exam questions were 
crucial for obtaining such a result. In comparison with the state exam 
question, the OB/GYN course questions were significantly shorter 
(mean word count = 23 vs. 102 words), and the quality of the 
questions was different. The OB/GYN course questions were rather 
direct and required generally factual knowledge (e.g., “What is NOT 
a risk factor for the development of ovarian cancer?”), whereas the 
state exam questions addressed more complex medical questions 
(e.g., “A 64-year-old woman presents at a gynecological practice with 
vaginal bleeding that has been ongoing for 14 days. The patient 
weighs 90 kg and is 150 cm tall. She has been suffering from type 2 
diabetes mellitus for 5 years, which is being treated with antidiabetic 
medication. The patient reports having consistently high blood 
pressure but is not following an antihypertensive therapy prescription. 
The suspected diagnosis of an early-stage malignancy (FIGO stage 
IA) has been confirmed. Which of the therapeutic options listed 
below is indicated next?”). The questions from the state exam seem 
to have been more challenging for both the medical students and 
ChatGPT. This higher level of difficulty of the state exam questions 
could be explained by the fact that they require both more complex 
processing and the weighing of multiple pieces of clinical information 
as compared with the OB/GYN course questions. This finding 
corresponds to the main reason that we identified for the incorrect 
answers given by ChatGPT: The primary cause was attributed to the 
processing of “incorrect internal knowledge,” which accounted for 
76.9% of the errors, while a significantly smaller percentage (7.7%) of 
the errors were attributed to “not considering the external 
information provided in the question.” ChatGPT’s insufficiencies 
could have been caused by an inadequately trained model, for 
example, due to the underrepresentation of clinically relevant and 
distinctive medical knowledge. Additionally, the human factor may 
have contributed to this finding because insufficient or invalid human 
judgment during the initial reinforcement stages could have affected 
the model’s performance (12).

TABLE 2  ChatGPT’s performance on the state exam questions.

Question difficulty, n (%)

1 2 3 4 5
p-

value

State 

exam

Correct
27 

(27.6)

22 

(22.4)

13 

(13.3)

6 

(6.1)

1 

(1.0)
< 0.001

Incorrect 2 (2.0) 8 (8.2) 6 (6.1)
5 

(5.1)

8 

(8.2)

The level of difficulty for each question is depicted from 1 = “very low” to 5 = “very high,” as 
assigned by AMBOSS®. For statistical analysis, the numerical difficulty scores 1–3 were 
depicted as “easy” and 4–5 as “difficult.” Unpaired chi-square test was used to calculate p-
values.

TABLE 3  Correct and incorrect answers by ChatGPT for each type of 
question (general knowledge or clinical case presentation).

Type of question

Knowledge, 
n  =  (%)

Clinical case 
presentation, 

n  =  (%)

p-
value

OB/

GYN 

course

Correct 98 (61.3) 39 (24.3)

0.84
Incorrect 16 (10.0) 7 (4.4)

State 

exam

Correct 30 (30.6) 41 (41.8)
0.42

Incorrect 9 (9.2) 18 (18.4)

Unpaired chi-square test was used to calculate p-values.
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Our analysis underlines the positive aspects of ChatGPT and its 
potential “real-world” application in medical education and clinical 
practice. With its use of machine-learning techniques, ChatGPT 
demonstrated high adaptability and accuracy in resolving medical 
problems. By implementing this approach, ChatGPT is able to 
thoroughly assess the context of a query and generate tailored 
responses that are customized to individual users (21). Moreover, 
the introduction of a conversational interface in ChatGPT enhances 
its usability, and the ability to ask follow-up questions enables users 
to gain a more comprehensive understanding of the concepts 
addressed in their queries, thereby enabling the tool to do more 
than merely output answers. However, it is important to 
acknowledge that the answers provided by ChatGPT are limited to 
the data on which the tool was trained and rely on patterns learned 
from vast amounts of text data. As a consequence, ChatGPT’s 
responses may not always be up-to-date or entirely accurate for all 
scenarios (21). In a recent publication, Weng et  al. stated that 
ChatGPT had failed Taiwan’s Family Medicine Board Exam (22). 
The authors hypothesized that possible factors that had contributed 
to these results included the challenging nature of the specialist 
exam in family medicine and the limited availability of 
comprehensive traditional Chinese-language resources for 
processing medical problems. Despite these challenges, the authors 

argued that ChatGPT had demonstrated satisfactory performance 
in handling negatively phrased questions, mutually exclusive 
questions, and case-scenario questions, thereby suggesting its 
potential as a valuable learning and exam-preparation tool (22).

The results of our study indicate that ChatGPT is at the forefront 
of advancements in the area of machine learning tools and that it 
displays significant improvements and capabilities in answering 
medical issues because open-domain-question answering models have 
faced considerable challenges in solving medical problems until 
recently. For instance, Jin et al. achieved an accuracy rate of 36.7% on 
a dataset of 12,723 questions derived from Chinese medical licensing 
exams in 2020 (23). Similarly, Ha et al. reported only 29% accuracy on 
454 USMLE Step 1 and Step 2 questions in 2019 (24). Improved results 
were seen in the biomedical question answering (QA) dataset collected 
from PubMed abstracts from 2019 (PubMedQA). This model attained 
an accuracy rate of 68.1% and was designed to answer only yes-or-no 
questions by using information sourced from the corpus of PubMed-
available abstracts (25). Interestingly, ChatGPT outperformed 
PubMedGPT, a language model with a similar neural structure but 
that had been trained solely on biomedical literature and that had 
achieved an accuracy rate of only 50.3% (26). As argued by Kung et al., 
this difference in performance may be attributed to PubMedGPT’s 
domain-specific training, from which it might have absorbed 

TABLE 4  Mean Likert scale (“1”  =  completely disagree; “5”  =  completely agree), with standard deviation (SD) for correctly and incorrectly answered 
questions by ChatGPT and the mean assessment by three medical experts depicted for each question.

Ease of 
understanding

Concise 
representation

Accuracy Completeness Relevance

Incorrect
Mean 4.6 3.9 2.0 3.5 3.6

SD 0.4 0.8 0.8 1.3 1.3

Correct
Mean 4.8 4.2 4.8 4.6 4.8

SD 0.3 0.7 0.3 0.4 0.3

p-value 0.0268 0.0390 < 0.0001 < 0.0001 < 0.0001

Unpaired t-test was used to calculate p-values.

FIGURE 1

(A) Bar diagram depicting the mean word count, with standard deviation for ChatGPT’s answers to the state exam and OB/GYN course questions. 
(B) Bar diagram depicting the percentage with at least a non-obvious insight for questions from the state exam and the OB/GYN course, differentiated 
by questions answered incorrectly or correctly by ChatGPT. (C) Scatter plot depicting the “density of insights” (number of insights/word count *100) of 
the responses by ChatGPT for the correctly or incorrectly answered questions from the state exam or the OB/GYN course. Each dot represents one 
answer by ChatGPT; the horizontal line represents mean. Unpaired t-test was used to calculate p-values. All p-values are shown as full digits.
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ambiguous information from ongoing academic discourse, thereby 
leading to less conclusive responses (12).

The landscape of medical problem-solving tools is diverse, and 
comparing ChatGPT’s capabilities to other commercially available 
solutions is vital for a comprehensive understanding of its position. 
Traditional Medical Decision Support Systems (MDSS) like UpToDate 
(27) and ClinicalKey (28), which rely on curated, evidence-based 
content, offer structured and highly processed medical information. 
While these systems are renowned for their accuracy and reliability, 
they lack the conversational interface and adaptability of AI-driven 
tools like ChatGPT. On the other hand, emerging AI-driven solutions, 
such as IBM Watson for Health (29), offer more dynamic interactions 
and the ability to process natural language queries, but they may still 
face challenges in areas like context understanding and the latest data 
incorporation. Unlike these systems, ChatGPT brings a unique blend 
of conversational ease and a vast database of information, though it 
may currently not match the specialized, up-to-date medical 
knowledge of dedicated MDSS.

Despite its great potential, the integration of AI tools like 
ChatGPT in medicine necessitates careful consideration of several 
ethical concerns (30). Firstly, in medical decision-making, the risk of 
over-reliance on AI could compromise the essential human element 
in healthcare, particularly in nuanced fields like OB/GYN. While AI 
can augment the decision-making process, it cannot replace the 
critical judgment and empathetic understanding inherent to medical 
professionals. Secondly, the accuracy and currency of data in AI 
systems are pivotal, especially in fast-evolving fields like medicine. AI’s 
reliance on historical data may lead to outdated or incomplete medical 
advice, underscoring the need for continual updates and human 
oversight. Thirdly, data privacy and security are paramount in 
handling sensitive medical information. AI systems must ensure 
robust protection against data breaches and adhere to stringent 
privacy regulations.

The COVID-19 pandemic has shed a light on the lack of 
digitalization in medical education and training both in Germany and 
worldwide. New initiatives have focused on moving away from the 
conventional lecture-based teaching model and instead prioritize self-
directed learning methods that cater to the individual needs that 
students have (31). Additionally, these endeavors incorporate the use 
of innovative (online) technologies for enhancing overall educational 
success (32, 33). The experiences during the COVID-19 pandemic 
have given rise to various experimental teaching concepts. For 
instance, in a sub-Saharan African setting, instant messaging 
platforms such as WhatsApp® have been utilized for distance teaching 
(34). Furthermore, one German university hospital introduced 
realistic e-learning cases within a symptom-based curriculum for 
internal medicine (35). Another approach involved the 
implementation of virtual “serious gaming” as an alternative to 
intensive small-group teaching (36). In spite of their innovative ideas, 
however, none of these concepts is likely to be  implemented on a 
broader scale in medical education. This situation highlights an 
advantage that ChatGPT and similar AI-based applications have 
because they are freely available over the Internet, which makes them 
easily accessible for practical use in students’ everyday learning.

As an interactive learning aid, AI can provide an accessible 
platform for reviewing and dissecting complex clinical cases and 
patient scenarios that medical students might not yet encounter in 
their training (37). Simulated conversations and diagnostic exercises 

are another area where AI can play a pivotal role. Through these 
simulations, students can practice their diagnostic skills, receive 
immediate feedback, and learn to navigate patient interactions 
effectively. These simulations can also be tailored to mimic a wide 
range of clinical situations, from common ailments to rare diseases, 
providing a safe and controlled environment for students to work on 
their clinical reasoning and decision-making skills. Moreover, AI can 
be  integrated into various educational formats, such as virtual 
classrooms, online courses, and mobile applications, offering flexibility 
and convenience for students. It also provides an opportunity for 
continuous learning outside of traditional classroom settings, making 
medical education more accessible and adaptable to individual 
learning preferences (31).

ChatGPT shows special potential as a surrogate for small-group 
learning (10), which has been proven to be a highly effective teaching 
approach (36, 38). Small-group learning is characterized by three 
distinct elements: namely active participation, clear and specific tasks, 
and facilitated reflection by the participants (39, 40). ChatGPT can 
demonstrate all three of these essential characteristics of small-group 
learning, thereby making it a viable alternative for small-group 
education. One of the significant advantages of using ChatGPT in this 
role is its accessibility and availability. Small-group learning can 
be  challenging to organize due to scheduling conflicts or limited 
resources, but ChatGPT offers an on-demand and self-paced learning 
experience. Learners can interact with the AI model at their 
convenience, thereby enabling flexibility in their learning journey. In 
our own study from 2022 that investigated the learning experiences of 
medical students at our faculty during the COVID-19 pandemic, the 
aspects of time and spatial flexibility were particularly praised and 
valued by our students (41). Furthermore, ChatGPT can cater to 
individual learning needs. In small-group settings, the pace and 
content of discussions might be influenced by the dynamics of the 
group, thereby leaving some students with unaddressed questions or 
uncertainties (42). ChatGPT, on the other hand, can provide 
personalized responses to individual queries, thus ensuring that each 
student’s specific knowledge gaps are filled. Another advantage of 
ChatGPT lies in its potential for a more inclusive learning 
environment. In some small-group settings, students might feel 
hesitant to participate actively due to various factors, such as shyness 
or language barriers. As an AI interface, ChatGPT eliminates such 
barriers and provides a non-judgmental and non-intimidating 
platform with which learners can engage and ask questions freely. 
However, it is also important to acknowledge the limitations of 
ChatGPT as a surrogate for small-group learning. Indeed, ChatGPT 
lacks the interactivity and dynamic discussions of small-group 
settings. Learning in small groups allows for collaborative problem-
solving, peer-to-peer feedback, and the exchange of diverse 
perspectives. These interactive elements foster critical thinking and 
deeper understanding, which ChatGPT cannot fully replicate. There 
is also a potential risk of undermining critical thinking and problem-
solving skills among students. The ease of accessing information from 
AI could lead to a dependency that detracts from deeper engagement 
and intellectual development. Balancing these aspects is crucial for the 
responsible and effective use of AI in these critical sectors.

The fact that the application of AI will extend beyond academic 
support to direct patient care and clinical decision-making is obvious. 
As an advanced AI-driven tool, it can assist healthcare providers by 
offering quick access to medical information, suggesting potential 
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diagnoses, and providing drug information, thereby acting as a 
supportive tool for decision-making (30). In patient interactions, 
ChatGPT could be  employed for patient education, explaining 
medical conditions and treatments in easily understandable language, 
and for gathering preliminary patient histories, thus streamlining the 
pre-consultation process. In the near future, we  can envision AI 
systems aiding in diagnostic processes by analyzing patient data, 
symptoms, and medical histories, thereby providing clinicians with 
potential diagnoses or highlighting overlooked aspects of a patient’s 
condition. This has been thoroughly discussed in transformative fields 
like radiology and pathology, where AI’s image recognition capabilities 
can augment human expertise (43, 44). Moreover, AI can play a 
crucial role in personalized medicine. By analyzing large datasets, 
including genetic information, AI can help tailor treatments to 
individual patients, enhancing the efficacy and reducing the side 
effects of therapies (45). In patient management, AI tools can assist in 
monitoring chronic conditions, alerting healthcare providers to 
changes in a patient’s status, and suggesting adjustments to treatment 
plans (46). Furthermore, ChatGPT could be integrated into electronic 
health records (EHRs) systems, assisting with documentation tasks, 
reducing administrative burdens, and allowing clinicians more time 
for patient care (47). However, it is crucial that these applications are 
monitored and guided by healthcare professionals to ensure accuracy 
and ethical use, particularly in dealing with sensitive patient data and 
making clinical decisions. The integration of ChatGPT into medicine 
and clinical care promises not only to enhance efficiency but also to 
improve the quality of patient education and engagement, ultimately 
contributing to better healthcare outcomes.

Limitations

The present study on ChatGPT’s performance in clinical problems 
entailed several potential limitations that should be considered in the 
context of medical education and clinical practice. The limited dataset 
size is a first point of concern. Our reliance on a dataset of OB/GYN 
course questions and state exams may not have adequately captured 
the vast range of medical knowledge and question types that are 
encountered in real-world scenarios. Therefore, the use of a more 
extensive and diverse dataset would have provided a more 
comprehensive evaluation of ChatGPT’s abilities. Moreover, the fact 
that the study focused solely on course questions and state exams in 
the field of OB/GYN may call into question the generalizability of our 
data. Each medical specialty has its unique complexities, 
terminologies, and practice nuances, which may not be uniformly 
comprehensible or addressable by a generalized AI tool like 
ChatGPT. For instance, the diagnostic reasoning in psychiatry, in 
surgical fields, or in emergency medicine present different challenges 
that may not be fully captured in the OB/GYN examination context. 
However, recent research in medical education and the potential 
application of ChatGPT in diverse educational and clinical settings has 
shown that ChatGPT shows general applicability and could serve as a 
valuable tool for medical educators, students, and clinicians alike (6, 
48–51). In fact, a fundamental advantage of AI is its high flexibility, 
allowing it to be  applied effectively in various settings without 
diminishing its impact.

The study’s results regarding the impact of question difficulty on 
ChatGPT’s performance may also raise concerns. While ChatGPT 
demonstrated consistent performance in the OB/GYN course dataset, its 

effectiveness was influenced by the complexity of the questions in the state 
exam. This finding raises doubts about ChatGPT’s adaptability to varying 
levels of difficulty and emphasizes the need both for further fine-tuning 
and for incorporating data that could enhance the tool’s performance 
across all contexts. Another potential limitation is the inability of 
ChatGPT to process images. In medical education, visual information – 
such as radiological images and anatomical diagrams – plays a vital role. 
The fact that ChatGPT struggles with image processing currently restricts 
its applicability in real-world medical scenarios in which such visual 
content is very commonly encountered. However, the tool’s newest 
version – ChatGPT-4 – addresses this shortcoming by implementing 
image-analysis features that are able to identify objects in photos (52). This 
innovation may indeed only mark the beginning of further advancements 
in this area.

All of these limitations are, however, temporary. In the next 
decade, ChatGPT is expected to undergo transformative 
advancements, primarily driven by breakthroughs in artificial 
intelligence, machine learning, and natural language processing. 
We can anticipate a more nuanced understanding of language and 
context, including better handling of cultural nuances and idioms, 
achieved through sophisticated algorithms and diverse, expansive 
training datasets. Enhanced contextual awareness will make 
interactions more coherent over longer conversations, while 
personalization features will tailor responses to individual user 
preferences and histories. Multimodal capabilities will likely 
be integrated, allowing ChatGPT to process and respond to text, voice, 
and visual inputs. Real-time learning from interactions will 
continuously update its knowledge base, and efforts have to be made 
to ensure ethical use and bias mitigation.

Conclusion

Our data provide valuable insights into ChatGPT’s role in medical 
education and clinical practice, particularly in the field of OB/
GYN. The findings suggest that ChatGPT demonstrates promising 
potential as a supplementary tool for medical students and healthcare 
professionals alike. ChatGPT’s ability to provide accurate and 
insightful responses to medical questions showcases its adaptability to 
complex clinical scenarios. The study’s insights into ChatGPT’s 
capabilities within OB/GYN are particularly significant, hinting at 
broader implications for its application across various medical 
settings. As AI technology continues to advance, it is necessary to 
continue evaluating and refining tools like ChatGPT to ensure they 
meet the evolving needs of medical education and practice, while also 
addressing ethical considerations and maintaining the highest 
standards of patient care.
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Objective structured clinical examination (OSCE) is a well-known assessment 
method to evaluate clinical skills and competence in healthcare. Following the 
recently reformed National Competence-Based Catalog of Learning Objectives in 
Medicine, the implementation of this assessment method in the training program 
for medical students is now obligatory in Germany. This major change requires 
a reorganization not only of the training programs but also of the students 
themselves and the way they learn. We performed a poll evaluating the students’ 
opinions regarding these major changes and the implementation of the OSCE with 
a new training program. To implement this assessment method and to evaluate 
the OSCE, Kern’s six-step approach comprising (1) problem identification and 
general needs assessment, (2) needs assessment of the targeted learners, (3) goals 
and objectives, (4) educational strategies, (5) implementation, and (6) evaluation 
and feedback was applied. To evaluate and gather feedback, a poll was used to 
analyze the student’s opinions regarding OSCE in gynecology and obstetrics and 
OSCE in general, in addition to the regular analysis of the students’ results. To 
reform the educational strategy, a two-step approach was developed: First, the 
students completed the regular training program and a written examination, and 
second, they participated in a 1-week clerkship, in small group teaching, and in 
the OSCE. The OSCE stations were developed primarily based on the National 
Competence-Based Catalog and the German Catalog of Learning Objectives in 
Medicine, as well as on the feedback of experts reflecting their expectations for 
physicians beginning their careers. The students performed well in the OSCE and 
gave positive feedback regarding this examination method. Furthermore, they 
welcomed the upcoming changes by considering OSCE a valuable assessment 
tool, and they showed appreciation for the two-step approach by supporting the 
combination of an OSCE and a written examination. Thus, this article presents the 
implementation of an OSCE and a strategy for the adaptation of the curriculum 
to fulfill the new OSCE requirements and—to our knowledge—reveals students’ 
primary opinions regarding the changes in their medical training program for the 
first time.
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1 Introduction

The objective structured clinical examination (OSCE) is a method 
to evaluate the examinee’s clinical skills and competency (1). An OSCE 
often has numerous stations each with a task, for example, obtaining a 
patient’s history, which the student conducts by acting as a physician. 
An examiner evaluates the student by considering certain predefined 
factors such as the student’s introduction or demeanor. As a result, the 
OSCE provides greater impartiality and equity than alternative 
approaches to practical assessments (2). The students are asked to apply 
knowledge in a situation likely to occur in a physician’s daily work 
routine instead of simply demonstrating the memorization of facts, as 
is appraised by most traditional written examinations (3). Therefore, 
the OSCE allows for a clinical competence-based assessment at a high 
level of Miller’s pyramid (4). In the last few decades, OSCEs have 
become a popular assessment method used in almost every medical 
discipline, such as dentistry (5), and in other healthcare professions 
such as nursing (6) or midwifery (7). Therefore, the objectives of OSCEs 
are adapted to each discipline. In obstetrics and gynecology, the 
reported OSCE includes topics covering a wide spectrum of clinical 
skills, such as a pelvic examination (8, 9), simulation of delivery (10), 
examination of a vaginal wet mount to diagnosing vaginitis and/or a 
sexually transmitted disease (8), and a breast examination (8), and 
assesses competencies such as the interpretation of cardiotocograph or 
laboratory results, for example, reflecting ovarian failure (11), 
management of risk factors and their complications in pregnancy (12), 
or the treatment and handling of a miscarriage (13). Virtual OSCEs 
have recently been described as a response to the COVID-19 pandemic 
(14). As a result, multiple OSCE stations depicting the breadth of the 
obstetric and gynecologic disciplines have been recorded.

In Germany, the National Competence-Based Catalog of Learning 
Objectives in Medicine is being reformed in line with the “Master Plan 
for Medical Studies 2020” (15, 16). In the revised catalog, OSCEs are 
required as an assessment instrument. As a result, several colleges 
have begun to implement OSCEs: for example, the Faculty of Medicine 
at the Goethe University in Frankfurt and the University of Dresden 
both provide OSCE preparatory courses. Other universities, such as 
the Friedrich-Alexander University in Erlangen’s Faculty of Medicine 
and the Charitè in Berlin, have changed their didactical conceptions 
to a more skill-related model (17).

This study focuses on (1) the development and implementation 
of an OSCE in gynecology and obstetrics in line with this new reform 
as a model for other training programs and (2) the reaction of the 
students regarding the OSCE implementation in their curriculum. 
Thus, an OSCE in gynecology and obstetrics was developed and 
implemented using Kern’s six-step approach (18), and a poll was 
taken to assess the students’ attitude toward the established changes. 
A two-step approach was developed as an educational strategy to 
prepare the students for the OSCE (19). The students’ achieved 
adequate results in the OSCE and their feedback was positive. 
Regarding their reaction to the overall OSCE implementation in their 

curriculum, the students welcomed OSCE as a good assessment tool 
in general and specifically in obstetrics and gynecology. The two-step 
approach seems to be a suitable educational strategy, supported by 
the students’ feedback that the combination of a written examination 
and an OSCE is useful to appropriately assess their knowledge. 
Overall, the students supported the OSCE’s implementation, adapted 
quickly to the new teaching methods and assessment design, and 
appeared to benefit from the OSCE in general.

2 Methods

To implement an OSCE in the module “Obstetrics and 
Gynecology” we used Kern’s six-step approach (18). Furthermore, the 
Delphi technique (20) was used to allow structured communication 
between highly qualified clinicians in senology, oncology, and perinatal 
medicine. The six-step approach was applied as follows (Figure 1):

2.1 Problem identification

The first step, named “problem identification,” was used to 
describe the current situation of medical education and to identify the 
problem. In the past, studying human medicine has been focused on 
simply learning facts, rather than applying the knowledge in a 
practical way. Therefore, the recently formed “Master Plan for Medical 
Studies” now suggests a reform of medical education and practical 
training in all fields, including obstetrics and gynecology (15). The 
described changes in the “Master Plan for Medical Studies” were 
analyzed and compared with the current situation to identify the 
problem at hand.

2.2 Needs assessment of the targeted 
learners

We assessed the needs of the targeted learners. In this case, the 
needs of those affected by the upcoming reform in obstetrics and 
gynecology were discussed and identified.

2.3 Goals and objectives

The goals and objectives should be measurable and specify the 
cognitive, affective, and psychomotor skills necessary to fulfill the 
defined requirements for the targeted learners and to solve the 
identified problem. The updated German National Competence-
Based Catalog (16) and German Catalog of Learning Objectives in 
Medicine (21) defined diseases and skills within obstetrics and 
gynecology to be  known and mastered by every student after 
successful graduation. Thus, the National Competence-Based Catalog 
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and the German Catalog of Learning Objectives in Medicine were 
analyzed (16, 21). In the next step, the curriculum of obstetrics and 
gynecology at the Rhenish Friedrich Wilhelm University of Bonn was 
studied and compared with the requirements of both catalogs to 
identify discrepancies. Furthermore, the European Board and College 
of Obstetrics and Gynecology (EBCOG) examinations were evaluated 
regarding their content. Finally, clinical members with high 
qualifications in senology, oncology, and perinatal medicine were 
involved in defining key practical skills and competencies in obstetrics 
and gynecology using the Delphi technique (20).

2.4 Educational strategies

In the next step “educational strategies,” the curriculum was 
revised to fulfill the educational objectives. Therefore, educational 
methods were discussed and conceptualized to adapt to the content 
and structure of the reformed curriculum.

2.5 Implementation

In this step, the implementation process of the OSCE after the 
realization of the curriculum changes was described.

2.6 Evaluation and feedback

Finally, the OSCE results and the feedback regarding the 
implementation of the OSCE were considered and supplemented by 
questions reflecting the student’s overall opinion of OSCE as an 
assessment method. The students’ OSCE results provided information 

regarding the quality of their practical and theoretical preparation for 
passing the OSCE. The poll with the questions was realized directly 
after the students had completed the OSCE. The organization 
committee handed the questionnaires out to the students who 
voluntarily answered the questions in a separate room. The 
questionnaires were anonymously collected in a box inside the room. 
The Ethics Commission of the University Hospital Bonn approved 
the approach (138/23).

3 Results

3.1 Problem identification

Prior to the reform, the students’ training program for gynecology 
and obstetrics at the University Hospital Bonn consisted of lectures 
and seminars, followed by a written multiple-choice examination, 
and an internship on the wards, which students had to pass with an 
oral examination. In this oral examination, the students were asked 
to present a patient’s history, which is clearly a vital component of a 
physician’s daily practice. However, emphasis on practical skills and 
clinical competence was therefore inadequate in this 
training programm.

The “Master Plan for Medical Studies 2020” led to changes in the 
German National Competence-Based Catalog (16) and the German 
Catalog of Learning Objectives in Medicine (21) with more focus on 
the practical skills and competence that should be  mastered by 
students. Therefore, the reform required an adaption of the current 
curriculum. Based on this new focus on practical skills and 
competencies, modified assessment methods, such as the OSCE, were 
needed, which allow an evaluation of the examinee’s clinical skills and 
competency (1).

FIGURE 1

Overview of Kern’s six-step approach applied for OSCE implementation.
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3.2 Needs assessment and targeted 
learners

In this case, the targeted learners were current medical students 
at the university hospital Bonn, who were enrolled in the module 
“gynecology and obstetrics” and thus mainly in the 10th semester. 
Two needs of the targeted learners were assessed: (1) Based on the 
reform, the students will have to face OSCE as a new assessment 
method in final examinations (15, 16). Therefore, the students should 
be  confident prior to facing the new method and thus should 
be  trained appropriately, so that the students could focus on the 
content of the OSCE station, instead of concerning themselves with 
the new examination setup. (2) As future physicians, the students 
needed to train and master their practical skills and their 
competencies. Therefore, students needed modules and clerkships, 
during which they could train their skills and competencies on 
models or on patients under supervision. In order to do justice to the 
students’ needs, the training program had to evolve.

3.3 Goals and objectives

Several functions of a physician were mentioned in the German 
Catalog of Learning Objectives in Medicine (21), with the third 
description referring to the physician as a communicator (s. A 1.5). 
This high communication rating had not found a home in educational 
approaches thus far. Furthermore, the catalog emphasized the 
importance of medical students being able to gather patients’ histories 
and execute examination methods (s. A 2.1.1, 2.4.1, 2.5.1, or 2.6.1). 
The National Competence-Based Catalog of Learning Objectives (16) 
also requires similar skills (III.8). Thus, successful students should 
be able to perform these skills during an assessment such as OSCE. In 
an OSCE, skills would be tested in regard to a certain subject and/or 
pathology, so that subjects had to be defined. Subjects for the OSCE 
were picked by overlapping topics from both catalogs (16, 21). For 
example, the station “speculum insertion” was created based on the 
listing of the disease: “cervix carcinoma” in the National Competence-
Based Catalog of Learning Objectives [VI.06-01.4.12, (16)] and in the 
German Catalog of Learning Objectives in Medicine [Teil C:53 
Krankheitsbilder (21)]. Furthermore, this station covers the item 
“prevention and screening” from the German Catalog of Learning 
Objectives in Medicine [Teil A, 2.6 (21)]. In the next step, the 

curriculum of obstetrics and gynecology at the Rhenish Friedrich 
Wilhelm University of Bonn and the content of the European Board 
and College of Obstetrics and Gynecology (EBCOG) examinations 
were studied and compared with the subjects of the catalogs. 
Following this, clinical members with high qualifications in senology, 
gynecological oncology, gynecological endocrinology, reproductive 
medicine, and perinatal medicine were involved in the process using 
the Delphi technique (20) to define key practical skills and 
competencies in obstetrics and gynecology and thus choose the 
subjects of the OSCE’s stations (s. Table 1). Finally, using the gathered 
data and professional input, practical skills and competencies in 
obstetrics and gynecology were chosen, including breast and vaginal 
examination, delivery supervision, and medical care during 
pregnancy (s. Table 1). In the station “delivery,” where the Apgar score 
should be determined, an interdisciplinary approach was established 
with colleagues from the Department of Neonatology and Pediatric 
Intensive Care (s. Table 1) in the respect to the subjects of neonatology 
in the catalogs [VIII.7. (16)].

3.4 Educational strategies

As an educational strategy, a two-step approach was implemented 
(19): In the first step, the module “obstetrics and gynecology” had to 
be  passed by the students during their third clinical year. In the 
module, the students could attend lectures and seminars and had to 
pass a written examination. As the second step, the students had to 
attend a 1-week clerkship with an OSCE as an assessment tool. During 
the clerkship, the students rotated within the department, with each 
student assigned to a different physician each day. Thus, each day, the 
students were exposed to a specific region such as the prenatal 
diagnostic department, to a functional area such as the operating 
room or labor ward, or to patient wards such as the postnatal ward. 
During the clerkship, consultants from our clinic’s various 
departments taught the students in small groups (up to 10 students). 
Vaginal examination, breast examination, birth mechanics, and 
contraception were among the topics covered. The consultants used 
models for training as much as possible, so that the students could 
perform vaginal and breast examinations as well as learn the hand 
grips important during labor. During the 1-week clerkship, these 
practical abilities might be  honed further with training from the 
assigned physicians and separately with models in the teaching facility.

TABLE 1  Overviews of the stations, their affiliations to each department and the assessed skills and competence.

Stations Breast cancer Cervical 
Neoplasia

Delivery Gestational 
diabetes

Preeclampsia

Departments Senology Gynecological Oncology Obstetrics and 

pediatrics

Obstetrics Obstetrics

Skills and 
competencies

Taking patient’s history Taking patient’s history Taking patient’s history Taking patient’s history

Breast examination Vaginal examination

Performing cervical 

smear

Analysis of the smear

Vaginal examination

Guiding a delivery

Performing a first care 

of the newborn

Analysis of the pregnancy 

record

Analysis of a 

cardiotocogram

Analysis of the pregnancy 

record

Analysis of a cardiotocogram

Report of the patient’s history 

and result of the examination

Defining Pap-type Taking the Apgar 

score

Diagnose gestational 

diabetes

Diagnose preeclampsia
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Furthermore, the students could use the e-learning platform 
Amboss® or watch video podcasts reviewing topics such as “breast 
examination” and “concept of the pregnancy record” to accompany 
the training program.

3.5 Implementation

The OSCE was performed during the last term of medical school. 
The students (113 students) completed the module “obstetrics and 
gynecology” and a 1-week clerkship at the Department of Obstetrics 
and Gynecology prior to the OSCE, as described with two-step 
approach (s. above). For the OSCE, students were randomly assigned 
to one of 13 total exam groups. Every group had to travel through 
three of the five stations, being assigned again at random. Each station 
lasted 5 min. Students had time between stations to read the case 
vignette and take a breather before moving on to the next station. 
Examiners were required to grade students using a digital standardized 
questionnaire. The examiners received training to familiarize 
themselves with the digital grading tool prior to the OSCE. Students 
could reach a maximum of 25 points by fulfilling a checklist of items 
(22, 23). The tests were carried out on models.

In the station “senology,” students were asked to envision 
themselves as physicians in a senologic outpatient clinic, where they 
should take a patient’s medical history, perform an examination, 
describe a clinical report, and mention one key differential diagnosis. 
The station “speculum insertion” asked that the examinee obtain the 
patient’s history, perform a speculum insertion, perform a cervical 
smear and Papanicolaou’s test, and discuss the clinical results. In the 
station “delivery,” students were asked to identify the phases of labor 
of a patient during delivery, to guide the delivery itself using a model, 
and to give first aid to the infant, which included calculating the 
Apgar score. In the station “gestational diabetes,” students were 
confronted with a patient complaining of typical symptoms of this 
disease. The students were asked to identify their suspected diagnosis, 
outline the risk factors in the pregnancy record, and describe the 
cardiotocograph. In the station “preeclampsia,” students had to 
identify the most likely diagnosis based on the pregnancy record and 
the patient’s symptoms, indicating a hypertensive disorder during 
pregnancy. Finally, the students were asked to analyze the patient’s 
cardiotocograph (s. Table 1).

3.6 Feedback

In total, 113 students had scores ranging from 39 to 75, with a 
maximum score of 75, resulting in an average score of 63.92. (IQR: 
60–69). The average, maximum, and minimum scores for the 58 
students who had completed the station “senology” were 21.97 
(IQR: 21–23), 25, and 15, respectively. A total of 98 students 
achieved average, maximum, and minimum scores of 22.41 (IQR: 
21–24), 25, and 13, respectively, at the station “speculum insertion.” 
A total of 80 students completed the “delivery” station and received 
scores ranging from 7 to 25, with an average of 20.91 (IQR: 20–23). 
The station “gestational diabetes” was completed by 58 students 
with an average score of 20.75 (IQR: 19–24), a minimal score of 12, 
and a maximal score of 25. A total of 45 students passed through 
the station “preeclampsia” and achieved an average score of 19.47 

(IQR: 17–22), a minimal score of 13, and a maximal score of 25 (s. 
Figure 2).

A total of 87 students who completed the OSCE (76.99%) 
answered the questionnaire (s. Figures 3, 4). The average age was 
25 years (IQR: 24–26, youngest student: 23, oldest student: 35). There 
were 60 female students, 26 male students, and 1 gender-diverse 
student. In total, 20 students had work experience in healthcare 
prior to studying medicine, while 67 students had none. There was 
no statistically significant difference in the replies to these yes/no 
questions between the groups with and without experience. 
Figures 3, 4 depict the questions and responses of the students. Open 
inquiries on the positive and negative elements of the stations 
revealed the following aspect. Regarding the use of models, the 
students appreciated the utility of the breast model with the ability 
to inspect breast lumps in the station “breast examination,” while the 
students complained that the model in the station “speculum 
insertion” was insufficient to demonstrate the investigation of 
the vagina.

4 Discussion

The OSCE was implemented in the current curriculum by 
applying Kern’s six-step approach. Through the students’ experiences 
of completing the OSCE, they developed a positive attitude toward 
this specific OSCE and toward OSCE in general, reflected by the 
poll data.

Kern’s six-step approach is common for curriculum development 
worldwide (24–26) and has been recently used to implement new 
topics from the German National Competence-Based Catalog of 
Learning Objectives in Medicine (16), such as: “conflicts of interest 
and communicating risk” (27). Further tools to design health 
professional education curricula are emerging: One approach to 
modifying the curriculum is the “system thinking perspectives,” by 
which the educator using the 3P-6Cs toolkit is able to understand the 
students’ perspectives of the integration of elements within 
the medical education program and the impact of these elements for 
the lifelong practice of the student (28). Another approach applies the 
“twelve tips”: (1) identify the purpose and scope of change, (2) create 
a vision, (3) develop a strategy for change involving key stakeholders, 
(4) importance of quick visible wins and communication, (5) analyze 
the internal environment and culture, (6) consider the external 
environment, cultural contexts, and political influences, (7) choose 
the right combination of approaches to change, (8) use project 
management techniques for operational planning and 
implementation, (9) acknowledge the psychological impact of 
changes, (10) plan for transition and loss of competence, (11) do not 
underestimate the complexity, and (12) celebrate success and shift 
from project to “New reality” (29). These approaches are based on 
different priorities such as the establishment of support in a 
department for the upcoming changes or focus on the student’s 
perspectives. Kern’s six-step approach was chosen based on its known 
establishment worldwide, its production of valid and reliable results, 
and its straightforward structure.

The development and implementation process of an OSCE in 
the revised curriculum using Kern’s six-step approach was 
successful based on (1) the satisfactory results of the 113 students 
passing the OSCE (18, 19), (2) the results of the poll, and (3) the 
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answers to the open inquiries: (1) The comparability with other 
OSCEs is demonstrated by a similar average result of 85% (10, 11, 
19). This may be caused by the similarity of the OSCE stations and 
the tested skills and competencies required to treat a certain patient 
profile (8, 9, 11). Only one station included a stark difference to the 
previously published OSCEs in obstetrics and gynecology: This 
station devoted to a normal delivery also included the evaluation of 
the newborn’s health by asking the students to determine an Apgar 
score. Nonetheless, the different stations seemed to have a similar 
level of difficulty based on the comparable average results (s. 
Figure 2).

(2) The response rate of 76.99% in this poll is higher than the 
overall average response rate of patients and healthcare 
professionals in surveys worldwide (30), and thus is generalizable 
based on the standard of many journals (31, 32). The primarily 
positive answers (65%) to the question: “Did you feel well prepared 
for the OSCE?” (Figure 3) indicate a well-realized implementation 
process and support the two-step approach. The negative answers 
(25%) show the need for further improvement such as the 
implementation of mock OSCEs (33–35). Students criticized the 
short amount of time allotted for each station, a comment also 
found in other OSCE reports (11, 36). From a practical point of 

FIGURE 2

Overview of the OSCE results (box plots).
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view, a short time period for each station allows for the completion 
of more and various stations in the same time frame, so, in this 
case, the time length of each station was chosen to last 5 min, 
similar to most described OSCEs and as recently published for 
Australian medical schools (37). From the examiner’s point of 
view, the limited time demands that the student is well prepared 
and confident in performing the procedure. For an acceptable 
standard, the students must have practiced the task several times, 
comparable to the learning curve of surgical procedures [for 
instance, 80 cases are required for an acceptable standard in 
laparoscopic colorectal surgery (38)] (39). From the future 
physician’s view, the limited time reflects the limited time available 
during a physician’s daily routine. The case vignette and task 
descriptions of the stations were clear and distinct, which is often 
described by other studies but may be biased by the one-sided 
publication of good results (40–43). A total of 78% of the 
respondents prefer an OSCE, corresponding to studies in Ethiopia 
and Nigeria (44, 45). A reason for this may be that the students find 
the OSCE less difficult than written examinations, although this 
stands in contrast to the fact that published OSCE results show a 

wide range, some with better and some with worse results in 
comparison to written assessment (46, 47). On the other hand, 21% 
of the respondents prefer a written examination, which may 
be caused by higher stress and nervousness in an OSCE than in a 
written examination (48). A total of 87% of the respondents feel 
better prepared for their practical year and their career entry 
through the OSCE. Dental students described the OSCE as a 
superior method for evaluating their clinical skills and for 
presenting questions applicable to real-life clinical situations (43, 
49). Furthermore, students attending an OSCE in Oakland show 
an improvement in long-term knowledge, supporting the benefit 
of an OSCE for their future careers (10). The students answered 
that the OSCE as an assessment method called attention to their 
weaknesses even before receiving the official results. In India, a 
similar rate of students reported that they could immediately 
identify their weak spots (50). (3) In the feedback questionnaire, 
several students reflected the use of models in the OSCE. Because 
of the ethical difficulties of performing genital examinations on 
actors, the examinations were realized using models, despite their 
known limitations. However, the availability of gynecological 

FIGURE 3

Questionnaire and results regarding the OSCE, Noa: No answer.
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teaching associates as live models to help teach gynecologic and 
obstetric examinations in the Netherlands and the United States of 
America (51–53), seems to be superior to the use of inanimate 
models (54) as well as provide a better cost–benefit ratio (55).

The establishment of OSCEs as an assessment method in the 
study of medicine, as required in the National Competence-Based 
Catalog of Learning Objectives in Medicine, German Catalog of 
Learning Objectives in Medicine, and the “Master Plan for Medical 
Studies 2020” (14, 15, 21), seems to be welcomed by the students 
because questions regarding their perception of OSCE as an 
assessment tool are mainly answered positively (Figure 4). In others 
countries, students and teachers have a similarly positive perception 
of the OSCE (42, 49, 56). This positive perception correlates with 
known evaluations, in which the students describe OSCE as an 
accurate measurement method to reflect their knowledge and skills 
(43, 57, 58). Therefore, the students’ approval rate of OSCE as an 
assessment tool in obstetrics and gynecology is on a similar level as 
the approval rate of OSCE as an assessment tool in general (Figure 4) 
proving the possibility of implementing an OSCE in various medical 
disciplines (5–7). However, the students attending this OSCE find the 
combination of written examinations and an OSCE useful. The 
students may see the need to incorporate both assessment methods 
to reflect their behavioral and cognitive skills and to be trained in 
both skills (4, 59), thus supporting the two-step approach. The 
combination of both assessment methods has the strongest predictive 
validity of the subsequent performance, correlating with the students’ 
wishes (60).

One limitation of this study is its design as a single-center study 
so that the students’ perception of the OSCE is solely based on their 
learning experience at the University Hospital Bonn. Furthermore, 
the students’ opinions may be influenced by the OSCE performed 
shortly before answering the poll. Although 113 students completed 
the OSCE, only 87 students (76.99%) answered the poll, so possibly, 
only students with a particular attitude answered the poll. A further 
limitation of this study is that the poll lacks an analysis of the 
students’ experiences during the clerkship and the small group 
teaching. This could be relevant as the students surely had different 
experiences due to the daily fluctuation of cases during the clerkship 
and the varying teaching talents of the supervisors, leading to 
different levels of learning success. This may explain why 25% of 
students claimed to miss adequate preparation for the OSCE 

(Figure 3), whereas 75% of students described their preparation as 
adequate. Furthermore, the conception of the OSCE prevents an 
analysis regarding internal consistency such as Cronbach’s alpha (61) 
because only a low number of stations are passed by all students. The 
realization of more stations for the assessment of the students is 
hindered by the limited possibility of dispensing physicians from 
their daily routines. The allocation of three stations from five possible 
stations allows more aspects of obstetrics and gynecology to 
be covered despite the shortage of staff.

OSCEs in general and specifically in obstetrics and gynecology 
are perceived positively by students. The students prefer the OSCE as 
an additional assessment method, thereby welcoming the changes 
regarding the implementation of more OSCEs in the study of 
medicine and favoring the establishment of a two-step learning 
approach in Germany.
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Introduction: In Northern Europe, vacuum-assisted delivery (VAD) accounts for

6–15% of all deliveries; VAD is considered safe when conducted by adequately

trained personnel. However, failed vacuum extraction can be harmful to both the

mother and child. Therefore, the clinical performance in VAD must be assessed

to guide learning, determine a performance benchmark, and evaluate the quality

to achieve an overall high performance. We were unable to identify a pre-

existing tool for evaluating the clinical performance in real-life vacuum-assisted

births.

Objective: We aimed to develop and validate a checklist for assessing the clinical

performance in VAD.

Methods: We conducted a Delphi process, described as an interactive process

where experts answer questions until answers converge toward a “joint opinion”

(consensus). We invited international experts as Delphi panelists and reached

a consensus after four Delphi rounds, described as follows: (1) the panelists

were asked to add, remove, or suggest corrections to the preliminary list of

items essential for evaluating clinical performance in VAD; (2) the panelists

applied weights of clinical importance on a Likert scale of 1–5 for each item;

(3) each panelist revised their original scores after reviewing a summary of the

other panelists’ scores and arguments; and (4) the TeamOBS-VAD was tested

using videos of real-life VADs, and the Delphi panel made final adjustments and

approved the checklist.

Results: Twelve Delphi panelists from the UK (n = 3), Norway (n = 2), Sweden

(n = 3), Denmark (n = 3), and Iceland (n = 1) were included. After four Delphi

rounds, the Delphi panel reached a consensus on the checklist items and

scores. The TeamOBS-VAD checklist was tested using 60 videos of real-life
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vacuum extractions. The inter-rater agreement had an intraclass correlation

coefficient (ICC) of 0.73; 95% confidence interval (95% CI) of [0.58, 0.83],

and that for the average of two raters was ICC 0.84 95% CI [0.73, 0.91].

The TeamOBS-VAD score was not associated with difficulties in delivery, such

as the number of contractions during vacuum extraction delivery, cephalic

level, rotation, and position. Failed vacuum extraction occurred in 6% of the

video deliveries, but none were associated with the teams with low clinical

performance scores.

Conclusion: The TeamOBS-VAD checklist provides a valid and reliable

evaluation of the clinical performance of vaginal-assisted vacuum extraction.

KEYWORDS

performance, emergency, obstetric, vacuum extraction, team, video, checklist

1 Introduction

In Northern Europe, 6–15% of women have had a vacuum-
assisted delivery (VAD) (1). Notably, most births using a vacuum
have good outcomes, and VAD is generally accepted as safe
when performed by appropriately trained healthcare providers
(2). When delivery is indicated in the second stage of labor,
obstetricians must balance the differing risks of instrumental-
assisted births with those of second-stage cesarean births.
Women delivered successfully using a vacuum have a higher
chance of uncomplicated births in subsequent pregnancies
than those delivered through a cesarean section. Furthermore,
cesarean birth in the second stage can be challenging because
of increased maternal and perinatal risks (3). Therefore,
instrumental delivery remains a core obstetrical competence,
and systematic clinical performance evaluation is crucial to ensure
ongoing quality assessment and research to improve clinical
training (4).

Available checklists for VAD have been designed to support
procedural task execution, as cognitive aids or by evaluating
by item-by-item feedback. These existing checklists in vacuum
extraction use simple dichotomous items (not done/done) or
Likert scales (5–7). However, a growing body of empirical
evidence suggests that performance assessment should include
weighted checklist items to differentiate between essential and
less important actions. Furthermore, the inclusion of time frames
helps to create a more refined assessment of performance (8,
9). The main advantage of these performance assessment tools
is the production of an objective summative score that is
valuable in quality assessment, benchmarking performance and
research (10).

We could not identify an existing performance assessment
tool for real-life vacuum-assisted births that fulfilled the
abovementioned requirements; therefore, this study aimed
to develop and validate a checklist for assessing the clinical
performance of VAD.

Abbreviations: VAD, vacuum-assisted delivery; ICC, intraclass correlation
coefficient; CI, confidence interval.

2 Materials and methods

2.1 Delphi method

We developed the TeamOBS-VAD checklist using a Delphi
process to evaluate clinical performance (Figure 1). The Delphi
method is an interactive process in which experts answer questions
in four rounds until the answers reach a consensus. This is an
internationally recognized method for solving research questions
with different clinical approaches in practice and limited evidence
(11–13). Our research aimed to develop a list of core items/tasks
that a team should perform when conducting a VAD. The Delphi
process was conducted online using Google survey tool forms.

Eighteen international obstetricians were invited to participate
in the Delphi panel; 12 accepted and completed the Delphi process.
The Delphi panelists were obstetric consultants from the UK
(n = 3), Norway (n = 2), Sweden (n = 3), Denmark (n = 3), and
Iceland (n = 1). The Delphi process was anonymous to ensure equal
weight for all participants’ arguments and suggestions. The Delphi
steering committee (NU, LB, OK, and LH) drafted a preliminary list
of items identified from the literature and international guidelines,
each representing a core task in the VAD.

In the first round, the panel reviewed the preliminary list of
items and was asked to add, remove, or suggest the wording of
items and argue why. In the second round, panelists weighted each
item for clinical importance on a 5-point Likert scale, where “5” was
highly important and “1” was least important. In round three, the
panelists reassessed the weights after reviewing a summary of the
other panelists’ scores and arguments. Consensus was defined when
90% of the panelists’ scores fell within three neighboring categories
using the Likert scale range of 1–5.

The TeamOBS-VAD checklist was designed using a predefined
blueprint (10). The checklist resulted in a total score calculated
using a “weighted score” of 0–100% as a percentage of the highest
possible points and the assessors’ subjective global rating, the
“patient safety score,” ranging from 0–100% (100% served as a goal
for others). The “patient safety score” represented the assessors’
subjective global rating of all treatment actions and offered the
opportunity to evaluate aspects of performance that were not
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FIGURE 1

The Delphi process for the TeamOBS-VAD checklist.

captured by the 18 items. The TeamOBS-VAD score was calculated
as follows: (weighted score + patient safety score)/2.

2.2 Validity and reliability testing

We used the conceptual definitions and arguments for validity
described by Cook et al. (14, 15) to test validity and reliability.
We used video recordings of real-life VADs, collected with
informed consent from all individuals present (patients and staff)

in the videos from two Danish hospitals: Aarhus University and
Horsens Regional Hospitals. Aarhus University Hospital, with
approximately 5,000 deliveries per year, provides level III maternal
care (16) and Horsens Regional Hospital, with approximately
2,000 deliveries per year, provides level II maternal care. All 17
birthing suites at the two hospitals were equipped with two or three
high-definition minidome surveillance cameras and a microphone
attached to the ceiling, allowing for a comprehensive view of the
room. As previously described, the recordings were automatically
activated using Bluetooth (17). The instruments used for vacuum
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extraction were a Malmström or Bird metal size 5–6 cm cup or a
soft silicone cup. Videos were obtained with informed consent over
15 months between January 2015 and March 2016 and analyzed
between 2018 and 2019.

Consultants LH and LA conducted tests for validity and
reliability. They were experienced video raters from previous
TeamOBS studies. In a session, they were trained as “raters”
to develop familiarity with the checklist, followed by detailed
discussions about the high and low score definitions for each item
in the tool. The TeamOBS-VAD checklist was then independently
applied to 60 real-life VAD video recordings. One month later, they
reassessed 20% of the recordings (randomly selected) to evaluate
both inter-rater and intra-rater agreements. Notably, all 60 videos
were ranked based on their clinical performance scores. NU, LB,
and LH reviewed the videos chronologically to determine where to
set the low, acceptable, and high team performance levels.

2.3 Ethics

This study was approved by the Central Denmark Region’s legal
department, Danish Data Protection Agency (2012-58-006), and
Central Denmark Region’s Research Foundation (Case No. 1-16-
02-257-14). All the participants (patients and staff) volunteered to
participate and provided informed consent.

2.4 Statistical analysis

The clinical performance scores were analyzed on a logit-
transformed scale to meet the criteria for normality and back-
transformed using the inverse logit function (18). Rater agreement
was described as summative using the intraclass correlation
(19), Bland–Altman plots, and limits of agreement (20). STATA
17 (StataCorp LP, College Station, TX, USA) was used for
statistical analysis.

3 Results

The Delphi panel achieved consensus in round one after
adjusting for five items and adding one. Notably, all panelists
weighted items according to importance on a Likert scale of 1–5;
they reached a consensus on 14/18 items in the second round and
a consensus on all 18 items in the next round. The TeamOBS-VAD
checklist was developed and tested for usability in a simulation
based on the Delphi method, and the raters found it easy to
understand and use (Figure 2, Supplementary material 1).

The validity and reliability were tested by applying the
TeamOBS-VAD checklist to 60 videos of real-life VADs. The inter-
rater agreement for an individual rater had an intraclass correlation
coefficient (ICC) of 0.73; 95% confidence interval (95% CI) of [0.58,
0.83], and that for the average of two raters ICC 0.84; 95% CI [0.73,
0.91]. The intra-rater agreement was tested as raters re-evaluated
11 videos, and the agreements had an ICC 0.74; 95% CI [0.24,
0.92] for rater one and ICC 0.90; 95% CI [0.67, 0.97] for rater 2.
Agreement was described using the Bland–Altman plot. The limits
used to indicate low, acceptable, and high clinical performance were

a score of <60%, 60–84%, and 85–100%, respectively; Figure 3. The
arguments for validity and reliability are presented in Table 1.

4 Discussion

4.1 Main findings

We used an international Delphi process to develop the
TeamOBS-VAD checklist to evaluate the clinical performance of
VAD. The checklist allowed the calculation of the total performance
score. The validity and reliability of the TeamOBS-VAD checklist
were high when applied by two raters. However, they were still
acceptable when used by one rater.

4.2 Strengths and limitations

A crucial strength of the study is the international, diverse
Delphi panel as this ensured a sensible construct along with
clinical applicability and increased the possibilities for international
adoption and acceptability (21). The panel’s feedback and
commentaries rounds guaranteed substantiated adaptations in the
described tasks as well of the framework of the checklist (13). We
recognize that the inclusion of a larger number of experts and
inclusion of other professional groups such as midwives in expert
panels could have been of additional benefit. Furthermore, as all
experts in the Delphi are based Northern Europe countries, we
recognize that the checklist will apply primarily in these countries.
However, with minor modifications the checklist may be useful in
other countries as well (22).

The use of videos of real-life vacuum deliveries was also a
significant strength to the validity and reliability (15). Informed
consent was obtained for all included videos, fulfilling all Danish
ethical and legal requirements. However, informed consent may
introduce potential selection bias, as we cannot exclude the
possibility that low-performing teams were less willing to provide
consent (23). It was nevertheless reassuring that 95% of the
obstetricians consented to include all their videos, and only two
videos were deleted when the staff withdrew consent (24).

4.3 Interpretation

The Delphi process was valuable in ensuring the inclusion
of different international perspectives in managing vacuum
extraction. The respective panelists’ national guidelines had
similarities; however, some elements differed (25). Discussions in
the Delphi panel included the acceptable number of pulls, when
to abandon the attempt, checking the position with ultrasound
(and it’s weighting according to importance), and examining
and suturing the perineum after delivery. The weighted score of
pain relief was discussed, as some panelists thought the idea of
delivery using a vacuum without considering further medical pain
relief was inappropriate. However, others did not consider the
need for additional analgesia. These different views may reflect
the expectations of the panelists and the availability or use of
epidural and spinal analgesia (26). Two Delphi panelists preferred
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FIGURE 2

In graphs (A,B) the inter-rater agreement are visualized as Bland Altman plots and limits of agreement. Clinical performance data was analyzed on
the log-it scale to meet the assumptions of constant mean, SD, and normality.

 gnitaulave tsilkcehC ecnamrofreP lacinilC                            
 vaginal delivery by vacuum extraction

Stage of 
management 
Category

No.
Item

Item 
description

Item 
weight

Not 
indicated

Cannot be 
assessed

Item 
weight

x

points

Not done 
or not 

con sidered 

Partially or 
incorrectly done, 

or not done in a timely manner 

Done correctly, 
completely and in a timely manner 

Item 
weight

x

points2 points 2 points 0 points 1 point 2 points

Preparation of the 
staff  team

1-1 Appropriate staff  trained in 
vaginal instrumental delivery 4

Partially done 
– safe but could be improved

Appropriate number and charge of staff  present 
who are trained in vaginal instrumental delivery

1-2 Team reviews background 
(‘check in’) 4

Partially done 
– safe but could be improved

Check-in includes: Parity of the mother; fetus: 
gestational age, weight and presentation; other risk factors

1-3 Team reviews indication & 
urgency of instrumental delivery 4

Partially done - safe but could 
be improved - timing not clearly 
specifi ed

The team states the indication (fetal or maternal) 
and time frame for delivery

Assessment 2-1 Considers whether 
contractions are adequate 3.5

Partially done 
– safe but could be improved

Assesses whether contractions are adequate 
(considers oxytocin - careful assessment if multgravid)

2-2 Abdominal examination
3

Partially done 
– safe but could be improved

Examination regarding whether the head is not 
or is only partly palpable per abdomen 
(head should be no more than 1/5 palpable)

2-3 Vaginal examination
4

Partially done 
– safe but could be improved

Examination regarding: Vertex presentation, 
cervical dilatation, rupture of the membranes, 
assessment of station, position and moulding

2-4 Ultrasound assessment 
of fetal position and descent, 
if clinically unsure

2
Partially done 
– safe but could be improved

Ultrasound assessment of fetal position and 
descent undertaken for clinical uncertainty

Preparation 
of the mother

3-1 Ensures correct position
3.5

Partially done 
– safe but could be improved

Ensure correct position of the mother, 
buttocks to the edge of bed

3-2 Informed consent
3

Partially done 
– safe but could be improved

Clear explanation of the procedure and 
informed consent given

3-3 Considers analgesia
3.5

Partially done 
– safe but could be improved

Considers and ensures appropriate analgesia 

3-4 Empty bladder
3.5

Considers whether the bladder is 
empty - no specifi c plan or action

Team ensures the bladder is empty or bladder is emptied

Procedure 4-1 Choice of instrument
4

Partially done 
– safe but could be improved

The operator chooses the instrument most appropriate 
for the clinical situation and his/her level of skill

4-2 Conducting the operative 
vaginal birth (application & initial 
traction)

4
Partially done 
– safe but could be improved

Instruments are placed and handled correctly 
according to guidelines 

4-3 Timing / traction
3.5

Timing or length ‘borderline’ 
(based on local guidance). Traction 
safe but could be improved.

The delivery is conducted within max 4 contractions and/or 
within 15-20 minutes  (May be modifi ed according to local 
guideline). Appropriate traction

4-4 Ensuring fetal well-being
4

Partially done - not done after 
every contraction

Fetal heartrate is assessed after each contraction

4-5 Relevant precautions taken 
against perineal tears 3.5

Partially done 
– safe but could be improved

Correct support during the delivery, “don´t push too hard”, 
hands on perineum and limited use of episiotomy

Safety 5-1 Re-assessment if 
poor progress 4

Done partially or 
not in a timely manner

Reassesses appropriately: when the cup detaches two to 
three tiems or there is no evidence of progressive descent 
after 1-2 contractions. Re-checks position.

5-2 Abandons attempted vaginal 
delivery when appropriate 4

Done partially or 
not in a timely manner

Abandons vaginal delivery when: there is no evidence of 
progressive descent with moderate traction, or where 
delivery is not imminent folllowing three or four contractions 
(May be modifi ed according to local guideline)

Patient safety score 6-1                                                                   
                                                               

                                                                 

                                                                  
                                                               Clinical performence score:

                                      (Patient safety score + Weighted score total)/2:

Scoring: Put a cross in the box and give “not indicated”, “cannot be assessd”, “0”, “1” or “2”

% = Patient safety score

sum

Weighted score: (            / 130               ) x 100 =
sumsum

sum

50%0% 100%

Acceptable 
performance

ExcellentExcellentPatient safety is threatened/ 
Non-acceptable performance

Grafi sk Service 8392

FIGURE 3

The TeamOBS-VAD checklist.

to include non-technical skills such as communication, leadership,
and teamwork in the TeamOBS-VAD.

The steering committee had a priori decided not to include
non-technical skills in the checklist, as validated obstetric teamwork
assessment tools already exist for this purpose (27). From a
methodological point of view tools for rating non-technical skills
should be independent of the actual clinical problem while the
clinical performance ratings need to address these specifics. Thus,

the Delphi process and framework of the checklist did focus on the
clinical performance (24, 28).

We did not identify any published checklists which are
specifically designed to produce a summative score for VAD
performance. Previously published checklists have been designed
as cognitive aids, for supporting procedural task execution, or
evaluating using item-by-item feedback (5–7). These classic
evaluation checklists use simple dichotomous items (i.e., not
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TABLE 1 Arguments for validity.

Arguments for TeamOBS-VAD validity

Sources of validity Validity
question?

Data Method Results

1. Content evidence Measure what it was
intended to?

Delphi process Expert panel of 12 senior
obstetricians from five
countries

Consensus of items, weight of importance,
and final checklist

Blueprint Used five-step approach TeamOBS-VAD used a rating scale with
five categories, weighed items, and a global
rating scale

2. Response process
evidence

Easy to use and
understand?

Rater handbook Systematic feedback
Usability testing

After 1 h of training, the obstetricians were
comfortable with the checklist

3. Internal structure
evidence

Distinguish high from
low performance?

60 videos of real-life
deliveries by vacuum

Review videos in
chronological order by
clinical performance,
open discussion

Performance
Low < 60% Acceptable 60–84% High 85–
100%

Reproducibility? 60 videos of real-life
deliveries by vacuum

Inter-rater agreement
Individual
Average of two raters

ICC (95% CI)
0.73 [0.58, 0.83]
0.84 [0.73, 0.91]

11 videos of real-life
(18%)

Intra-rater agreement
Reevaluation >1 month

rater 1: ICC 0.72 [0.24, 0.92] rater 2: ICC
0.90 [0.67, 0.97]

Across scenarios Indication of vacuum Obstericians found the checklist easy to use
across scenarios

4. Relations with other
variables evidence

Is the performance
associated with low-risk
deliveries?

60 videos of real-life
deliveries by vacuum

All videos were listed for
the number of
contractions, position
(mid, lower, outlet), and
failed or successful
vaginal delivery

Clinical performance had no association
with the number of contractions or
positions. Failed vacuum extraction was
listed in 6% of the videos; however, none
of these teams achieved low clinical
performance

5. Consequences
evidence

Disagreements between
raters

60 videos of real-life
deliveries by vacuum

Disagreement >15 points
between raters

Six videos (10%) Recommended two
reviewers for high precision

done/done); however, dichotomous items are often not sufficient
for the assessment of more complex tasks. Therefore, tools
for performance evaluation include more categories (e.g., not
indicated/incorrectly performed/performed late/timely and
correctly performed) (10). Other requirements of a performance
checklist include weighted checklist items to differentiate between
essential and less important actions and time frames to help
create a more refined assessment of performance (8, 9). Therefore,
we included both weighted items and more categories and these
should be considered when developing future evaluation checklists.

The summative clinical performance score is useful in
(a) assessing adherence to accepted guidelines, (b) supporting
individual learning by mapping the learning curve, and (c) quality
assessment within a labor and delivery ward (10). We developed
the TeamOBS-VAD as a tool to produce a summative clinical
performance score based on items weighted for importance. We
ensured that difficult deliveries and deliveries in which the teams
abandoned the vaginal delivery attempt did not automatically
result in a low score. Conversely, simple outlet deliveries did
not automatically result in high scores. The TeamOBS-VAD
clinical performance score was not associated with the number of
contractions if the number was acceptable, cephalic level, rotation,
or position. Failed vacuum extraction was observed in 6% of the
videos; none were teams with low clinical performance scores.

Educators and trainees have experienced difficulties developing
and maintaining clinical competence in VAD because of reduced

working hours and instrumental delivery rates (29). Therefore,
we must rethink our learning path for vacuum extraction to
improve and speed up trainees’ learning. The first step could
be to systematically assess performance, as improving current
methods is difficult if we do not measure them objectively (30).
Filming vaginal deliveries could be a second step in rethinking our
learning path because a systematic assessment of the performance
of trainees or departments allows us to investigate our team’s
performance and offer targeted training (31). Studies evaluating
video use for educational purposes have reported high patient and
staff acceptability and compliance (23). Notably, 30% of the staff
found that filming provoked mild anxiety; however, they confirmed
that the educational value outweighed it (32). Solving the ethical
and legal issues associated with video recordings in emergency
care may improve our knowledge and serve as a foundation for
providing better patient care (33, 34).

External validity must be considered before applying the
TeamOBS-VAD checklist in other settings. Our checklist reflects
adherence to guidelines and accepted practices in Northern Europe.
Thus, before applying the TeamOBS-VAD checklist in different
settings, it may be necessary to agree with the present statements
in the tool for “done correctly.” Significant differences in opinion,
the checklist, and item weights of importance will be imprecise.
In addition, scoring an abandoned attempted vaginal delivery is
meaningless if an urgent cesarean section is unavailable. Validity
testing was conducted in two Danish hospitals, and it may be
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necessary to re-evaluate the validity if the delivery guidance
differs substantially.

5 Conclusion

The TeamOBS-VAD checklist we developed is valid, reliable,
and easy to use in assessing clinical vacuum deliveries. It may help
train individuals and evaluate team performance in a department.
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Introduction: Curricula for postgraduate medical education have transformed 
since the introduction of competency based medical education (CBME). 
Postgraduate training plans offer broader training with different competencies 
and an outcome-based approach, in addition to the medical technical aspects 
of training. However, CBME also has its challenges. Over the past years, 
critical views have been shared on the potential drawbacks of CBME, such as 
assessment burden and conflicts with practicality in the workplace. Recent 
studies identified a need for a better understanding of how the evolving 
concept of CBME has been translated to curriculum design and implemented 
in the practice of postgraduate training. The aim of this study was to describe 
the development of CBME translations to curriculum design, based on three 
consecutive postgraduate training programs spanning 17  years.

Method: We performed a document analysis of three consecutive Dutch 
gynecology and obstetrics training plans that were implemented in 2005, 2013, 
and 2021. We used template analysis to identify changes over time.

Results: Over time, CBME-based curriculum design changed in several domains. 
Assessment changed from a model with a focus on summative decision to one 
with an emphasis on formative, low-stakes assessments aimed at supporting 
learning. The training plans evolved in parallel to evolving educational insights, 
e.g., by placing increasing emphasis on personal development. The curricula 
focused on a competency-based concept by introducing training modules and 
personalized authorization based on feedback rather than on a set duration of 
internships. There was increasing freedom in personalized training trajectories 
in the training plans, together with increasing trust towards the resident.

Conclusion: The way CBME was translated into training plans has evolved in the 
course of 17  years of experience with CMBE-based education. The main areas 
of change were the structure of the training plans, which became increasingly 
open, the degree to which learning outcomes were mandatory or not, and the 
way these outcomes were assessed.

KEYWORDS

competency based medical education, postgraduate education, training plan, design, 
development, experience, implementation
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1 Introduction

Competency based medical education (CBME) is an outcome 
based approach to education. The definition of CBME is highly 
variable in the literature (1). Frank et  al. propose the following 
definition: CBME is an outcomes-based approach to the design, 
implementation, assessment, and evaluation of medical education 
programs, using an organizing framework of competencies (2). The 
outcome based approach is well aligned with workplace-based 
learning, such as postgraduate medical education, since all residents 
need to have a similar base of competence, mostly regarding medical 
accountability and patient safety. Already, in 1978 the WHO promoted 
the wide use of competency-based models in medical education (3). 
The popularity of CBME has increased ever since, as can be seen by 
increased implementation in postgraduate curricula (4) and the use 
of competency frameworks globally, such as the CanMEDS framework 
and ACGME Milestones (5, 6).

While the introduction of CBME has transformed training plans 
for postgraduate medical education, clinicians, educationalists and 
curriculum designers recognize the need for insight in how to use 
CBME (7, 8). There are few publications that share experiences and 
lessons learned from working with a CBME-based postgraduate 
training plan (9, 10). In this paper, we explore how the concept of 
CBME has evolved in training plans of postgraduate education for 
obstetrics and gynecology. We aim to identify lessons learned from 
17 years of experience with CBME-based curriculum design in Dutch 
obstetrics and gynecology postgraduate education.

CBME has several characteristics, but the three core aspects of 
most CBME-based curricula are an outcome-based approach, 
workplace-based assessment and time-variable learning (7, 11–13). 
The outcome-based approach entails the translation of competency 
descriptions to practice in training plans. Workplace-based assessment 
covers how the residents’ progress towards their intended outcomes is 
monitored and assessed (14). Competency-based time-variable 
learning focuses on attained competencies, independent of the time 
needed to achieve those competencies (15).

Although CBME has been implemented worldwide and is a 
popular educational model for medical education, the literature 
describes several challenges related to CBME in postgraduate 
education (8, 14, 16–22). The challenges mentioned in literature can 
be categorized in three main themes, which are elaborated below: 
the practicality of CBME (20–22), the assessment burden (8, 23) and 
also the developments in the work field (18, 24–26). The practicality 
of CBME covers the way the educational concept is used and 
implemented. Implementation in an existing health system is 
challenging (2, 27). The challenge is often debated as a balance 
between strict implementation and sufficient flexibility to ensure 
that the concept works in a local context. Strict implementation of 
CBME with a compulsory and fixed curriculum can serve the 
intended goal of CBME, but this compulsory and fixed curriculum 
appears to be  not realistic in practice and not in line with 
implementation literature (7, 21, 28, 29). CBME can come across as 
rigid or strict (7, 21, 28). In addition, several authors described the 
assessment burden as a mental burden on residents due to the high 
frequency of observations and assessments. At the same time, the 
assessment burden is also described as a time-consuming practical 
burden for teachers because of the frequent moments of direct 
observation and the cumbersome administration of assessment 

outcomes (8, 23). Challenges related to the developments in the work 
field entail several aspects: training plans remain in need of change 
due to ongoing developments in health care systems, such as shared 
decision-making (18), but also due to educational insights and 
innovations resulting from ongoing research on the educational and 
clinical care outcomes of CBME (26, 30). Examples of those 
educational insights could be  the growth mindset (ability can 
increase by focus, persistence and coaching) and mastery goal 
orientation (development of effective intrapersonal learning 
strategies for current-and lifelong learning). These educational 
approaches align with the tenets of CBME well, but also focus on 
competences reaching beyond the medical training itself (25, 26). 
Although it can be  challenging to adjust set competencies and 
training plans, CBME should be continuously refined and informed 
by ongoing innovation and developments (18, 25).

CBME was first implemented in the Dutch obstetrics and 
gynecology training plan 17 years ago. In 2005 the first competency-
based O&G training plan was launched, followed by a revision in 
2013, and the most recent training plan revision for O&G in the 
Netherlands took place in 2021. Over those years, the design of the 
training plans evolved to cope with the previously mentioned 
challenges. The aim of this study was to describe the development of 
CBME translations to curriculum design, based on three consecutive 
postgraduate training plans spanning 17 years. By exploring how 
CBME has been used in successive O&G training plans, we aim to 
elucidate how CBME-based curriculum design has evolved and 
which lessons curriculum designers have learned. The outcomes of 
this study can be  used to inform the development of future 
postgraduate training plans.

2 Methods

We conducted a qualitative document analysis, using three 
national Dutch obstetrics and gynecology (O&G) training plans 
spanning 17 years. We used template analysis, which is a form of 
thematic analysis (31). Thematic analysis is a method for analyzing 
qualitative data that allows for the identification of repeated patterns 
or themes across the dataset (32). Template analysis offers a 
description of a number of practical steps to be undertaken that starts 
with the description of with a-priori themes derived from pre-existing 
knowledge in literature (31).

2.1 Setting and data

This study was set in the Netherlands, where the O&G training 
plan covers 6 years of training. At least 2 years of the training take 
place in an academic hospital, which is the main base for the specialty 
training, and at least 2 years take place in a general hospital within the 
same training region. In total, there are 8 academic hospitals, which 
form the nucleus of a training region, and 48 general hospitals that 
participate in the postgraduate education of O&G residents, divided 
over the eight training regions.

O&G has a national training plan as well as local training plans 
based on competency-based medical education. The national training 
plan describes the content and structure of assessment, the intended 
learning outcomes, quality assurance, and implementation strategies 
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and provides guidelines for local training regions and hospitals. The 
national training plan also provides a theoretical background of the 
developments in the medical field and in educational concepts that are 
of influence on training plans. Local training plans effectuate the 
national training plan in the local context of the training hospital. For 
this study, we analyzed national training plans.

Until the year 2005, the training in Obstetrics and Gynecology in 
the Netherlands was semi-structured based on rotations over several 
clinical departments and a master-apprentice model. The higher 
numbers of trainees and the increasing complexity of the profession 
were the main reasons to develop a national training plan with a 
deliberate structure, both in content and in educational philosophy. 
This coincided with the advent of CBME and the publication of the 
first CanMEDS competency framework. The structure and clear 
outcome description offered by a CBME approach led the curriculum 
design committee to opt for this approach. The designers realized that 
although the most up to date educational knowledge was used for the 
training plans, experience gained by years of practice and developments 
in educational science, in the field of Obstetrics and Gynecology and 
in the health systems itself would urge a regular update.

Since the introduction of CBME, there have been 3 consecutive 
training plans (TP) for obstetrics and gynecology. These plans were 
published and subsequently implemented in 2005 (TP’ 05), 2013 (TP 
‘13), and 2021 (TP’ 21).

TP ‘05 was the first competency-based Dutch national obstetrics 
and gynecology training plan. This training plan adopted the 1996 
competency model of the Canadian Medical Education Directives for 
Specialists (CanMEDS).

TP ‘13, the second postgraduate training plan, contained a core 
training plan and newly introduced electives. The core training plan 
included all the general required learning outcomes of the specialty 
training and constituted the training program’s core, which was 
equally compulsory for each resident. By contrast, the electives 
allowed for additional in-depth training in certain domains of 
obstetrics and gynecology. In addition, some forms of time-variable 
learning were implemented, which had become possible due to 
changes in legislation.

TP ‘21, the most recent training plan, introduced a new concept: 
in addition to a core training plan with electives, this new plan also 
featured themes, i.e., descriptions of topics in which residents can 
develop work-related competencies and pay attention to personal and 
professional development.

2.2 Data analysis

Data were analyzed between January and June 2023. The steps in 
this process, which are listed in Table 1, were based on the step guide 
for template analysis of King et al. (31). We started by defining a priori 
themes based on literature: CBME in practice, assessment, and time-
based versus time-variable competency-based learning (11, 12). Next, 
the first author read the training plans, followed by initial coding. The 
first author shared the outcomes of initial coding with the research 
team for joint analysis. Based on this analysis, the team developed the 
template. If codes did not fit the a priori themes, we  added new 
themes. Subsequently, the final coding process started, using iterative 
coding. The research team discussed the definitive template and codes. 
Data management and coding were performed with Atlas.ti.

2.3 Rigor and reflexivity

All the members of the research team are involved in medical 
education research. The team has expertise in education, medical 
practice and postgraduate training plan design. MH has clinical 
experience in obstetrics and gynecology. She performed the coding 
and used a logbook and reflective memos throughout the entire 
process of this study.

FS is a gynecologist and a professor of health systems innovation 
and education in Amsterdam. His area of expertise is health system 
innovation and education. He was involved in the development of the 
three training plans, and he is the author of several articles on the 
effects and difficulties of implementation strategies.

PT, also a gynecologist, has expertise in education development 
and medical education research and was involved in developing the 
2021 training plan. As the chair of the revision committee, he used the 
growing body of research on work-based education and evaluations of 
CBME and work-based assessment as an inspiration for the revision of 
the O&G curriculum. As a researcher in the field, he critically examines 
how any educational intervention impacts practice and supports or, at 
times, hinders learning in and from practice. His involvement in the 
field as a gynecologist, a health professions education researcher and a 
curriculum designer shaped his interpretations of the data.

ED is an educationalist with expertise in medical education 
development and research. He  has expertise in training plan 
development in several specialties. Since 2005, he has studied the 
implementation of CBME and has developed and led workplace-based 
faculty development sessions for his training region. The faculty 
development sessions made him aware of the frictions in CBME 
practice and of how trainees and teachers cope with these frictions. 
This background shaped ED’s interpretations; he considered how each 
curriculum incorporated the theoretical developments and the 
experiences of the trainees and teachers.

3 Results

3.1 Themes

Our thematic analysis of the differences between the consecutive 
training plans revealed changes that could be  summarized in 
three themes:

	-	 Theme 1: from a fixed to an open training plan
	-	 Theme 2: increasing degrees of freedom in personalized 

training trajectories
	-	 Theme 3: assessment, from accountability to trust

TABLE 1  Steps in the analysis.

1. Definition of a priori themes

2. Familiarise oneself with the documents

3. Initial coding

4. Template development and final coding

5. Listing themes

6. Interpretation

7. Quality and reflexivity
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The three themes will be described below, and we will use quotes 
from the three training plans to support the outcomes of the thematic 
analysis. The three main lessons learned from these themes are 
collected in Table 2. We also found some recurrent elements that were 
essential for all three training plans. We will present these recurrent 

elements at the end of the results section. The results are summarized 
in Table 3.

3.2 Theme 1: from a fixed to an open 
training plan

In this section, we focus on the structure of the training plan. Our 
analysis showed a development from a training plan in 2005 that was 
fixed in terms of intended learning outcomes, assessment and 
competencies, to a training plan in 2021 that is partially open-ended. 
By a fixed versus an open training plan, we mean the following: in a 
fixed training plan, all the intended learning outcomes and the ways 
to reach those outcomes are set and the same for every resident. In 
an open training plan, not all the intended learning outcomes are 
fixed, they are not the same for every resident and the ways in which 
residents reach their end goals can differ as well.

3.2.1 A fixed training plan
TP ‘05 was the first plan that introduced a competency-based 

model into postgraduate medical education. It incorporated 
competencies and placed a strong emphasis on assessment and 
portfolios. The training plan comprised detailed instructions for how 
the plan should be executed in the training regions and hospitals. All 
the intended learning outcomes were the same for every resident. 
Competencies were elaborated into sub-competences and linked to 

TABLE 3  Summary of results.

2005 2013 2021

Theme 1

From a fixed 

to an open 

training plan

Fixed training plan

ILOs* same for all

Core training plan and electives

ILOs may differ depending on 

electives, same within elective

Core training plan, electives and themes

Personalized ILOs for themes

ILOs differ for electives

Outcome-based education in line with 

CanMEDS terminology

All ILO’s captured in EPA’s

Outcome-based education in line 

with CanMEDS terminology

All ILO’s captured in EPA’s

Growth-and outcome-based education in line with workplace-based 

education concepts. ILOs covered by a combination of EPA’s and 

themes.

Theme 2

Increasing 

degrees of 

freedom in 

personalized 

training 

trajectories

Area of interest: Residents could spend 

additional time in an area of interest, if 

the set ILO’s were achieved

Choice of elective: 4 general years and 

2 years of electives, in those 2 years 

there was freedom of choice within 

the elective options

Emphasis on personal wellbeing

Choice of elective

Freedom within themes: when, how and what within 5 developmental 

themes with personalized learning outcomes.

Attention for professional and personal wellbeing and development

Theme 3

Assessment, 

from 

accountability 

to trust

Frequent assessment in various, mostly 

summative forms

Introduction of programmatic 

assessment combining assessment 

for formative and summative 

purposes

Discontinuation of target numbers in assessment

Introduction of “best effort obligation” in themes with self-reflection

Focus on trust in the learning process of the resident

Recurrent 

elements
implementation strategyquality assurancefaculty developmentportfolioworkplace-based 

assessment

*ILOs: intended learning outcomes.

TABLE 2  The three main lessons learned.

From a fixed to an open training plan

1. In the Dutch context, a structured postgraduate training plan, with elaborate 

assessment and a fixed outcomes matrix developed towards a partially open 

training plan. Besides the fixed core of the specialty, there may be given room 

for both electives and themes with societal relevant themes to choose from. Not 

all learning outcomes of the specialty training were the same for every resident.

Increasing degrees in freedom in personalized training plans

2. There was an increase in the degree of freedom and personalization throughout 

the training plans. The balance shifted from a solid foundation with focus on the 

intended learning outcomes, towards room for individual development and 

attention for both professional and personal development. Providing opportunities 

for transformative learning.

Assessment, from accountability to trust

3. There can be a distinction in domains that need concrete assessment and 

domains that can be followed up differently. Parts of the training can also be guided 

with trust towards the residents, best effort obligation, self-reflection and a 

feedback culture.
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entrustable professional activities (EPAs). The intended learning 
outcomes combined should result in a good gynecologist.

3.2.2 Keep up with expansion of medical 
knowledge

TP ‘13 placed greater emphasis on the implementation of 
competency-based learning and adjusted to changes in the medical 
field, such as the increasing expansion of medical knowledge. An 
important element was the introduction of electives in the training 
plan, in addition to a core training plan. While the core training plan, 
which covered the basis of the specialty training, was the same for 
every resident, the electives allowed residents to further deepen their 
knowledge in certain domains of the specialty (e.g., benign 
gynecology, oncology, and obstetrics). “It has been established that 
developments within the field are happening so quickly that no one is 
able to keep up with the knowledge explosion that is taking place for all 
the electives. So there is a certain concentration (on the electives) after 
the broad foundation has been laid.” – TP ‘13. However, residents’ 
training plans still had to fit within the clearly defined learning 
outcomes and assessment framework.

3.2.3 A more open training plan
TP ‘21 introduced a new concept based on an increasing body of 

research on how aspects of CBME and assessment work in practice. 
TP ‘21 continued the structure of a core curriculum combined with 
electives but with the addition of themes. TP ‘21 describes four themes 
that cover topics in which residents can develop their work-related 
competencies, knowledge and skills and pay attention to their personal 
and professional development: work-life balance and work 
enthusiasm, network health systems, organization of health, 
knowledge and innovation. “Ongoing developments require healthcare 
providers to have an adaptive and creative view that extends beyond the 
boundaries of their own specialty and the hospital. One which 
increasingly uses insights from fields such as change management. … It 
means that it is essential that we learn together to deal with changes and 
disruptions in a more strategic and educated way.”—TP’21. This 
argument was one of the reasons underpinning the decision to create 
a partially open-ended training plan. The core training plan is still 
fixed in terms of the intended learning outcomes, but it is up to the 
residents to determine how they will achieve these outcomes and in 
which order. The training plan provides even more openness in 
structure in the electives and themes.

3.3 Theme 2: increasing degrees of 
freedom in personalized training 
trajectories

This second theme is the counterpart of the first theme, which 
focused on the changes in the structure of the training plans. With an 
increasing openness in the structure, the space for personalized 
learning trajectories increased as well. Each revision provided more 
freedom of choice regarding the focus of personal and professional 
development. TP ‘13 and TP ‘21 stipulated that residents should not 
all follow the same learning path. Although every resident should 
achieve similar core outcomes, both plans offered room for 
individualized development beyond the core objectives. Below, we will 

describe how this personalization has developed and how it was 
operationalized in the training plans.

3.3.1 Area of interest
TP ‘05 offered little room for personalization. Every resident 

would follow the same training plan with the same learning outcomes. 
There were no electives. However, there were some opportunities for 
personalization in learning trajectories. For example, residents could 
expand on an area of interest if they achieved the competencies more 
quickly than their peers. “Based on the portfolio, the fast resident will 
be able to demonstrate that he or she has more time for the area of 
interest.” – TP ‘05. The area of interest could for example be a specific 
medical domain within O&G training or specific surgical skills. 
Furthermore, the training plan described fixed intended learning 
outcomes, but the resident and the local training institution could 
decide on the order in which the resident achieved the competencies 
of those intended learning outcomes.

3.3.2 Electives
TP ‘13 introduced electives in addition to a core training plan. 

With the increase in knowledge in the medical field and the increasing 
number of sub-specializations after specialty training, the training 
plan was adapted to the fact that it was no longer feasible for all 
residents to achieve the same intended learning outcomes. The former 
intended learning outcomes were revised and became partially 
optional in the form of electives. Residents could spend the time left 
after their core training on the electives of their choice. “In addition to 
the core training plan of four years, TP ‘13 introduces a two-year elective 
period so that every gynecologist is broadly employable but can also 
be deployed in an area of interest. This has marked the beginning of a 
new phase” – TP ‘13 As well as providing room for electives, the 
training plan also offers room for personalization by paying attention 
to personal wellbeing. The plan indicates that during the annual 
reviews, program directors should not only evaluate the residents’ 
professional performance, but also their personal well-being and their 
work-life balance, since these factors also influence 
professional functioning.

3.3.3 Development themes and electives
TP ‘21 explicitly describes personalization, in various forms: 

through electives, themes and attention to personal development. TP 
‘21 preserved the electives and the core training plan of TP ‘13 and 
complemented them with four themes that focus on work-related 
competencies as well as on personal and professional development: 
work-life balance and work enthusiasm, network health systems, 
organization of health, and knowledge and innovation. The themes 
have no set outcomes; the residents are free to develop, albeit under 
best effort obligation, which means that they are expected to 
demonstrate their best efforts and growth within each of the themes. 
The development is monitored via self-reflection, progress 
conversations between residents and supervisors, and a portfolio. The 
authors of TP ‘21 state that developing a variety of skills and interests 
in combination with the core training plan will result in a good 
gynecologist: “TP ‘21 is characterized by the confidence in residents and 
gynecologists that they carefully train future gynecologists… with the 
space to realize individualized training trajectories in addition to a solid 
foundation.” TP ‘21.
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3.4 Theme 3: assessment: from 
accountability to trust

Our analysis of the three training plans showed a clear change in 
assessment strategy. TP ‘05 and TP ‘13 applied the pedagogical 
approach “assessment drives learning,” which resulted in an 
assessment matrix with a high frequency of clinical feedback and skills 
assessments, clinical evaluations, knowledge exams, simulation exams 
and progress meetings, which were collected in a portfolio. By 
contrast, TP’21 applied a more development-oriented assessment 
approach, based on the assumption that it is not necessary to measure 
every developmental aspect. Rather than assessing whether a 
development took place, TP ‘21 introduced a combination of 
assessment and best effort obligation, with trust in the learning 
process. “We do not see a competent gynecologist as the sum of ticked 
off competences.” – TP ‘21.

3.4.1 From numbers to narratives
TP ‘05 used frequent assessment in various, mainly summative, 

forms. “Target numbers can be  useful to ensure sufficient 
experience for the resident. It is not easy to properly assess 
competency levels… it is safer not to abandon the principle of 
numbers, which guarantee experience.”—TP ‘05. All the intended 
learning outcomes of the training plan were translated into EPAs, 
which were assessed throughout the training plan with various 
assessment forms and at different levels of independency. Each 
resident’s progress was documented in a portfolio. It was thought 
that residents who had demonstrated their capacity to perform the 
required EPAs in these different forms of assessment would become 
good gynecologists. “The resident is entitled to sufficient 
participation in practical situations with professional coaching 
from the trainer. The trainer expects the resident to demonstrate, 
with the aid of EPAs and a portfolio, a growth of competences 
according to plan.”—TP ‘05.

In the subsequent training plans, the assessments increasingly 
included narrative feedback in combination with attention to personal 
development. TP ‘13 maintained the assessment forms of TP ‘05 and 
extended those with narrative feedback options. For example, when 
trainers assessed an EPA, they could add narrative feedback to the 
level of independency. The same option was available for the clinical 
assessment of surgical skills or for the assessment of communication 
skills. Narrative feedback was collected in the portfolio, as were the 
other forms of assessment, such as the outcomes of knowledge exams 
and the independency levels achieved in various EPAs. The narrative 
feedback was used to monitor progress and could refer to different 
competency domains.

3.4.2 Towards a feedback culture
TP ‘21 stressed the importance of a feedback culture: “Feedback 

is one of the most important ways to help a resident learn. In order for 
a resident to effectively give and receive feedback, a supportive climate 
and feedback culture are required. This means that it should 
be considered normal to provide each other with explanations and 
feedback.” – TP ‘21. The training plan was designed to find a balance 
between assessment of learning and assessment for learning. The plan 
placed less emphasis on summative assessment than the previous 
plans and reduced the frequency of assessment. The role of formative 
assessment in the form of narrative feedback was more pronounced.

The assessment of EPAs differed from the assessment of themes. 
EPAs were assessed at different independency levels and with specific 
criteria, whereas themes were evaluated through self-reflection based 
on best effort obligation and via narrative feedback in the portfolio. 
Since best effort obligation meant that there was no concrete 
assessment on the theme, learning outcomes were no longer all 
captured in EPAs. TP ‘21 introduced a distinction between criterion-
based assessment and learning objectives with demonstrable 
development. Learning outcomes that need concrete assessment (for 
example, for the sake of patient safety) were criterion-based. “Some 
themes are mainly about providing guidance for development in areas 
for which we  cannot establish universal end goals. Feedback on 
development within the themes will often require openness and self-
reflection of the resident and the supervising trainer. To facilitate this 
conversation and create some form of transparency around the 
resident’s development within the themes, the residents are asked to 
accept a best efforts obligation.” TP ‘21.

3.5 Recurrent elements

Our data showed certain recurring elements, which were 
fundamental for the structure of the training plans and were developed 
alongside the content of the training plan.

3.5.1 Workplace-based assessment and portfolio
All training plans used workplace-based assessment, with a 

portfolio system to collect feedback and to show the residents’ 
progress in earning EPAs and their development throughout the 
specialty training.

3.5.2 Emphasis on faculty development
TP ‘05 was the first training plan for residents that also introduced 

faculty development. The training plan stipulated that the staff of the 
hospitals should be trained in CBME through “teach the teacher” 
training. It also indicated that trainers should be trained in the theory 
of competency-based learning, in giving feedback, in assessing 
entrusted professional activities and in the use of the portfolio. The 
two subsequent training plans also strongly emphasized the 
importance of faculty development, which was described as a key 
factor for implementation in practice. “Teach the teacher-training plans 
are the fundament for quality improvement of residency 
training”—TP ‘05.

3.5.3 Quality assurance
All three training plans pay attention to quality assurance. They 

state that training regions should meet certain criteria of quality. 
Training centers are asked to perform their own quality assurance 
through a PDCA-cycle: plan-do-check-act, which should involve 
residents, trainers and other relevant stakeholders. TP ‘21 specifies 
that achieving improvements requires an open feedback culture and 
willingness to change and refers to the following quote concerning the 
need for an open feedback culture: ‘Quality is cultivated by people 
learning together.’ (33)– TP ‘21.

3.5.4 Implementation strategy
All three training plans present an implementation strategy that 

indicates how the training plan could best be implemented in training 
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regions and hospitals. The implementation strategies included change 
management strategies, timelines, and planned visits to the training 
region’s academic hospital and to the associated general hospitals. The 
strategies also included evaluations and collecting feedback from the 
work floor to improve the training plan and to improve the 
implementation. “To implement the new training plan, it is not enough 
to publish this document. In order to succeed, there must be an actual 
implementation.” TP ‘13.

4 Discussion

In this study, we aimed to describe the development of CBME 
translations to curriculum design, based on three consecutive 
postgraduate training plans spanning 17 years. By exploring how 
CBME has been used in successive O&G training plans, we aimed to 
elucidate how CBME-based curriculum design has evolved and which 
lessons curriculum designers have learned.

The way CBME was translated into training plans has evolved in 
the course of 17 years of experience with CMBE-based education. The 
main areas of change were the structure of the training plans, which 
became increasingly open, the degree to which learning outcomes 
were mandatory or not, and the way these outcomes were assessed. 
The last training plan introduced certain learning outcomes that were 
not fixed and that could therefore be adapted very well to the local 
context and needs of training hospitals, as well as to the personal 
interests of the residents. These adaptations can take place without 
distracting from the core of CBME, which is that residents develop the 
competencies required for their profession while they work in practice. 
The residents can grow towards the point where they can be entrusted 
to perform professional activities. In addition, they can also acquire 
the competencies needed to cope with future developments.

4.1 Time-variable learning

While time-variable learning is often presented as one of the core 
components of CBME (12, 34), recent studies noted that time-
variability is in conflict with practice, due to the high burden that can 
be imposed on the organization and the workforce (24). This burden 
is described as logistic chaos (2), calling into question how the theory 
can be reconciled with practice in both the educational frameworks 
and the existing healthcare systems (20, 24). In our analysis of the 
three training plans, time-variability did not emerge as a separate 
theme, which is in contrast to the outcomes of our literature search 
and our initial template. Instead, an important theme that emerged 
was room for personalization. Time-variable learning is compatible 
with a fixed training plan; the intended learning outcomes should 
be reached during the course of residency, but if they have not been 
reached at a certain moment, more time can be granted. A partially 
open training plan makes fully time-variable learning less relevant and 
provides room for personalization in achieving competence: in 
addition to the compulsory learning outcomes of the training plan, 
there are also preference-related learning opportunities. Fully time-
variable learning could lead to an erosion of learning opportunities if 
learners were to move on to new departments once they obtained the 
compulsory learning targets because in that case, other, 
non-compulsory learning opportunities could disappear (35).

4.2 Placing our lessons in context: 
trialability, the assessment burden and 
transformative learning

Our analysis of the differences between the three consecutive 
training plans demonstrated the advancing insights into the capacity of 
a CBME-based curriculum to accommodate the challenges of CBME 
that were described in the introduction: the practicality of CBME (20, 
21), the assessment burden (23) and the developments in the work field 
(18, 24). Figure 1 provides insight in the interpretation and extrapolation 
of trends of the evolving CBME landscape in postgraduate medical.

4.2.1 The practicality of CBME: trialability
Challenges regarding the practicality of CBME are often debated in 

terms of a balance between the strict implementation of CBME within 
a set framework and sufficient flexibility for a local context. Strict 
implementation is often considered to serve the intended goal of CBME, 
but a strict framework appears to be not realistic in practice or not in 
line with implementation literature (7, 21, 28, 29). As a strength, authors 
state that the potential of CBME lies in its clarity about requirements and 
in strictness of implementation (36, 37). However, CBME is an 
innovation that requires involvement and willingness of trainers, 
legislation adaptations and an augmented workforce (2, 38, 39). While 
different contexts may require a different balance between strictness and 
flexibility, our analysis of the way in which the three training plans were 
redesigned, showed that the concept of CBME is suitable for trialability, 
i.e., the degree to which an innovation may be experimented with on a 
limited basis (40, p. 16). According to Rogers, trialability is one of the 
most important preconditions for successful implementation of 
innovations. Trialability is positively correlated with the rate of adoption 
(40). In the implementation stage of the innovation-decision process, 
reinvention may occur during the trial of the innovation. Then, the 
innovation may be changed or modified by the potential adopter.

Dagnone et al. stated that CBME should be implemented under 
tactical guidance from CBME leaders, with committed stakeholder 
investment at local levels (41). On the one hand, the theory and the 
experts should be leading the way. However, in practice, there should 
be  room for local diversity, shared leadership, re-invention and 
development to implement this complex change in medical education 
(41). Throughout our analysis of the three training plans, trialability 
was evident, including evaluations from the work floor. The 
consecutive training plans incorporated lessons learned from practice: 
maintaining the prior strengths while trying to overcome previous 
challenges and to implement new insights.

4.2.2 The assessment burden
The assessment of CMBE has been described as a burden on 

residents and teachers alike. For residents, it constituted a mental and 
practical burden due to the high frequency of observations and 
assessments, which teachers experienced as a time-consuming burden 
because of the frequent moments of direct observation and the 
cumbersome administration of assessment outcomes (23). A recent 
scoping review on CBME discourses describes the workload of 
assessment a challenge as well (8). They added uncertainty of the 
uniformity of quality of assessment to this conversation. TP ‘21 
distinguished between learning outcomes that must be  formally 
assessed (also for the sake of patient safety) and learning outcomes that 
can be evaluated by other forms of monitoring residents’ progress. In 
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addition to reducing the frequency of observations and assessments, the 
‘21 program describes a feedback culture: opening the dialogue between 
residents and faculty so that they can both learn from each other in a 
safe learning environment (42). This culture can foster trust in the 
learning process of the residents, allowing learning outcomes in certain 
domains to be monitored through reflection and narrative feedback.

4.2.3 The developments in the workfield: 
transformative learning

The three training plans stressed the importance of 
incorporating new educational insights, changes in the medical 

field and innovations in healthcare systems. This finding is in line 
with international literature (7, 16, 24, 43) and with contemporary 
educational insights regarding the importance of transformative 
learning (25). Our analysis showed that opportunities for 
transformative learning were provided by the partially open 
training plans of TP ‘13 and TP ‘21 and their increasing emphasis 
on narrative feedback and self-reflection. Transformative learning 
is the expansion of consciousness which enables individuals to 
question their own feelings, beliefs, and assumptions, and their 
perspective (44). Mezirow (44) and Frenk (43) have shown the 
importance of transformative learning for critical reflection and 

FIGURE 1

Interpretation and extrapolation of trends.
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for developing new perspectives, which are vital in achieving 
changes such as innovations in health care systems. A special 
interest group of the Dutch federation for medical education 
investigated the modernization of postgraduate medical education 
and they concluded that transformative learning is still in its early 
stages in postgraduate medical education, despite its importance 
in health care transitions (45).

The next step could be to actively implement transformative 
learning in training plans. The training of professionals and the 
education of ‘enlightened change agents’ for transformation in 
health care can become possible with transformative learning, 
more governance and support from academic leaders with a 
broader perspective on the future of health care (45). Further 
research is needed to gather the international perspectives of 
health professionals and educationalists on healthcare education 
and to integrate them in the practical implementation of 
transformative learning.

4.3 Limitations and future research

One of the limitations of this study is that it focuses on the CBME 
training plans developed in a single nation and for a single specialty. 
In different countries and regions, legislation and health care systems 
may be different, which may strongly influence the design of training 
plans. In this study we did not aim to generate generalizable results. 
However, despite the previously mentioned limitations, the shared 
experience and the developments in the training plans have potential 
value for curriculum designers in other medical specialties and in 
other countries as well. Our findings may transcend our specific 
research context in both CBME content that is used in similar ways 
elsewhere, as well as the link to the mentioned challenges, that are not 
unique to O&G or the Netherlands. Therefore, we expect our results 
to be helpful to other contexts, for example in the (re) design of a 
national curriculum.

Future research might analyze training plans designed in a 
different country or for different specialties. More data should become 
available on practical experiences and developments over time since 
CBME is used increasingly around the world and in different 
specialties. The practical experiences could focus on the outcomes and 
effects of CBME training plans on learners, patients, and faculty to 
bridge the gap between theoretical adaptations and real-world impact. 
We would also recommend investigating the experiences of learners 
within CBME frameworks, which could contribute to a more holistic 
understanding of the impact of these educational approaches on 
medical professionals (in training).

Future research should identify best practices for the 
implementation of CBME (9). Sharing experiences and lessons 
learned over time could improve the implementation and the 
practicality of CBME. We would also recommend researching the 
outcomes and learning effects of the partially open structure and the 
assessment approach used in TP ‘21.

In this paper, we did not investigate the enactment of the training 
plans nor the effects of the three CBME training plans on learners, 
patients and faculty. A previous study indicated that the effects of 
CBME on learners have not yet been explored (9). Future research 
could focus on learner experiences to underpin the theoretical 
foundation of CBME and to evaluate recent training plan innovations.

5 Conclusion

Our analysis of three Dutch training plans showed that the 
training plan designers chose to re-adjust the training plans with 
attention to alignment of theory and practice. In doing so, they 
balanced a solid foundation in a core training plan with a partially 
open training plan, with room for professional and personal 
development, expanded with themes that provide opportunities for 
acquiring competencies beyond the scope of current medical 
content itself.

To utilize the full potential of CBME while reducing the 
assessment burden and conflicts with practice, curricula could place 
greater emphasis on trust towards residents, creating learning 
opportunities for new competences.
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The virtual reality classroom: 
a randomized control trial of 
medical student knowledge of 
postpartum hemorrhage 
emergency management
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Objective: To investigate the use of a virtual reality learning environment (VRLE) 
to enhance medical student knowledge of postpartum hemorrhage (PPH) 
emergency management and insertion of a postpartum balloon.

Methods: A randomized control trial involving medical students from University 
College Dublin, Ireland. Participants were randomly allocated to the intervention 
group (VRLE tutorial) or control group (PowerPoint tutorial on the same topic). All 
participants completed pre-learning experience and post-learning experience 
surveys. Both groups were timed and assessed on postpartum balloon insertion 
technique on a model pelvis. The primary outcome was assessment of student 
knowledge. Secondary outcomes included confidence levels, time taken 
to complete the task, technique assessment, satisfaction with the learning 
environment, and side effects of VR.

Results: Both learning experiences significantly (p  <  0.001) enhanced student 
performance on the post-learning experience multiple choice questionnaire, 
with no difference between the intervention and control groups. In the 
intervention group, time for task completion was significantly less compared to 
the control group (1–2  min vs. 2–3  min, p  =  0.039). Both learning experiences 
significantly (p  <  0.001) enhanced student confidence, with no significant 
difference between intervention and control groups. 100% of the students using 
the VRLE enjoyed the experience, and 82.4% were very likely to recommend use 
of VRLE in medical education. 94.1% of the students felt the VRLE was beneficial 
over didactic teaching.

Conclusion: Receiving formal instruction, regardless of format, enhances 
students’ knowledge and confidence of the topic covered. Students who 
received instruction via the VRLE assembled the postpartum balloon faster 
than students who received didactic teaching. VR may be beneficial in teaching 
hands-on procedural skills in obstetrics and gynecology education.
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1 Introduction

Postpartum hemorrhage (PPH) remains a leading cause of 
maternal mortality and morbidity worldwide (1). Prompt recognition 
and initiation of emergency management and resuscitation is crucial 
to reduce morbidity (1). The most common cause of PPH is uterine 
atony (1), and where uterotonic medications fail, balloon tamponade 
is a simple, effective, and potentially life-saving measure (2). Therefore, 
PPH emergency management is a critical concept in undergraduate 
obstetrics and gynecology teaching in order to prepare our future 
physicians for clinical practice.

Unfortunately, due to the sensitive nature of many aspects of 
clinical obstetrics and gynecology, medical students often find it 
difficult to get hands-on clinical experience in the specialty (3). 
Additionally, the centre in which students attend their clinical 
placements may have varying birth rates, making PPH a potentially 
rare event for students to encounter during the course of their clinical 
placement (4). During emergency situations, medical students are 
often silent observers, reducing their exposure to critical aspects of 
PPH emergency management (3). Therefore, simulated clinical 
environments are increasingly part of the medical school curriculum, 
in order to foster development of essential skills in prompt 
resuscitation, emergency management and communication in 
advance of clinical practice (5). Simulated clinical environments offer 
an opportunity to gain knowledge and confidence in emergency 
management skills, with the ultimate goal of preparing participants 
for prompt recognition and management of PPH, in order to improve 
patient outcomes (4). Additionally, simulated clinical environments 
provide students with an opportunity to practice hands-on skills 
which may not be commonly encountered (3), such as insertion of a 
postpartum balloon for uterine tamponade. These simulated clinical 
environments offer students a safe place to make mistakes, without 
risking patient safety in the clinical environment (4).

As technology has advanced and educational technology has 
become more accessible, virtual reality (VR) is increasingly being used 
to improve the educational experience (6). VR technology creates an 
immersive environment in which the participant can explore and 
manipulate multimedia sensory environments in real-time (7). VR has 
the potential to enhance the simulated clinical environment by creating 
a real-life multisensory clinical learning environment. Learning through 
simulation and VR utilises the constructivist educational theory, 
whereby learners construct knowledge through their interaction with 
the learning environment, rather than passively taking in information 
(8). VR learning tools are often self-directed, and promote active 
engagement of the student to navigate their own learning experience, 
thus resulting in the student forming their own knowledge through a 
self-regulated process (9). Additionally, VR has the benefit of supporting 
knowledge acquisition for procedural skills, where the user can repeat 
procedural steps hands-on through the VR headset as many times as 
required for the individual learner to feel confident with the procedure 
(10), facilitating practice without the risk of patient harm (11).

Therefore, the objective of our study was to assess the value of using 
VR in simulating training for medical students in management of PPH 
and insertion of a postpartum balloon for uterine tamponade. The topic 
of PPH was chosen as it is an emergency situation, and a critical concept 
to understand at the undergraduate level. Additionally, we were able to 
consolidate generalizable resuscitation skills, and introduce the 
procedural component of a postpartum balloon for uterine tamponade, 

which students’ would rarely see during their clinical placements. 
We  hypothesized that VR would enhance the student learning 
experience and improve the insertion technique of the postpartum 
balloon, compared with traditional didactic teaching methods.

2 Materials and methods

A randomized control trial (RCT) of students in the clinical years 
of the undergraduate (6-year program) and graduate entry (4-year 
program) medical degree programs at University College Dublin 
(UCD) was conducted over 5 days from October 15–19, 2023. 
Graduate entry medical students are those who have completed a 
primary degree, and are now undertaking medicine as a second 
degree. Ethical approval for this study was obtained from the 
University College Dublin Research Ethics Committee.

2.1 Participants

Similar to previous successful studies conducted at the UCD 
Perinatal Research Centre, medical students were invited to take part in 
the study via class announcements on the university’s e-learning 
platform (12, 13), and announcements made during clinical placement. 
The announcements gave a brief overview of the study, without giving 
specific details of the content to be  covered. Interested students 
contacted the study team via email, and an information leaflet and 
consent form was sent to each student for review. All students in the 
clinical years of study at UCD were eligible for participation, except 
those younger than 18 years of age, or with a medical condition 
including cardiac (e.g., pacemakers), binocular vision abnormalities, 
psychiatric disorders or epilepsy. Informed written consent from all 
participants was obtained on arrival to the teaching space. Participants 
were advised they could withdraw consent to participate at any time.

2.2 Randomization

Figure 1 depicts the randomization and allocation process for the 
study. Participants were randomly allocated to intervention or control 
groups through the use of sequentially numbered, opaque, sealed 
envelopes. The researcher conducting the study was not blinded to the 
group allocation given the nature of the study design, however, 
allocation was prospectively concealed to the students.

2.3 Intervention and control groups

The intervention learning experience involved an immersive VR 
tutorial lasting for fifteen minutes, using an Oculus Lens-2 VR head-
mounted display, designed to teach background material regarding 
PPH management and step-wise procedural instruction of postpartum 
balloon insertion. The VR learning environment (VRLE) was designed 
in collaboration with the UCD School of Computer Science and 
Magos, a company based in Athens, Greece, specializing in creation 
of VR programmes. Students assigned to the intervention group used 
the Oculus Headsets to participate in an interactive tutorial on PPH 
background, emergency management, and postpartum balloon 
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insertion (Figure 2). Participants then carried out postpartum balloon 
insertion on a model pelvis, and were marked on insertion technique 
and time taken to complete insertion. All participants completed 
pre-learning experience and post-learning experience questionnaires, 

including multiple-choice questions (MCQ) regarding PPH 
knowledge and management, prior experience of PPH and VR, 
satisfaction with the learning experience, and attitudes towards use of 
VR in medical education.

FIGURE 1

CONSORT (Consolidated Standards of Reporting Trials) diagram depicting the randomization and allocation process. VR – virtual reality.

FIGURE 2

Study design. Pictorial representation of the study design and outcomes. UCD – University College Dublin, MCQ – multiple choice questionnaire, 
VR – virtual reality.
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The control group underwent a traditional didactic learning 
experience consisting of PowerPoint presentation (Figure 2). The factual 
content of the traditional tutorial replicated the VRLE tutorial. The 
traditional tutorial was conducted by the same clinical tutor for the 
purpose of consistency in the teaching, and lasted for fifteen minutes. 
Once students had completed the didactic learning experience, they 
were asked to carry out postpartum balloon insertion on a model pelvis, 
and were marked on insertion technique and time taken to complete 
insertion. All participants completed pre-learning experience and post-
learning experience questionnaires, including multiple-choice questions 
regarding PPH knowledge and management, prior experience of PPH 
and VR, satisfaction with the learning experience and attitudes towards 
the use of VR in medical education.

2.4 Outcomes

The primary outcome was student knowledge regarding PPH 
management, as measured by MCQ scores pre-learning experience 
compared to MCQ scores post-learning experience. Pre-specified 
secondary outcomes included time taken to complete the task, 
technique for postpartum balloon insertion, improvement in 
confidence levels, virtual reality-side effects and satisfaction with the 
learning experience. Each participant underwent objective, timed 
assessment of balloon insertion technique on the model pelvis to 
assess if there was a difference for either learning experience. 
Confidence levels of managing PPH and postpartum balloon insertion 
were assessed pre- and post-learning experience. The intervention 
group was asked to complete a questionnaire regarding side-effects 
experienced while using the VR headsets. All students were asked a 
series of questions regarding their attitudes towards the use of VR in 
medical education and satisfaction with the learning experience.

2.5 Statistical analysis

Data collected was entered and coded into Microsoft Excel. 
Statistical analysis was performed using SPSS software package 
(version 27; SPSS, Chicago, Illinois). Descriptive statistics were 
calculated as frequency and percentage for categorical data or mean 
and standard deviation for normally distributed variables. The paired 
t-test was used to compare mean scores for the MCQ and confidence 
levels pre- and post-learning experience. Independent t-test was used 
to compare the technique assessment between the intervention and 
control groups. Chi-square test of independence was used to assess the 
difference between categorical variables, including timing of insertion 
of the postpartum balloon on the model pelvis, as the timings were 
grouped categorically in increments of one minute on the assessment 
survey. Statistical significance was defined as a p-value <0.05.

3 Results

A total of 40 medical students expressed interest in 
participating in the study, and were screened for eligibility – 6 
students ultimately declined to participate. 34 students were 
randomly allocated, 18 to the intervention (VRLE) group, and 16 
to the control group receiving didactic teaching only (Figure 1). 

There were no participants lost to follow up and none excluded 
from the analysis.

Table  1 outlines the background demographics of the study 
participants. In the total cohort, 25 participants (73.5%) were female, 
and 9 participants (26.5%) were male. The majority of participants 
(52.9%) were between the ages of 18 and 24 years, with 38.2% of 
participants between the ages of 25 and 34 years. 19 participants were 
from the undergraduate medicine course, of which 13 (38.2% of the 
total cohort) were in the final year of the program. 15 participants were 
from the graduate medicine course, of which 13 (38.2% of the total 
cohort) were in the final year of the program. 61.8% of the total cohort 
had no prior experience using VR at the time of the study, with only 1 
participant having used VR 15–20 times in the past. In terms of 
familiarity with PPH, 58.8% of the participants had no prior knowledge 
or experience of PPH, and 41.2% of the participants had only theoretical 
knowledge of PPH. Similar to the demographics of the overall cohort, 
there were significantly (p = 0.038) more females in the intervention 
group (Table 1). The remaining participant demographics were not 
significantly different between intervention and control groups.

With regards to the primary outcome testing student knowledge 
of PPH management, there was no significant difference in the mean 
MCQ score between the intervention or control groups when assessed 
before and after the learning experiences (Table  2). We  noted a 
significant (p < 0.001) increase in mean MCQ score in both the 
intervention and control groups when comparing the pre- and post-
learning experience MCQ scores (Table 3).

In terms of secondary outcomes, students were assessed on their 
ability to correctly assemble the components of a postpartum balloon 
and time taken to do so on a model pelvis. With regards the technique 
assessment, there was no difference in the mean score obtained 
between intervention or control groups (Table  4). We  noted that 
students who participated in the intervention VRLE group assembled 
the postpartum balloon significantly (p = 0.039) faster [1.01–2 min vs. 
2.01–3 min], compared with the control group (Table 4).

With regards to confidence levels, there was no significant difference 
in the mean confidence level between the intervention or control group 
when assessed before and after the learning experiences (Table  5). 
We noted a significant (p < 0.001) improvement in mean confidence 
level following the learning experience, in both the intervention and 
control groups (Table 6). Ultimately, 33 out of 34 participants (97%) felt 
that their overall confidence improved following training in PPH 
management and postpartum balloon insertion.

Table 7 describes the side effects experienced by students during 
the VRLE. 44.4% of those who used the VRLE experienced no side 
effects. Of those who did experience side effects, the most commonly 
reported symptoms were eye strain (27.8%), disorientation (27.8%), 
blurred/altered or double vision (16.7%), and nausea (16.7%).

Table 8 describes student satisfaction with elements common to 
both learning experiences. Overall, students were highly satisfied with 
both learning experiences, with mean ratings for each domain ranging 
from “agree” to “strongly agree” on the Likert-style scale. There was no 
difference in student satisfaction between the intervention and 
control group.

In relation to the students’ views regarding the use of VR in 
medical education, 91.8% of participants agreed that VR technology 
could be useful as a learning tool in teaching obstetrics and gynecology 
topics to medical students. Of those who experienced the VRLE, 
82.4% of participants were very likely to recommend its use in 
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TABLE 1  Baseline demographics of participants in intervention and control groups.

Total cohort 
(n =  34)

Control 
(n =  16)

Intervention 
(n =  18)

p-value

Sex 0.038*

 � Male 9 (26.5%) 7 (43.8%) 2 (11.1%)

 � Female 25 (73.5%) 9 (56.3%) 16 (88.9%)

Age 0.772

 � 18–24 18 (52.9%) 8 (50%) 10 (55.6%)

 � 25–34 13 (38.2%) 7 (43.8%) 6 (33.3%)

 � 35–45 3 (8.8%) 1 (6.3%) 2 (11.1%)

Undergraduate entry medical students 0.221

 � Year 4 1 (2.9%) - 1 (5.6%)

 � Year 5 5 (14.7%) 2 (12.5%) 3 (16.7%)

 � Year 6 13 (38.2%) 4 (25%) 9 (50%)

Graduate entry medical students 0.221

 � Year 3 2 (5.9%) 2 (12.5%) –

 � Year 4 13 (38.2%) 8 (50%) 5 (27.8%)

Any prior experience using VR? 0.934

 � Yes 13 (38.2%) 7 (38.9%) 6 (37.5%)

 � No 21 (61.8%) 11 (61.1%) 10 (62.5%)

Number of times VR used in the past: 0.302

 � 0–5 33 (97.1%) 7 (100%) 5 (31.2%)

 � 5–10 – – –

 � 15–20 1 (2.9%) – 1 (6.2%)

Prior experience in management of a PPH/insertion of an intrauterine balloon: 0.774

 � No prior knowledge or experience 20 (58.8%) 11 (61.1%) 9 (56.3%)

 � Theoretical knowledge only 14 (41.2%) 7 (38.9%) 7 (43.8%)

 � Theoretical knowledge and some clinical experience – – –

 � Regular management of PPH but never seen insertion of postpartum balloon – – –

 � Regular management of PPH, seen insertion of postpartum balloon, but not confident – – –

 � Regular management of PPH, confident or have inserted postpartum balloon – – –

There were significantly more female participants in the overall cohort, with more females completing the intervention. The remaining baseline demographics were not significantly different 
between the two groups. Number of participants (n) and percentage of overall group size are reported. Differences between groups were assessed using Chi-square test of independence. 
A p-value < 0.05 was considered statistically significant.
VR – virtual reality, PPH – postpartum hemorrhage. Graduate entry medical students are those who have completed a primary degree, and are now undertaking medicine as a second degree.

TABLE 2  MCQ scores for intervention and control groups.

n MCQ mark
Mean (SD)

Mean difference (95% CI) p-value

Pre-learning experience

Control 16 6.7 (2.0) 0.8 (−0.2, 1.9) 0.113

Intervention 18 7.7 (0.8)

Post-learning experience

Control 16 9.3 (1.1) −0.1 (−0.8, 0.6) 0.770

Intervention 18 9.4 (0.9)

MCQs were scored out of 10 points. Mean scores (standard deviation) are presented. MCQ scores were assessed using independent t-tests to evaluate mean score differences between control 
and intervention groups pre-learning experience and post-learning experience.
MCQ – multiple choice questionnaire, SD – standard deviation, CI – confidence interval.
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university and training in obstetrics and gynecology. 94.1% of the 
participants felt that the VRLE was beneficial over didactic teaching, 
and 100% of the participants who experienced the VRLE enjoyed the 
learning experience.

4 Discussion

4.1 Main findings

The objective of our randomized control trial was to pilot the use 
of a VRLE to enhance medical students’ knowledge of PPH 

management and insertion of a postpartum balloon for uterine 
tamponade. Receiving formal instruction, regardless of format, 
enhanced students’ knowledge of PPH emergency management. Both 
learning experiences (VRLE and didactic teaching session) enhanced 
student performance on the post-learning experience 
MCQ. Additionally, students who participated in the VRLE were 
quicker at insertion of the postpartum balloon insertion on the model 
pelvis. Both learning experiences (VRLE and didactic teaching 
session) also improved student confidence with PPH management, as 
assessed on the post-learning experience survey. While 55.6% of 
VRLE participants did experience side-effects of VR, none of them 
were significant enough to cease the learning experience.

TABLE 3  MCQ scores compared across time points.

n Pre-learning 
experience MCQ score

Mean (SD)

Post-learning experience 
MCQ score
Mean (SD)

Mean 
difference 
(95% CI)

p-value

Control 16 6.7 (2.0) 9.4 (0.9) 2.6 (1.6, 3.6) <0.001

Intervention 18 7.7 (0.8) 9.3 (1.1) 1.6 (1.1, 2.1) <0.001

MCQs were scored out of 10 points. Mean scores (standard deviation) are presented. MCQ scores were assessed using paired t-tests to evaluate the difference between the pre-learning and 
post-learning scores in each group. A p-value < 0.05 was considered statistically significant.
MCQ – multiple choice questionnaire, SD – standard deviation, CI – confidence interval.

TABLE 4  Student assessment post-learning experience.

Control (n =  16) Intervention (n =  18) Mean difference (95% CI) p-value

Technique assessment

Mean score (SD) 7.5 (0.8) 7.6 (0.7) 0.09 (−0.5, 0.6) 0.743

Timing assessment

Time to completion (minutes) 2.01–3.0 1.01–2.0 0.039*

The technique assessment was scored out of 10 based on manufacturer’s guidelines. The timing assessment was marked categorically in 1 min increments. The technique assessment between 
groups was examined using independent t-tests. The timing assessment was evaluated using chi-square test of independence. A p-value < 0.05 was considered statistically significant.
SD – standard deviation, CI – confidence interval.

TABLE 5  Confidence levels for intervention and control groups.

Group n Confidence level
Mean (SD)

Mean difference (95% CI) p-value

Pre-learning experience

Control 16 1.1 (0.5) 0.2 (−0.2, 0.5) 0.417

Intervention 18 1.3 (0.6)

Post-learning experience

Control 16 2.7 (0.7) 0.1 (−0.4, 0.6) 0.639

Intervention 18 2.8 (0.7)

Confidence levels were assessed using Likert-type rating scales, with 1 representing no confidence and 5 as maximum score. Mean scores (standard deviation) are presented. Confidence levels 
were examined using independent t-tests to assess mean score differences between groups pre-learning experience and post-learning experience.
SD – standard deviation, CI – confidence interval.

TABLE 6  Confidence levels compared across time points.

Group n Pre-learning experience 
confidence level

Mean (SD)

Post-learning experience 
confidence level

Mean (SD)

Mean 
difference 
(95% CI)

p-value

Control 16 1.1 (0.5) 2.7 (0.7) 1.5 (1.2, 1.9) <0.001

Intervention 18 1.3 (0.6) 2.8 (0.7) 1.5 (1.1, 1.8) <0.001

Confidence levels were assessed using Likert-type rating scales, with 1 representing no confidence and 5 as maximum score. Mean scores (standard deviation) are presented. Confidence levels 
were examined using paired t-tests to examine the difference between the pre-learning and post-learning scores in each group. A p-value < 0.05 was considered statistically significant.
SD – standard deviation, CI – confidence interval.
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4.2 Comparison with existing literature

Similar to previous studies examining the use of VR in 
embryology, and anatomy, including fetal and pelvic anatomy (12, 14, 
15), no significant differences were demonstrated in the post-learning 
experience knowledge scores when VRLE was compared to didactic 
teaching. Previous research has demonstrated that learners who use a 
VRLE complete tasks significantly quicker than those who used other 

forms of learning (12, 16). We also found that our students who used 
the VRLE completed the assessment on the model pelvis quicker than 
the control group.

Simulation training in obstetrics and gynecology has 
demonstrated positive effects on the knowledge and skills obtained 
by the participants and improves overall satisfaction and self-
confidence with the content taught through simulation (3). Similar 
to simulation training, our results suggest that a VRLE has the 
potential to enhance the knowledge and skills of the students and 
improve their self-rated confidence levels with the material. It has 
been suggested that VR may function as an alternative to simulated 
clinical environments (17).

Medical students find immersive technology, such as VR, very 
enjoyable to use and adds to their overall learning experience (12, 13, 
18). Previous research has demonstrated that students who are 
motivated and engaged by novel learning methods are more likely to 
retain knowledge, and may have improved learning outcomes (19). 
Similarly, we found high levels of satisfaction among students who 
used the VRLE, with 100% of the students enjoying the experience 
and 82.4% very likely to recommend the use of VRLE in medical 
education in the future.

4.3 Implications for the future

Through this RCT, we  have highlighted that a VRLE is an 
acceptable format in which to promote student engagement with 
concepts in obstetrics and gynecology. It is important to note that 
medical students are adult learners, and adults are more 
independent in their learning processes, striving for higher levels 
of autonomy and self-directed learning (20). In order to support 
this drive for self-directed learning, intrinsic motivation is 
required, which can be achieved when the student believes that the 
learning outcome is relevant to their practice (21). Therefore, the 
use of a VRLE specifically designed to achieve relevant learning 
outcomes may be beneficial to enhance student engagement and 
knowledge retention.

Additionally, VR has the potential to play a key role in creating a 
learning environment for acquisition of clinical skills in a safe 

TABLE 7  Side effects of VR.

Side-effect n (%)

No side-effects 8 (44.4%)

Any side effect 10 (55.6%)

Dizziness 1 (5.6%)

Headache 1 (5.6%)

Blurred/altered or double vision 3 (16.7%)

Loss of awareness –

Eye strain 5 (27.8%)

Eye or muscle twitching –

Involuntary moving –

Disorientation 5 (27.8%)

Impaired balance –

Impaired hand-eye coordination –

Excessive sweating –

Increased salivation –

Nausea 3 (16.7%)

Light-headedness –

Discomfort or pain in the head or eyes 2 (11.1%)

Drowsiness –

Fatigue 1 (5.6%)

Any symptoms similar to motion sickness –

Side effects experienced by students while using the virtual reality learning environment. 
Participants completed a questionnaire regarding side effects experienced during the VRLE. 
Group (n = 18) and percentage of intervention group are reported for each side effect.

TABLE 8  Student satisfaction of the learning experiences.

Control (n =  16)
Mean (SD)

Intervention (n =  18)
Mean (SD)

p-value

Easy to use/follow 2.1 (0.7) 2.1 (0.8) 0.871

Clear purpose and objectives 1.4 (0.5) 1.6 (0.6) 0.293

Support during the learning experience 1.4 (0.6) 1.6 (0.9) 0.433

Designed for my specific level of knowledge and skills 1.6 (0.6) 1.9 (0.6) 0.182

Opportunity to enhance understanding 1.3 (0.5) 1.2 (0.4) 0.491

Learning benefitted from the learning experience 1.5 (0.6) 1.4 (0.6) 0.723

Opportunity for feedback 1.7 (0.6) 1.8 (0.9) 0.534

The learning experience was very realistic 1.9 (0.7) 2.2 (1.3) 0.324

Recommendation of the learning experience 1.3 (0.5) 1.4 (0.8) 0.812

Students were asked to rate their learning experience on a Likert-style scale of 1 = strongly agree to 5 = strongly disagree, for the above domains. Scores are presented as mean (standard 
deviation), and comparisons between control and intervention groups was done using independent t-tests. No significant differences were noted. A p-value < 0.05 was considered statistically 
significant.
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environment (7). Medical education relies heavily on continued 
practice of procedural skills necessary to begin a clinical career (7). 
However, in obstetrics and gynecology, this can be very difficult for 
medical students to achieve due to the sensitive and occasionally 
invasive nature of the specialty (3). Additionally, medical students 
require increased exposure to emergency situations in order to prepare 
them for their clinical practice in the future (3). Therefore, VR is 
uniquely positioned to create an immersive simulated clinical 
environment in which students can practice procedural skills as many 
times as necessary to enhance preparedness for their future 
clinical careers.

4.4 Strengths and Limitations

A strength of this study is that it is a randomized control trial 
assessing the use of a VRLE in enhancing medical student 
knowledge of an important emergency management topic, and 
assessing its use for teaching rarely encountered procedural skills. 
A limitation of the current study is the small sample size, which 
may have led us to be under-powered to discover differences in 
knowledge acquisition. Additionally, as in previous studies (12, 
13, 15), side-effects due to cybersickness are acknowledged as a 
limitation to the use of VR technology. However, with 
advancement of VR technology, and repeated exposure to the 
technology, side effects are expected to decrease (22). Additionally, 
the cost of VR is acknowledged as a potential barrier to widespread 
use. Thus far, VR in medical education has not been widely 
available due to high costs and lack of evidence of its efficacy (23). 
Once the VRLE has been developed, it can be used repeatedly 
without further development costs, however it is acknowledged 
that regular maintenance and software updates are required to 
ensure function of the VR headsets. Of note, recent technological 
advancements have reduced the cost of VR headsets, making them 
more affordable (24). Future studies with larger cohorts of medical 
students could further explore the use of the VRLE as learning 
tools for medical students, especially for procedural skills.

5 Conclusion

Receiving formal instruction, regardless of format, enhances 
students’ knowledge and confidence of the topic covered. Students 
who received instruction via the VRLE assembled the postpartum 
balloon faster than students who received didactic teaching. 
Use of VRLE in medical education represents an acceptable 
learning environment in which to engage students in order to enhance 
the overall learning experience. VR may be  beneficial in 
teaching hands-on procedural skills in obstetrics and gynecology  
education.
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Introduction: Vacuum extraction is generally considered an operator-dependent 
task, with most attention directed toward the obstetrician’s technical abilities 
(1–3). Little is known about the effect of the team and non-technical skills on 
clinical outcomes in vacuum-assisted delivery. This study aimed to investigate 
whether the non-technical skills of obstetricians were correlated with their level 
of clinical performance via the analysis of video recordings of teams conducting 
actual vacuum extractions.

Methods: We installed between two or three video cameras in each delivery 
room at Aarhus University Hospital and Horsens Regional Hospital and obtained 
60 videos of teams managing vacuum extraction. Appropriate consent was 
obtained. Two raters carefully reviewed the videos and assessed the teams’ 
non-technical skills using the Assessment of Obstetric Team Performance 
(AOTP) checklist, rating all items on a Likert scale score from 1 to 5 (1  =  poor; 
3  =  average; and 5  =  excellent). This resulted in a total score ranging from 18 to 
90. Two different raters independently assessed the teams’ clinical performance 
(adherence to clinical guidelines) using the TeamOBS-Vacuum-Assisted 
Delivery (VAD) checklist, rating each item (0  =  not done, 1  =  done incorrectly; 
and 2  =  done correctly). This resulted in a total score with the following ranges 
(low clinical performance: 0–59; average: 60–84; and high: 85–100). Interrater 
agreement was analyzed using intraclass correlation (ICC), and the risk of high or 
low clinical performance was analyzed on a logit scale to meet the assumption 
of normality.

Results: Teams that received excellent non-technical scores had an 81% 
probability of achieving high clinical performance, whereas this probability was 
only 12% among teams with average non-technical scores (p  <  0.001). Teams 
with a high clinical performance often had excellent behavior in the non-
technical items of “team interaction,” “anticipation,” “avoidance fixation,” and 
“focused communication.” Teams with a low or average clinical performance 
often neglected to consider analgesia, had delayed abandonment of the 
attempted vaginal delivery and insufficient use of appropriate fetal monitoring. 
Interrater reliability was high for both rater-teams, with an ICC for the non-
technical skills of 0.83 (95% confidence interval [CI]: 0.71–0.88) and 0.84 for the 
clinical performance (95% CI: 0.74–0.90).
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Conclusion: Although assisted vaginal delivery by vacuum extraction is 
generally considered to be an operator-dependent task, our findings suggest 
that teamwork and effective team interaction play crucial roles in achieving 
high clinical performance. Teamwork helped the consultant anticipate the next 
step, avoid fixation, ensure adequate analgesia, and maintain thorough fetal 
monitoring during delivery.

KEYWORDS

performance, obstetric, labor, vacuum extraction, video, teamwork, checklist

1 Introduction

Assisted vaginal delivery is employed in situations where the 
second stage of labor should be shortened due to maternal or fetal 
indications. The primary goal is to achieve expedited delivery while 
maintaining high-quality care. However, delivery wards worldwide 
have witnessed increased rates of cesarean sections in the second stage 
of labor. This trend may signify a decline in clinical skills or concerns 
regarding the risk of severe complications such as maternal perineal 
trauma, fetal scalp injuries, and even intracranial hemorrhages (1, 2). 
While vacuum extraction remains the most utilized method for 
assisted vaginal delivery, we  must be  vigilant in addressing and 
mitigating these risks.

Vacuum extraction is commonly perceived as an operator-
dependent task, with emphasis placed on the technical skills of the 
obstetrician (1–3). However, there is a paucity of research exploring 
the importance of the non-technical skills employed by the entire 
delivery team (4–6). These non-technical skills have been categorized 
as cognitive, social, and personal resource skills. They include 
decision-making, situational awareness, communication, teamwork, 
leadership, and coping with stress and fatigue (7). These non-technical 
skills are important in acute emergency teams (8–10) and in obstetric 
teams managing postpartum hemorrhage (11), settings that clearly 
differ from delivery by vacuum extraction (12, 13).

In the context of vacuum extraction, all research on the 
non-technical skills has been confined to simulation settings (4, 5, 14, 
15) which may not entirely capture the intricacies of real-word patient 
care. This underscores the imperative for a thorough evaluation of 
non-technical skills in the delivery suite (16). Therefore, this study 
analyzes videos of teams engaged in vacuum extractions during real-
life deliveries, aiming to explore the non-technical skills and assess 
their potential correlation with the level of clinical performance.

2 Materials and methods

2.1 Study design and setting

Two Danish hospitals participated in the study: Aarhus 
University Hospital, delivering level 3 maternity care for 5,000 

deliveries per year, with 50 physicians, 100 midwives, and 20 
technicians; and Horsens Regional Hospital, delivering level 2 
maternity care for 2,000 deliveries per year, with 25 physicians, 
45 midwives, and 2 technicians. The delivery rooms of the 
hospitals are well-equipped with two or three high-definition 
mini-dome surveillance cameras and a ceiling microphone at the 
center of the room. To minimize the video recordings of normal 
deliveries, we  designed a video system that was activated by 
Bluetooth on the obstetrician’s phone. All cameras recorded 
5-min loops until the obstetrician entered the room; the 
Bluetooth signal activated the cameras, and the preceding 5 min 
and subsequent time spent in the delivery room were recorded. 
Videos were only included if consent was obtained from all 
participants within 48 h; otherwise, videos were automatically 
deleted from the server.

Written consent was obtained from all participants appearing in 
the videos (staff, patients, and relatives). Information and collection 
of consent was a two-step procedure. First, all women received 
information about the research project in our outpatient clinic some 
weeks before labor, with records of this information noted in the 
medical electronic records. Subsequently, in the delivery ward, the 
midwife responsible for the delivery ensured written informed consent 
was obtained. The inclusion criterion encompassed all assisted 
deliveries conducted in our delivery suites, and the exclusion criteria 
included the absence of informed consent or technical errors in sound 
or video recording.

Vacuum extractions in Denmark are mainly conducted in the 
delivery room, with the opportunity to swiftly move to the 
theater to perform a cesarean section in cases of failed extraction. 
The incidence of cesareans is 20%, with approximately half of 
these being emergencies and half elective. The incidence of 
attempted vacuum extractions is 6–7% of all deliveries and failed 
vacuum extractions is approximately 9% of these. The hospitals 
guideline state that vacuum extraction should be discontinued if 
no descent occurs after two pulls or two pop-offs, or if delivery 
is not imminent following three pulls. The vacuum extraction is 
often conducted by a multidisciplinary team, where the 
consultant performs the extraction, a midwife supports the 
perineum, a second midwife ensures fetal monitoring, and a 
nurse assistant ensures all equipment for the extraction is 
available (for example, different-sized metal cups or silicone 
alternatives and vacuum machine). Forceps is rarely used for 
vertex presentation.

The video recordings of teams were recorded between November 
2014 and July 2016 and analyzed during the summer of 2017.

Abbreviations: ANTS, Anesthetists’ Nontechnical Skills; AOTP, Assessment of Team 

Performance; CI, Confidence interval; ICC, Intraclass correlation coefficient; VAD, 

Vacuum-assisted delivery.
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2.2 Ethics approval

Ethical and legal approval for this study was obtained in May 2014 
from the Central Denmark Region, the Danish Data Protection 
Agency (2012–58-006), and the Research Foundation of Central 
Denmark (Record No. 1–16–02-257-14). All videos were included 
with informed consent in conformity with the Danish code §264.

2.3 Clinical performance assessment by 
team OBS-VAD

We developed and validated a checklist to evaluate the clinical 
performance of assisted vaginal delivery via vacuum extraction. The 
checklist was the result of a Delphi process with 12 experts from the 
United Kingdom, Norway, Iceland, Sweden, and Denmark (17), and 
comprises 18 items, each with a weight of importance score: “Done 
correctly and in a timely manner” (2 points); “Done incorrectly or 
done correctly with delay” (1 point); “Not done” (0 points); “Cannot 
be assessed” (no value); or “Not indicated” (no value). The checklist 
results in a total score of 0–100% (100% = highest standard of care). 
The checklist also included a visual analog scale of patient safety 
ranging from 0 to 100%, where elements of management not included 
in the checklist were evaluated. The total clinical performance score 
was reported as: ‘High’ (85–100); ‘Average’ (60–84); or ‘Low’ (<60). 
Both raters (LH and LA) were senior obstetric consultants working in 
one of the two study hospitals. They were experienced in video review 
and received appropriate training, including an introduction to the 
TeamOBS-VAD checklist and a discussion of examples of high and 
low performance. Subsequently, the raters independently assessed all 
videos for clinical performance, and were blinded to each other’s score.

2.4 Non-technical skills assessment by 
assessment of obstetric team performance

We used the AOTP (18) validated tool to assess the team’s 
non-technical score. It comprises 18 items grouped into six categories: 
“Communication with the patient,” “Task management,” “Teamwork,” 
“Situation awareness,” “Communication with the team members,” and 
“Environment of the room.” Each item was scored on a Likert scale 
(1–5; 1, poor; 5, excellent), resulting in a total score between 18 and 
90 (list of all items in Supplementary Table S3). Both raters (LB and 
KH) were physicians who were experienced in video review and 
AOTP from a previous study (11). The raters assessed all the videos 
independently and were blinded to each other’s scores.

2.5 Statistical analysis

We assessed the following criteria: (1) the interrater agreement by 
intraclass correlation (ICC) and Bland–Altman analysis; (2) the 
agreement on each item by percentage agreement and weighed 
Cohen’s kappa; (3) the association between the non-technical score 
and clinical performance by a restricted cubic spline regression 
analysis with three knots at 2.5, 3, and 3.5; and (4) the mean difference 
in clinical performance between the lowest (2) and the highest 
non-technical score (5) by spline regression analysis (19, 20). The 

regression models were checked using the diagnostic plots of the 
residuals. The confidence intervals for risk analysis were computed 
using a non-parametric percentile bootstrap. The potential 
confounding factors of parity, indication for vacuum (prolonged 
second stage or fetal compromise), classification (mid, low, and 
outlet), level of training (junior 1–5 years and senior >5 years), time of 
event, and hospital type were assessed using multiple linear regression 
analysis. We used STATA 15 (StataCorp LP, College Station, TX) for 
all statistical analysis.

3 Results

3.1 Included videos

Women expecting to give birth in one of the two study hospitals 
were informed about the project, and videos between November 2014 
and July 2016 were included. The main reason for exclusion was the 
absence of consent after 48 h (28 cases), often because the mother had 
been discharged from the hospital before consent was obtained. 
Consent was declined by five healthcare providers, six mothers, or 
relatives. We included 60 videos, with 48% eligible cases (Figure 1). 
The 60 teams comprised 178 different healthcare providers, 60 
different team combinations, and different levels of difficulty with 
vaginal delivery (Table 1).

3.2 Interrater agreement

The interrater agreement was high, as raters assessing the 
non-technical skills had an ICC of 0.83 (95% CI: 0.71–0.88) and 
consultants assessing clinical performance had an ICC of 0.84 (95% 
CI: 0.74–0.90). Agreement among raters for assessing the specific 
non-technical skills was 0.69–0.94 weighted kappa and agreement was 
visualized using Bland–Altman Plots and limits of agreement (Table 2; 
Supplementary Tables S1, S2). Four videos were discussed and 
reassessed by the two raters as their clinical performance assessments 
differed by >15%, which had been defined a priority as the maximum 
acceptable difference. This new consensus score was used in the risk 
analyses, but not in the ICC calculations. No videos were reassessed 
for non-technical scores.

3.3 Clinical performance and non-technical 
skills

Most teams achieved high clinical performance scores in ensuring 
the correct position of the mother (94%), appropriate number of staff 
present (91%), and delivery conducted within maximum four pulls 
(88%). The greatest challenge posed in clinical skill was considering 
analgesia, as 39% of the teams neither discussed nor mentioned 
analgesia as an option.

Clinical performance and non-technical skills correlated with a 
‘dose–response-like’ association (Figure  2). Teams with excellent 
non-technical scores had an 81% probability of high clinical 
performance, whereas this probability was only 12% among teams 
with average non-technical scores (p < 0.001; Table 3). Clinically high-
performing teams demonstrated excellent behavior in the 
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FIGURE 1

Inclusion of teams.
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non-technical skills categories of team interaction, anticipation, 
avoidance of fixation, and focused communication 
(Supplementary Table S3). These results were robust in terms of the 
following confounders: hospital, team size, time of day, and number 
of pulls during the delivery (Supplementary Table S4).

4 Discussion

Assisted vaginal delivery by vacuum extraction has been 
considered an operator-dependent task; however, our findings indicate 
that the non-technical skills of teams play an important role in 
achieving high clinical performance. Thus, teams with an excellent 

non-technical score had an 81% chance of achieving high clinical 
performance, whereas this probability was only 12% among teams 
with average non-technical scores. Teamwork helped the obstetrician 
to anticipate the next steps, avoid fixation, ensure analgesia, and 
ensure sufficient fetal monitoring during delivery.

The main strength of this study is the automatic inclusion of 
videos using Bluetooth in the obstetrician’s telephone, which activated 
the video cameras whenever the obstetrician entered the delivery 
room (21). This potentially reduced selection bias. The sample size is 
another strength, as the sample included 60 different teams and 178 
healthcare providers from two hospitals, operators of the vacuum at 
all levels of experience, all degrees of difficulty, every day of the week, 
and any time of day. Finally, the two pairs of raters used a validated 

TABLE 1  Description of included teams.

n Mean/median/proportion

Team size, mean (SD) 60 4.5 (0.9)

Women previous (prior) vaginal delivery

1. No, n (%) 39 65%

2. Yes, n (%) 5 8%

3. Information not verbalized in video, n (%) 16 27%

Indication of vacuum extraction

1. Prolonged second stage of labor or for maternal benefit, n (%) 30 50%

2. Suspicion of immediate or potential fetal compromise, n (%) 30 50%

Classification of assisted vaginal delivery*

1. Mid, n (%) 15 25%

2. Low, n (%) 20 33%

3. Outlet, n (%) 11 19%

4. Information not verbalized in video, n (%) 14 23%

Choice of vacuum extractor

1. Soft vacuum cup, n (%) 15 25%

2. Metal vacuum cup, n (%) 39 65%

3. Replacing soft cup to metal, n (%) 6 10%

Procedure of the vacuum extraction

1. Delivery conducted in ≤3 contractions 48 80%

2. Delivery conducted in >3 contractions 12 20%

3. Delivery with cup detachment, n (%) 10 17%

4. Duration of vacuum applied (min), median (IQR) 60 4.5 (2–9)

5. Failed vacuum extraction, n (%) 4 6%

Experience of operator/ level of training

1. Resident, registrar, 1–5 years’ experience, n (%) 25 42%

2. Consultant, >5 years’ experience, n (%) 35 58%

Time of event

1. Day (7:00–14:59), n (%) 18 30%

2. Evening (15:00–23:59), n (%) 23 38%

3. Night (00:00–06:59), n (%) 19 32%

Hospital type

1. University hospital, maternal care level 3, n (%) 32 53%

2. Regional hospital, maternal care level 2, n (%) 28 47%

*The American College of Obstetricians and Gynecologist classification of types of operative vaginal delivery (ref guideline ACOG).
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checklist for systematic assessment and the interrater agreement 
was high.

Our study had certain limitations. We cannot exclude selection 
bias, as low-performing teams may have been less willing to provide 
their consent. However, it is reassuring that 95% of the healthcare 
providers gave consent to include their videos and that only two videos 
were deleted after staff withdrew their consent. We also acknowledge 
that our setup did not include all vacuum extractions, as the camera 
was activated by the consultant on call. There is a risk of assessment 
bias as AOTP raters may have been influenced by the actual clinical 
performance and vice versa. All teams were aware of the project, and 
this may have changed their behavior, a form of “Hawthorne effect” 
which might affect the observed association (22). Furthermore, despite 
having all the delivery rooms equipped with two or three cameras in 
the ceiling, the video could not capture all the details of the technical 
skills, and raters often missed tactile information gained during vaginal 
examination before the operator applied the cup (for example, molding, 
level, and position). Furthermore, our legal permission was restricted 

to analyze the videos; hence, we did not have access to any medical 
journal with maternal or neonatal outcomes. Finally, while our study 
found that clinical performance and non-technical scores were strongly 
correlated with a dose–response like association; this is no proof 
of causality.

The opportunity to review video recordings of teams managing 
vacuum extractions in real-life was a special experience that changed 
the way vacuum extractions were handled in our department (23). 
Epidural as pain relief in labor is available for every laboring woman 
in Denmark; however, uptake is driven by maternal request. Overall, 
approximately 27% of nulliparous women in labor request an 
epidural. We  considered whether the high sound level on the 
recording reflected real life. Therefore, we tested our audio source 
with the help of a sound engineer and found that the quality was 
high and that the dB level in the room was reflected by the dB level 
in the video (24). These findings highlight the importance of 
improving our practice of offering women analgesia during vacuum 
extraction. Based on our study, we  recommend prioritizing the 
wider use of pudendal block in cases of vacuum extraction and 
ensuring that women are adequately informed about assisted 
delivery preferable in the antenatal period (25).

Before this study, non-technical skills for vacuum extraction have 
only been investigated in simulated settings (6, 15, 26–28), but did 
suggest that non-technical skills contribute to successful delivery 
assisted by vacuum extraction (4, 14, 29). However, these studies did 
not describe the specific aspects of behavior or the specific 
non-technical skills that support teams to achieve high clinical 
performance. In this study, we  observed how enacting specific 
non-technical skills helped obstetricians to anticipate the next steps, 
such as offering analgesia to women without an epidural or calling the 
pediatric team to the room when the indication was suspected fetal 
distress. Moreover, the team helped the consultant to keep track of the 
time and the number of contractions, thereby helping the consultant 
decide when to abandon the attempted vaginal delivery in a timely 
manner. This calls for rethinking our learning path for vacuum 
extraction, ensuring that trainees learn to include effective teamwork 
behavior in training and practice. Thus, this study confirms the results 
on surgical (30), trauma (31, 32), and resuscitation teams (33–35) 
regarding the importance of non-technical skills in providing high 
clinical performance.

TABLE 2  Interrater agreement for clinical performance and non-technical performance.

Descriptive ICC (95% CI)

Mean Range Individual rater* Average of two raters**
Clinical performance: TeamOBS-VAD score 83.2 (49–100) 0.73 (0.58–0.82) 0.84 (0.74–0.90)

Non-technical performance: ATOP average score 70.5 (39–87) 0.71 (0.55–0.82) 0.83 (0.71–0.88)

*Intraclass correlation (ICC) between raters. **All 60 videos were analyzed by two raters. The average agreement represents the ICC between two raters and the other two raters.

FIGURE 2

Clinical performance and non-technical skills.

TABLE 3  Risk/chance of low/high clinical performance to the level of non-technical performance.

Non-technical score Clinical performance: risk of low score* Clinical performance: chance of high score**
3 (Average) 4.3% (0.2–12.4%) 12.3% (2.0–29.2%)

4 (Good) 0.3% (0.0–0.9%) 43% (34.5–54.0%)

5 (Excellent) 0.01% (≤0.01–0.01%) 80.6% (63.7–94.1%)

These figures are based on 60 recordings from real-life teams managing major vaginal-assisted deliveries via vacuum extraction and risk (95% CI). *TeamOBS-VAD score below the minimum 
pass (score < 60). **TeamOBS-VAD score above high performance (score > 85).
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High-performing teams in this study used specific behaviors that 
differed from those of high-performing teams managing postpartum 
hemorrhage (11). High-performing teams managing vacuum 
extraction demonstrated high scores in team interaction, anticipation, 
avoidance of fixation, and focused communication, whereas high-
performing teams managing postpartum hemorrhage had high scores 
in vigilance, role assignment, stress management, and leadership (11). 
This difference may reflect the fact that most vacuum extractions are a 
‘semi-elective’ procedure, whereas postpartum hemorrhage is usually 
an urgent, acute emergency. Another interesting disparity between the 
two settings was the importance of avoiding fixation, which we could 
only demonstrate in the vacuum extraction setting but not in the 
postpartum hemorrhage setting. This is related to the fact that the 
accoucheur who is conducting the vacuum delivery is ‘task-focused’ 
and therefore cannot maintain wider situational awareness. This 
requires a member of the team to ‘step back’ to monitor the whole 
situation (that is, ‘situational leadership’). This tends to happen in teams 
managing acute emergencies, such as postpartum hemorrhage, where 
the situational leader steps back to co-ordinate and delegate tasks while 
ensuring that vigilance is maintained (7). Therefore, all team members 
should keep an eye on the overall situation while the accoucheur 
conducts the vacuum extraction and may need to consider whether an 
individual needs to ‘step back’ to maintain overall vigilance.

Video reviews offer a unique opportunity to review our 
performance, and future studies should investigate whether video 
reviews can help to improve our vacuum extraction performance (31, 
34). Obstetric trainees primarily learn to perform vacuum extraction 
from senior colleagues by craft apprenticeship. In the last few decades, 
trainees have experienced difficulties in developing and maintaining 
obstetrical competencies, such as vacuum extractions, due to reduced 
working hours and a reduced rate of instrumental deliveries in 
obstetric care (33). Elective video review could be a valuable learning 
method to junior obstetricians to improve performance as they can 
revisit and reflect on their performance and learn from experienced 
colleagues (36). When they become consultants, they primarily work 
alone or with a junior trainee, and do not always have the same 
opportunity to benchmark their performance with several consultants; 
feedback may not always be ideal. Similar to other studies, we found 
that our colleagues had a genuine interest in learning about the 
outcomes of the video review, and we think video reviews offer us new 
learning opportunities for vacuum extraction to improve and 
maintain high performance in obstetric teams. Future studies are 
needed to explore how (37).

The external validity of our findings must be considered before 
they can be applied in other settings. In the labor and delivery wards, 
where the standard analgesia is epidural/spinal, our findings on 
further analgesia may not be relevant. However, we believe that the 
key findings of this study may be applicable in other settings where 
teams manage vacuum extractions, and we recommend including the 
specific behaviors of team interaction, anticipation, avoiding fixation, 
and focused communication to complement any technical training on 
vacuum extraction.

In conclusion, mastering vacuum extraction is a core competency 
in delivery wards and is important for the safety of women and 
children. Our study demonstrated how video reviews of real-life 
vacuum extraction can be  used to evaluate the clinical and 
non-technical performance of teams to identify areas that require 
particular attention during training. Although vaginal vacuum 

extraction is generally accepted as an operator-dependent task, our 
findings indicate that the teams’ non-technical skills play an important 
role in ensuring high clinical performance, as the accoucheur who is 
conducting the vacuum delivery is “task-focused” and cannot 
maintain wider situational awareness. Therefore, the team members 
are required to “step back” to monitor the whole situation, and the key 
non-technical skills associated with high clinical performance were 
team interaction, anticipation, avoidance of fixation, and 
focused communication.
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Effect of simulation-based 
training workshop on obstetric 
emergency team collaboration 
and communication: a mixed 
study
Na Wu† , Wei Li† , Rong Huang * and Hui Jiang 

Nursing Department of Shanghai Key Laboratory of Maternal Fetal Medicine, Shanghai Institute of 
Maternal-Fetal Medicine and Gynecologic Oncology, Shanghai First Maternity and Infant Hospital, 
School of Medicine, Tongji University, Shanghai, China

Aims and objectives: To explore the effects of simulation-based midwife 
training workshops and determine whether such a program can improve team 
collaboration and communication.

Background: Simulation training improves communication, team cooperation, 
critical thinking, and situational awareness.

Design: This mixed study was conducted September 15–18, 2021.

Methods: Participants included 23 obstetricians and midwives who completed 
2  days of simulation training, including communication, skills, teamwork, single 
technical operation, and scene running. The Clinical Teamwork Scale was 
used before and after the comparison, and the data were analyzed using a 
phenomenological analytic process.

Results: The total team cooperation, transparent thinking, closed-loop 
communication, overall decision-making, clear responsibility, and leadership 
scores of the trainees were significantly higher after than before the training. 
The experience of attending a simulated training workshop can be divided into 
two themes: innovative ways of offering training and active learning. Three key 
themes emerged from each category: education combined with recreation; full 
participation in interactions; and teamwork and communication. (1) application 
of knowledge (2) dissemination, and (3) sublimation of knowledge.

Conclusion: This study’s findings indicated a good experience and higher team 
cooperation score among midwives participating in simulation-based training in 
China, the value of our work is to show that the researched teaching methods, 
although published in other contexts, are also valuable in the Chinese context, 
suggesting that they will pass on the methods and concepts of the simulated 
training to others and change the current status of classroom teaching, which is 
its most meaningful practical training effect.

Relevance to clinical practice: These results imply that simulation-based 
midwife training for obstetric emergencies is required to improve the 
comprehensive ability of midwives to address obstetric emergencies, thereby 
improving maternal clinical outcomes.

No patient or public contribution: Neither patients nor the public were involved 
in this study, and the midwives and obstetricians voluntarily participated.
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1 Introduction

The cognitive load (CL) theory was proposed by van Merriënboer 
and Sweller (1) and consists of the following (2): internal and 
extraneous loads of learning tasks and related loads of the learning 
process. In the CL theory, self-reported commitment and effort, stress 
levels, and dual-task performance can be estimated in different ways. 
However, intrinsic loads can be managed from simple to complex 
learning tasks and from low- to high-fidelity scenarios (1), which can 
be improved through simulation.

Simulation is considered an effective way to assess nurses (3), 
especially team performance. The goals of simulation-based training 
especially for teamwork are addressing roles, situational awareness, 
leadership, communication, and responsibilities (4). The modern 
model of surgical simulation training, also called simulation-based 
training (SBT), which allows surgeons to obtain clinical experience or 
operating room skills in the simulation environment, is increasingly 
emerging with technological development (5). Moreover, the 
Accreditation Council for Graduate Medical Education has approved 
and integrated SBT into surgical curricula (6).

In the light of medical errors being the third leading cause of 
death in America, after heart disease and cancer (7), we know that 
supporting others, solving problems, exchanging information, and 
leadership can reduce the effects of human error during the simulation 
training process (8). Simulation training is superior to lecture-based 
teaching of technical and nontechnical skills (9) in terms of 
competence, confidence, and communication. Adult education in the 
field of obstetrics and gynecology has gradually shifted from 
traditional approaches, including lectures and teaching in clinical 
settings, to simulation-enhanced education. Learning about pelvic 
examinations through simulation-enhanced education brings a 
significant benefit to medical and midwifery students, thereby 
improving their technical skills, comfort, and patient communication 
(10). The number of articles on simulations has rapidly increased and 
simulation-based multidisciplinary team training has become popular 
over the past few years. A study from Pakistan showed that team 
performance significantly improved after training (11), highlighting 
the need to teach communication and leadership skills through 
simulation workshops. Similarly, Grogan et  al. (12) showed that 
training in crisis resource management generated a positive attitude 
among trainees regarding coping with exhaustion, team building, 
communication with each other, and situational awareness.

The use of simulation training has also spread rapidly in China 
over the past 3 years, especially in the obstetrics community. Currently, 
in Shanghai, almost every midwife and nursing training program is 
held in our simulation training center; thus, we must understand the 
effects of simulation training and receive participant feedback.

The launch of the three-child policy by the Chinese government has 
raised concerns about a shortage of midwives; in addition, there will 
be a higher proportion of older mothers with potential complications. 
The “three delays,” including in seeking appropriate care, obtaining 

timely care, and providing care, contribute to the pooled quality of 
services (13). Failures in communication, event reporting, and 
leadership are the root causes of patient safety incidents (14). These 
factors challenge the entire medical system and threaten maternal and 
child safety. Fostering trained midwives to adapt to different situations 
is important, and training may play an important role (15).

Few studies have explored midwives’ team collaboration and 
communication or their feelings regarding attending training, 
especially in China. Our simulation workshop emphasizes team 
building, communication skills (such as closed-loop communication), 
leadership skills, rescue processes, and situational awareness. 
Therefore, here we sought to understand the midwives’ thoughts and 
determine whether there was a difference between simulation- and 
lecture-based training. The nursing department of our hospital 
organized a national continuing medical education program called 
The Simulation-Based Training Workshop for Midwives. This study 
aimed to evaluate the effects of SBT programs on obstetric emergencies.

2 Materials and methods

2.1 Study design and settings

This study utilized a quasi-experimental and comparison group 
research design. A workshop that enrolled 24 participants was held at 
the simulation center of our hospital, which has two campuses and 
manages nearly 30,000 births annually.

2.2 Study participants

Midwives and obstetricians were eligible to attend the simulated 
training until the quota of applications was full upon meeting the 
following criteria: (1) worked in the labor room; and (2) spoke 
Mandarin. Table 1 shows the participants’ baseline data.

One obstetrician was unable to participate due to work conflicts. 
Thus, a total of 23 participants, including 20 midwives and three 
obstetricians, participated in the simulated training. Sixteen midwives 
were interviewed because no new subject words appeared and the 
interview data were saturated. None had previously participated in 
SBT. This study was approved by the Ethics Committee of the Hospital, 
and the number was KS2026. All participants provided written 
informed consent before participating.

2.3 Simulation workshop

The SBT workshop was conducted September 15–18, 2021. The study 
was conducted at the simulation center of the hospital, which featured 
high-tech simulation equipment such as a SimMother, New B of Laerdal, 
and a Noelle™ birthing simulator (Gaumard, Miami, FL, United States). 
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High-fidelity simulators produce respiratory sounds, heart sounds, and 
palpable pulses and are equipped with a monitor that displays the 
electrocardiograph, fetal heart rate, blood oxygen saturation, blood 
pressure, arterial waveform, pulmonary artery waveform, and anesthetic 
gas. Moreover, these simulators can be  combined with computer 
simulations to conduct multidisciplinary team crisis management training.

The workshop included training interventions using computerized 
simulators and high-tech mannequins. The participants were 
separated into groups of 4–6 according to different scenarios. For 
example, the postpartum hemorrhage scenario featured six roles; thus, 
the participants were separated into four teams, and we  ran the 
postpartum hemorrhage scenario four times. The participants in each 
team were separated by hospital level and working age until the groups 
were balanced. Each was an active participant and took turns in 
different scenarios, including the following: gentle birth, episiotomy 
model of the perineum (Figures 1A,B), shoulder dystocia, neonatal 
asphyxia resuscitation, emergency cesarean section, postpartum 
hemorrhage, and preeclampsia with seizures. The trainers introduced 
the environment and equipment before starting each scenario.

Before the simulation workshop began, all programmed scenarios 
were tested at least three times. The bedside monitor displayed the 
vital signs during the simulated scenarios. The team members must 
focus on and act on physiological data from the monitor, which was 
operated by an experienced faculty member in the tiring-room. Each 
scenario lasted for 15 min and was followed by a 20 min debriefing 
session. Topics included teamwork, communication skills, and 
leadership, all of which are important elements of an effective team in 
obstetric emergencies. During the debriefings, the video was 
suspended when the facilitators asked the participants to discuss and 
reflect on their performances.

We hypothesized that SBT would improve teamwork performance, 
especially communication skills, and enhance the training experience 
(see Figure 2).

2.4 Data collection procedure

The Clinical Teamwork Scale (CTS) was used to assess team 
performance in a simulation-based obstetric emergency context (16). 

The CTS has reported substantial agreement (kappa, 0.78) and high 
inter-rater reliability (interclass correlation coefficient, 0.98) (17) and 
contains teamwork behaviors that are applicable to any resuscitation 
environment. The CTS includes an overall/global teamwork rating as 
well as ratings for elements within five teamwork domains: 
communication, role responsibility, situational awareness, decision-
making, and patient friendliness (all scored on a 10-point Likert 
scale). Item 9 is target fixation, which refers to the fact that in a 
simulated scene, the trainees are subjected to tunnel vision, which 
causes obstacles to management of the entire scene (18). This scale 
evaluates team performance in obstetric emergency simulations. The 
operational scenarios in our training workshop covered obstetric 
emergencies and dangerous situations; therefore, this scale was used 
to evaluate team cooperation.

2.5 Data management and analysis

A blinded review of the participants’ performance in these 
scenarios was conducted by two trained nurses, one with expertise in 
emergency obstetrics and the other with experience in simulated 
education. An audit of 25% of the 32 scenarios demonstrated 99% 
consensus between the two reviewers.

2.6 Statistical analyses

The data were analyzed using Statistical Package for Social 
Sciences (version 26.0; IBM Corp., Armonk, NY, United States). CTS 

FIGURE 1

(A, B) Perineal wound using a cow’s tongue.

TABLE 1  Professional and educational characteristics of study 
participants.

Age, years 28.69 (21–42)

Sex

Female 21

Male 2

Profession

Midwife 20

Obstetrics resident 3

Hospital

Tertiary general hospital 7 (30.4%)

Secondary general hospital 7 (30.4%)

Tertiary specialized hospital 7 (30.4%)

Private hospital 2 (8.0%)

Values are shown as median (interquartile range), n, or n (%) as appropriate.
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scores are described as median (range). To compare the differences in 
team performance between the pre- and post-training groups, the 
total median and median score of each CTS item were calculated, and 
a signed-rank test was conducted to investigate the difference in CTS 
scores. Statistical significance was accepted at a two-sided value of 
p < 0.05.

After the workshop, two researchers (NW and HJ) conducted 
in-depth interviews with 16 midwives that began with open-ended 
questions. An in-depth semi-structured interview outline was used 
(Table 2). The participants’ behaviors and emotions were also noted. 
Each interview, which was conducted in a separate room, lasted 

15–20 min. Body language was also noted to facilitate a later 
data analysis.

Colaizzi’s (19) seven-step framework was used for the data 
analysis. To divide the experiences into categories, a passage reading 
was first performed within 24 h after the interview, and each 
participant’s experience was read and assigned a keyword. The 
keywords were collected in tabular form. At the same time, 
we assigned every experience a number, so we could note the number 
and keyword of the experience in a second table and retrace how each 
experience was coded later. To combine the collected codes into 
supercategories, it was necessary to consider which keywords were 
similar or could be condensed and attributed to a similar behavior. In 
the final step, it was possible to assign all experiences to different 
categories. The results were cross-reviewed by two investigators and 
any disagreement was resolved by discussion with a third investigator. 
The transcribed data and extracted themes and sub themes were sent 
back to the participants and to ensure that the findings reflected their 
actual perspectives rather than the investigators’ understanding of the 
phenomenon, a follow-up conversation was conducted.

After the workshop, the SBT was evaluated using a self-designed 
questionnaire, of which the content validity was mainly calculated 
using five expert scores, and the content validity index was 1. The 
questionnaire consisted of 17 workshop items that were answered 
using a five-point Likert-type scale (Table 3).

FIGURE 2

(A, B) Midwives’ experiences.

TABLE 2  Semi-structured interview guide.

Questions

 � 1. Have you heard of simulation training before?

 � 2. Have you participated in obstetric emergency training before?

 � 3. Why are you attending the simulation training?

 � 4. Can you talk about your feelings about the simulation training?

 � 5. Is there a gap with your expectations? If so, how?

 � 6. What is the biggest impact of participating in simulation training on you?

 � 7. How will your work change after this simulation?

 � 8. Is there anything else you would like to share with us?
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3 Results

3.1 Team training was associated with 
higher median CTS

The total median score of all items was significantly higher in the 
post-training group (median, 7.0 range, 4.0–9.0) than in the pre-training 
group (median, 5.0; range, 4.0–6.0; p = 0.002). A comparison of the 
median CTS scores for communication, transparent thinking, overall 

situational awareness, and leadership showed a statistically significant 
difference between the pre- and post-training groups (Tables 4, 5).

3.2 General characteristics of interviewed 
study participants

In our study, the 16 midwives were 22–46 years of age, they came 
from different provinces of China, and their education levels ranged 

TABLE 3  Questionnaire including 17 workshop-related items.

N =  23 Item Mean  ±  SD

Training objectives 1. The teaching goals are clear, reasonable, and practical 4.67 ± 0.48

2. The objectives meet the needs of clinical work 4.67 ± 0.48

Simulation environment 3. The preparation matches the scenario description 4.67 ± 0.48

4. The layout of the scene is reasonable 4.70 ± 0.46

Training content 5. There is plenty of information about the simulation scene 4.75 ± 0.44

6. The scenarios are instructive and scientific 4.70 ± 0.46

7. The theory is linked with practice 4.75 ± 0.44

8. The simulation increased the knowledge from books 4.70 ± 0.46

Training methodology 9. The method is novel and interactive 4.79 ± 0.41

10. The scenarios are scheduled for a reasonable time 4.79 ± 0.41

11. Simulation is more useful to me than traditional lectures 4.79 ± 0.41

Training tutor 12. The tutors make me feel relaxed 4.88 ± 0.34

13. The tutors are instructive 4.92 ± 0.28

Training application 14. The training content can be applied to my future work 5.00 ± 0.00

15. The simulation training will be helpful to my work 4.96 ± 0.20

16. Simulation training will be helpful to my teamwork abilities 4.96 ± 0.20

17. Simulation training will be helpful to my communication abilities 4.96 ± 0.20

TABLE 4  Comparison of team performance pre- and post-simulation training assessed by the Clinical Teamwork Scale.

Item Post-training Pre-training Statistic p-value

1. Overall score 7.0 (4–9) 5.0 (4–6) 3.115 0.002

2. Overall communication 7.0 (5–9) 5.0 (3–6) 3.370 0.001

3. SBAR 7.0 (5–9) 4.0 (3–6) 3.783 0.000

4. Transparent thinking 7.0 (5–9) 6.0 (4–8) 2.410 0.016

5. Directed communication 7.0 (5–9) 5.0 (2–6) 3.313 0.001

6. Closed loop 7.0 (5–9) 5.0 (2–6) 3.552 0.000

7. Overall situational awareness 7.0 (5–8) 6.0 (4–8) 2.401 0.016

8. Resource allocation 6.0 (5–7) 6.0 (3–8) 0.722 0.470

10. Overall decision making 6.0 (5–8) 6.0 (4–8) 0.741 0.458

11. Prioritizing 6.0 (5–8) 6.0 (3–8) 1.384 0.166

12. Overall role responsibility 6.0 (5–8) 6.0 (4–8) 1.904 0.071

13. Role clarity 6.0 (5–9) 6.0 (4–8) 1.709 0.088

14. Perform as a leader/helper 7.0 (5–9) 5.0 (4–7) 3.438 0.001

15. Patient friendly 7.0 (4–9) 6.0 (4–8) 1.897 0.058

SBAR, situation, background, assessment, and recommendation.
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from junior college to university. Table  6 summarizes the 
characteristics of each sample.

3.3 Effectiveness evaluation by midwife 
staff after training with face-to-face 
interviews

Satisfactory reactions emerged from the in-depth interviews. The 
experiences of midwives participating in the SBT can be summarized 
into two themes: novel training methods and active learning processes.

3.3.1 Midwives’ feelings about novel training 
methods

In traditional Chinese teaching and training, students are often 
judged based on their grades, and trainees are frequently criticized. Under 
huge psychological pressure, most are unwilling to participate in training; 
rather, they passively accept the offered knowledge. SBT aims to identify 
and solve problems and improve capacity rather than criticize or blame. 
Therefore, midwives who participated in this SBT experienced 
new feelings.

3.3.2 Simulation training combines teaching and 
enjoyment

During the scenarios, the trainees interact with each other and the 
trainer provided a visual display of a standardized patient, especially when 
“family members created trouble,” which made the training impressive.

Case 1

The training mode is very new. I only learned about this learning 
mode from textbooks before. I didn’t think I would have the opportunity 
to experience such training after work.

Case 4

I didn’t care much about patient’s family psychology in the past, but 
the standardized patient gave me a significant impression of the 
patient’s perception of care. When we tried to save the women, her 
husband continued to ask what happened to his wife. When 
you participate in a lecture, the teacher would just tell you, “Comfort 
the family,” but then you may forget; however, after this simulation 
training, I would not.

3.3.2.1 Simulation training combines teaching with 
interaction

Traditional teaching involves teachers lecturing and students 
listening. For adult teaching, it may be difficult to stimulate a student’s 
motivation to participate in the learning process, and the effect of 
training remains to be discussed.

Case 2

This model is vivid, which allows us to participate. It is more 
memorable than the traditional teaching model.

TABLE 5  Comparison of presence of target fixation (item 9 of Clinical Teamwork Scale) pre- versus post-simulation training.

Item 9 Post-training (n) Pre-training (n) Total

No target fixation 10 7 17

Target fixation 2 4 6

Total 12 11 23

TABLE 6  Characteristics of interviewed midwives.

Code Age Education level Hospital Work experience, years

1 36 Bachelor’s degree Tertiary general hospital 11

2 25 Bachelor’s degree Secondary general hospital 3

3 28 Bachelor’s degree Tertiary specialized hospital 2

4 29 Bachelor’s degree Tertiary specialized hospital 2

5 25 Associate’s degree Tertiary general hospital 4

6 28 Associate’s degree Tertiary general hospital 4

7 23 Bachelor’s degree Tertiary specialized hospital 2

8 22 Bachelor’s degree Tertiary general hospital 6

9 22 Associate’s degree Tertiary general hospital 2

10 32 Bachelor’s degree Secondary general hospital 6

11 31 Bachelor’s degree Secondary general hospital 10

12 21 Bachelor’s degree Tertiary general hospital 1

13 33 Associate’s degree Tertiary general hospital 3

14 33 Associate’s degree Tertiary general hospital 2

15 26 Bachelor’s degree Tertiary general hospital 1

16 27 Associate’s degree Tertiary general hospital 3
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Case 3

I felt that all of the tutors were very professional and enthusiastic 
with close interactions. I learned a lot.

Case 6

I would listen to the tutors because they show how to do something 
and why. I didn’t get bored and doze off.

Case 9

I learned “press the pubic symphysis” from a lecture and textbook 
about shoulder dystocia, but I didn’t have the chance to operate the 
procedure. In the simulation training, I performed it, and the tutor 
provided advice. We interacted and I was given feedback.

Simulation training focuses more on student participation, 
arouses their enthusiasm, and encourages them to perform more 
work. Teachers play a guiding role and complete the teaching 
objectives by inspiring learning.

3.3.3 Simulation training emphasizes teamwork 
and communication

Workers in the labor room are not individuals; rather, they 
comprise a multidisciplinary team. Students further understood the 
importance of teamwork and communication through obstetric 
emergency simulation training.

Case 15

In the simulation scenario, we are required not only to form a group 
but also to communicate and cooperate with each other, which 
we usually would not be taught using books and lectures.

Case 7

Members conduct necessary action coordination, and a leader 
developed the team’s ability to solve problems by relying on teamwork 
and communication.

Case 11

We just kept silent during the first scenario and did our own work, 
which was strange …After this workshop, I know we are all small building 
blocks in our work. Only by cohesion can we build a wonderful world.

3.3.4 Midwives’ feelings about active learning 
process

3.3.4.1 Simulation training learning and application of 
knowledge

After the simulation training, students can take initiative to 
compare the results with their previous work styles and improve. 
These areas range from skills to theory to teamwork.

Case 2

I will bring your new ideas to our hospital so that we  can help 
the women.

Case 4

When I was a doula, I wanted the women to give birth as soon as 
possible. I didn’t pay attention to their psychology or comfort, which 
I will pay more attention to now.

Case 8

I used to aim to do my own work well. Now (after training), I know 
to cooperate and communicate with others as a team.

3.3.4.2 Simulation training learning and spread of 
knowledge

After the training, students not only changed the way they worked 
but also shared valuable lessons with their colleagues. This reflects an 
active learning process.

Case 3

I feel that your equipment and concepts are very advanced. I would 
like to give our leader some feedback after returning to work. Perhaps 
the hardware was not the same as yours, but we can change the concept 
step by step (laughter).

Case 5

A doctor in our hospital performed a cesarean section when the fetal 
heart slowed rather than attempting intrauterine fetal resuscitation. 
I would like to provide feedback when I return.

3.3.4.3 Simulation training turns knowledge into value
The trainees recognized the interesting methods and effects of 

simulation training and expected to obtain further learning and more 
training opportunities to constantly improve their abilities. Some were 
even planning to pursue teaching as part of their career path.

Case 10

I hope to learn more obstetric emergency training, such as cardiac 
arrest and amniotic fluid embolism.

Case 15

I hope to have the opportunity to participate in training frequently 
so that when I am old (working years and seniority promotion), I can 
also train new midwives (laughter).

Case 16

Your training method impressed me so much that I will try it with 
our younger (junior) midwives after I return.

3.4 Evaluation of satisfaction degree of 
midwife staff after training using 
self-assessed questionnaire

The mean scores for training objectives, simulation environment, 
training content, training methodology, training tutors, and training 
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applications are listed in Table  3. All interviewees enjoyed the 
simulation-based midwifery training workshop and hoped to 
participate in it in the future. They believed that team building and 
cooperation, closed-loop communication, and situational awareness 
could be learned through simulation training.

All participants were interested in the workshop and gained new 
knowledge. As Pacheco Granda and Salik (3) demonstrated, our 
course design ensured that the materials and equipment in these 
scenarios were realistic and appropriate for clinical practice with 
sufficient physiological complexity.

4 Discussion

This study aimed to describe midwives’ attitudes, experiences, and 
team performance in SBT workshops in China. We  found that 
simulation training allowed students to fully participate in operations, 
which can improve their skill levels, knowledge, and team cooperation 
scores compared with purely theoretical teaching. These findings 
contribute to the knowledge that trainees, especially midwives, have 
low seniority. Many changes in their perceptions have improved their 
ability to think critically and transparently. This is in line with previous 
evidence that, during simulated scenarios, teams could practice, 
reflect, and provide solutions to potential obstacles to medical care 
(20). Simulation training has been shown in improving knowledge 
acquisition (3). Moreover, participants could perform these operations 
on the simulator, which provided tools that allowed them to bridge 
theory and practice (21). This study also indicated a good experience 
with SBT, as participants could practice repeatedly in a familiar and 
safe environment without patient harm (4).

Our study showed a higher team cooperation score in the post-
training group compared to the median scores in the pre-training 
group. Because the simulation-based team training emphasized 
effective communication, team cooperation, leadership, and 
situational awareness. This was also in line with Chang’s study (22), 
which reported a significant difference between simulation and lecture 
training in total Situation Awareness Global Assessment Technique 
scores, and situational awareness increased mainly because of the 
improvement in perception abilities.

Simulation programs reportedly improve safety and 
communication skills (23). Thus, simulation training made the 
participants feel safe and they would not be  judged to the same 
criticism as they would in traditional training. According to the CL 
theory, in low- and high-fidelity environments, intrinsic loads can 
be managed, relaxing participants and allowing them not to worry 
about the task itself. When adults see the value and relevance of what 
they learn, they spend more time learning the subject. Otherwise, they 
need opportunities for feedback and reflection to ensure self-
improvement (24), which could be reduced in simulation training. As 
previous studies (25, 26) demonstrated, simulations change midwives’ 
behaviors.

During SBT, debriefing, which is defined as feedback and a 
reflective response in a scenario in which participants discuss and 
reflect on their performance under tutor guidance, is considered the 
“heart and soul” link (27). First, participants were asked to briefly 
summarize what they had learned after running the scenario and then 
focus primarily on what had worked well and what could be improved 
rather than criticizing those things that had not gone well. Video 

playback played an important role in the simulations. During 
debriefing, the participants could see how they performed rather than 
how they thought they performed (28) or how things should be done 
according to routine rules.

Simulation training aims to identify and solve problems rather 
than criticize or place blame. Scores are the only criteria used in 
China’s traditional teaching and training programs, which trainees are 
more likely to be criticized and are under great psychological pressure. 
Most are unwilling to participate in training; therefore, a safe 
environment should be provided (29). Trainers should create a “safe” 
training environment free from psychological burdens that allows 
trainees to actively and voluntarily participate in simulated training.

Through simulation training, midwives, especially those with low 
seniority, can master basic theories, knowledge, and skills in clinical 
work along with good communication and emergency handling 
abilities. These midwives can provide standardized services for 
patients to prevent and manage obstetric emergencies (30) and 
improve the clinical outcomes of pregnant women.

Most of the findings are well known in the world literature, however, 
the value of our work is to show that the researched teaching methods, 
although published in other contexts, are also valuable in the Chinese 
context. This enhances the validity of the methods. Our workshop was 
more like “training the trainers,” when they returned to their respective 
units, students not only changed the way they worked but also shared 
some valuable with colleagues. They passed on the methods and concepts 
of simulated training and changed the current status of classroom 
teaching, which was the most meaningful practical training effect.

4.1 Study limitations

This study was conducted at the largest obstetrics and gynecology 
simulation center in Shanghai, China. Participants from the simulation 
training workshop comprised different levels of midwives from 
different hospitals throughout the country. As a qualitative study, there 
were very few thoughts from doctors, and we  must increase the 
number of obstetricians and assess their views on simulated training 
and the training effect in future studies. They established temporary 
teams to protect women from postpartum hemorrhage, shoulder 
dystocia, etc. The team members were unfamiliar with each other, 
although they completed a 2 days partnership. This may have affected 
team performance, particularly on the first day.

4.2 Relevance to clinical practice

These results suggest that simulated training can improve the 
training effect more than traditional lectures. The experience of 
attending simulated training includes innovative ways of offering 
training and active learning. The simulation training made the 
participants feel safe and not judged as by traditional teachers. This 
reduces the cognitive load. Thus, the environment was relaxed, the 
experience was new and innovative, and the scenario setting and 
teaching methods demonstrated by the tutors were full of heuristic. 
According to the knowledge-attitude-behavior pattern, good 
experience (knowledge gained in an interesting way) changed 
traditional learning attitudes and prompted the participants to reflect 
and make changes to their clinical practice. Our research explored 
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only the experience of simulation training and team building, 
satisfaction with training, and improvement in trainee knowledge due 
to learning. In the future, we will study high-level simulation training, 
such as level three, referring to the application of learned behaviors 
and skills in clinical obstetrics practice. The fourth level refers to the 
effects of training on measurable clinical outcomes. Emergency 
obstetrics training must be performed using simulations that are safe 
for both healthcare providers and patients. The participants could 
perform repetitive operations, especially those related to rare 
emergencies, on a simulator without harming actual patients.

5 Conclusion

This study indicated a good experience and a higher team 
cooperation score of midwives participating in SBT in China. The 
experience completing the simulated training included innovative 
ways of offering training and active learning, passing the methods and 
concepts of simulated training on to colleagues, and changing the 
current status of classroom teaching, which is the most meaningful 
practical training effect. These findings imply that simulated training 
for obstetrics emergencies can be used to improve performance of 
both technical and nontechnical skills of midwives.
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Evaluating an obstetrics and 
gynecology teaching program for 
medical students incorporating 
simulation-based education 
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and Health Sciences, Dubai, United Arab Emirates

Although there have been previous publications on curriculum innovations 
in teaching O&G to medical students, especially utilizing simulation-based 
education, there have been none, as far as we  know, incorporating and 
evaluating the outcomes using cognitive load theory. The aim of this article was 
to describe the introduction, implementation, and evaluation of an innovative 
teaching program in O&G, incorporating simulation-based education, 
underpinned by cognitive load theory. Cognitive load is defined as the amount 
of information a working memory can hold at any one time and incorporates 
three types of cognitive load—intrinsic, extraneous, and germane. To optimize 
learning, educators are encouraged to manage intrinsic cognitive load, minimize 
extraneous cognitive load, and promote germane cognitive load. In these 
sessions, students were encouraged to prepare in advance of each session with 
recommended reading materials; to limit intrinsic cognitive load and promote 
germane cognitive load, faculty were advised ahead of each session to manage 
intrinsic cognitive load, an open-book MCQ practice session aimed to reduce 
anxiety, promote psychological safety, and minimize extraneous cognitive 
load. For the simulation sessions, the faculty initially demonstrated the role-
play situation or clinical skill first, to manage intrinsic cognitive load and reduce 
extraneous cognitive load. The results of the evaluation showed that the students 
perceived that they invested relatively low mental effort in understanding the 
topics, theories, concepts, and definitions discussed during the sessions. There 
was a low extraneous cognitive load. Measures of germane cognitive load or 
self-perceived learning were high. The primary message is that we believe this 
teaching program is a model that other medical schools globally might want to 
consider adopting, to evaluate and justify innovations in the teaching of O&G 
to medical students. The secondary message is that evaluation of innovations 
to teaching and facilitation of learning using cognitive load theory is one way to 
contribute to the high-quality training of competent future healthcare workers 
required to provide the highest standard of care to women who are crucial to 
the overall health and wellbeing of a nation.
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1 Introduction

The reproductive health of women determines a nation’s health 
and the health of its future generations. The Global Strategy for 
Women, Children, and Adolescents’ Health, agreed in 2016, 
emphasizes that all women have the right to the highest attainable 
standard of health and wellbeing, including the physical, mental, and 
social aspects of health (1). Nonetheless, in many parts of the world, 
women continue to experience a range of poor health outcomes 
including maternal death during pregnancy and childbirth, with 800 
women dying each day globally in 2020 (2). High-quality training and 
continuing professional development of competent future healthcare 
workers are therefore crucial to the overall health and wellbeing of a 
nation, including its economic prosperity. Medical schools play a 
pivotal role in providing this required high-quality training to their 
medical students, to improve women’s health, particularly during the 
Obstetrics and Gynaecology (O&G) clerkship.

Unfortunately, several challenges in teaching O&G to medical 
students continue to limit the ability of medical schools to provide this 
required high-quality training in many parts of the world. These 
include a decrease in delivery suite experience (3), a decline in the 
number of opportunities for students to learn how to perform a pelvic 
examination (4) and male students are also more likely to experience 
gender bias from patients during their O&G clerkships, therefore 
limiting their learning opportunities (5). Variable clinical exposure in 
O&G depending on the available learning opportunities at differing 
hospital sites can result in a variation in student clinical skill 
acquisition. Therefore, there is a need for medical schools to develop 
innovative teaching programs in O&G, to address some of these 
challenges, and specifically to ensure that they can continue providing 
the required high-quality training to their students. Some potential 
solutions to the challenges of teaching O&G include simulation-based 
education (including surgical skills training), simulated patients, and 
inter-professional education (6). However, it is important that 
curriculum innovations are based on educational principles that have 
been proven to promote, rather than inhibit learning.

One such educational theory is the cognitive load theory (7). 
Human memory, which is key to learning, consists of two key aspects: 
short-term (or working) memory and long-term memory. Short-term 
memory is finite in capacity and duration, and only able to hold up to 
four to seven chunks of information at any one time (8). On the other 
hand, long-term memory is believed to be infinite in capacity (9). 
During the learning process, new information is first transferred into 
short-term memory from where it is processed and transferred into 
long-term memory for future retrieval. Cognitive load is defined as 
the amount of information working memory can hold at any one time. 
Cognitive load theory incorporates three types of cognitive load—
intrinsic, extraneous, and germane. Intrinsic cognitive load is the 
mental effort required to process new information that is directly 
relevant to learning. Extraneous cognitive load includes distractors 
that take up space in short-term memory (noise, irrelevant material 
on PowerPoint slides, and negative emotions in the learner such as 
anxiety). Germane cognitive load is the mental effort put into the 
acquisition/development of schemas of information to be  held in 
long-term memory. To optimize learning, educators are encouraged 
to manage intrinsic cognitive load, minimize extraneous cognitive 
load, and promote germane cognitive load (10). High scores on the 
germane cognitive load (self-perceived learning) scale have been 

reported to be predictive of higher academic performance (11). A 
recent publication (2023) highlights the growing recognition of 
cognitive load theory as an effective theory of instruction. This is 
underpinned by 40 years of research and is designed to advance what 
is known about how students learn and how instructional methods 
should be designed to promote learning effectively (12).

One example of how cognitive load theory has been used to 
improve educational outcomes is a study (13) which found that 
medical students randomly assigned to practice intravenous venous 
line insertion using progressive training from low- to mid- to high-
fidelity simulators had a higher rating on global clinical performance, 
communication, and technical skills than those students who trained 
with either a low-fidelity or high-fidelity simulator alone. It is thought 
(14) that the complex cognitive processes involved in consolidating, 
retrieving, and transferring knowledge might not have been possible 
if the initial working memory processing was hindered by cognitive 
overload. Progressive learning was thought to result in better learning 
outcomes because by gradual knowledge building in a low- to high-
complexity sequence, students were able to increase their knowledge 
stored in long-term memory and were ultimately able to tackle the 
highest complexity situations and gain the necessary exposure to the 
highest complexity. In another example (15), emergency medicine 
resident training in the classification of orthopedic fractures was 
investigated by randomizing the learners into two groups. One group 
involved active learning with the classification chart provided after 
each diagnostic answer submission. However, the other group were 
guided by forming a diagnosis by providing the classification chart 
with each diagnostic question. The latter optimized germane cognitive 
load, and this group had higher test scores and lower perceived overall 
cognitive load scores. With regard to simulation-based education, four 
other studies also demonstrate positive benefits from applying the 
principles of cognitive load theory. In the first study (16), researchers 
investigated the effect of implementing cognitive load theory-based 
design principles in virtual reality simulation training of surgical 
skills. They found that novice medical students who received cognitive 
load theory-based instructions had significantly increased cognitive 
load during post-training procedures compared to those who received 
standard instructions. This increased cognitive load was reflected in 
their performance, as the intervention group had a significantly lower 
final-product score than the control group. The second study (17) 
focused on ultrasound-guided internal jugular catheterization 
training. Using cognitive load theory principles, the researchers 
developed a curriculum incorporating progressive part practice in a 
simulation laboratory. They compared the technical proficiency of 
residents trained with this curriculum to those trained with a single 
simulation session. After three sessions, the experimental group 
showed significantly better hand motion and completion time scores 
compared to the control group. Even when assessed for retention at a 
later date, the experimental group still performed significantly better 
than the control group. In the third study (18), researchers used 
cognitive load theory principles to design a low-fidelity simulation 
(LFS) for the assessment and management of deteriorating patients. 
They measured the self-rated ability of undergraduate nurses in pre- 
and post-tests and found that their ability significantly increased after 
participating in the LFS. The fourth study (19) focused on using 
preparatory e-learning modules to improve performance in 
simulation-based education. The researchers developed online 
modules based on cognitive load theory and simulation-based 
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education principles and assessed their impact on cognitive load and 
performance. Participants who received the online modules had 
higher intrinsic and germane cognitive load, and lower extraneous 
cognitive load during the course component compared to those who 
did not (control). During the simulation-based objective structured 
clinical examination, the online modules group performed 
significantly better than the control group. Overall, these studies 
highlight the importance of considering cognitive load theory 
principles in the design of simulation training. In theory, simulations, 
such as illustrative diagrams and video clips, are assumed to promote 
germane cognitive load though they may increase intrinsic 
cognitive load.

Although there have been previous publications on curriculum 
innovations in teaching O&G to medical students (20–23), especially 
utilizing simulation-based education, there have been none, as far as 
we know, incorporating and evaluating the cognitive load in O&G. The 
aim of this article was to describe the introduction, implementation, 
of an innovative teaching program in O&G that incorporates 
simulation-based education, aimed at addressing some of the current 
challenges in teaching O&G to medical students and evaluation of its 
cognitive loads and outcomes. We believe it is a framework that other 
medical schools might want to consider and to provide the high-
quality training required to improve women’s health outcomes globally.

2 Methods

2.1 Learning environment and needs 
assessment

The Bachelor of Medicine Bachelor of Surgery (MBBS) program 
at Mohammed Bin Rashid University, Dubai, UAE (MBRU), is a 
6-year undergraduate medical program divided into three phases. 
Phases 1 (Year 1) and 2 (Years 2 & 3) consist of basic sciences organ 
system courses to prepare the students for clinical clerkships in Phase 
3 (Years 4–6) of the program. All students undertake a Year 3 three-
credit Human Reproduction course, while the 8-week O&G clerkship 
takes place in Year 5.

The aim of the 8-week O&G clerkship is to familiarize students 
with the signs and symptoms of normal and abnormal reproductive 
function and to teach the basic examinations in O&G. This is achieved 
using a blended learning approach of face-to-face teaching on 
placements at both government and private hospitals, simulation 
sessions on the MBRU campus, and online resources, which include 
a study guide, range of videos, and revision material. The course aims 
to emphasize and reinforce skills for taking an appropriate history, 
performing a physical and pelvic examination, formulating a 
differential diagnosis as well as a treatment plan, and effectively 
managing patients. Students also undertake a 4-week O&G placement 
in the final (6th) year of the program. This takes the form of an 
apprenticeship which provides the students an opportunity to 
consolidate their knowledge, skills, and professional competencies in 
O&G, before graduating as doctors.

The first cohort of students were admitted in 2016. In early 2022, 
a review of the O&G clerkship was undertaken after the first cohort of 
students had completed their Year 5 clerkship. This involved several 
analyses. Mostly, a quantitative analysis was undertaken of formal 
student feedback scores for the first cohort. In addition, a qualitative 

(thematic) analysis was undertaken of free-text comments obtained 
from the students who were currently in Year 5 and had completed 
their O&G placements at the time of the review and a qualitative 
(thematic) analysis of free-text comments from a Year 6 student, 
reflecting on their experience of the O&G clerkship, which they 
completed in the 2020/2021 academic year. The quantitative analysis 
revealed that the key areas of strength were that ‘the clerkship 
objectives were clearly communicated at the beginning of the 
placement’ and that ‘teaching materials were provided in advance 
(when appropriate)’. However, the areas identified for improvement 
were that ‘formal teaching could be  more relevant to the course 
objectives, feedback provided on students’ clinical performance could 
be timely and informative’ and ‘ensuring that the teaching in Phases 1 
and 2 of the MBBS programs better prepared the students for the 
clinical clerkship’.

From qualitative analysis, the top positive theme was ‘good 
teaching and support of learning from the adjunct faculty’ and the top 
recommendation for improvement was the need for ‘centralized’ 
MBRU-based teaching (in contrast to teaching at individual hospital 
placement sites to fragmented clerkship sub-sets). Informal feedback 
from students and faculty identified a variation in opportunities for 
medical students to learn clinical skills relevant to O&G, such as pelvic 
and obstetric examination and delivery of a baby, depending on the 
location of the hospital placement and the students’ gender. A 
curriculum mapping exercise was also undertaken to identify 
knowledge and skills gaps in the Year 5 O&G clerkship: Core topics 
listed in the MBRU Year O&G 5 study guide (2021–2022) and faculty-
recorded lectures on the MBRU learning management system were 
mapped to the Royal College of Obstetrics and Gynecology (RCOG) 
undergraduate curriculum available at the time of the exercise (24).

2.2 Pedagogical framework and format

The outcome of the evaluation exercise was communicated to the 
Dean of the medical school and other senior faculty with a proposal 
to address the issues identified. The proposal included the introduction 
of four 2- to 3-h MBRU-based centralized (for all students in the 
clerkship group) teaching sessions on weeks 1, 3, 5, and 7 of each 
8-week clerkship rotation. The sessions were held on a Monday 
morning (aligning to the over-arching Year 5 curriculum delivery) 
and included an induction/introduction session on week 1 and 
sessions on labor and delivery (week 3), obstetric emergencies (week 
5), and gynecology emergencies (week 7). The chosen topics addressed 
some of the issues highlighted in the student’s feedback and were core 
topics important to the curriculum of all O&G clerkships globally 
(25). Two revision sessions before each biannual (December and May) 
examination (1 for each half of the cohort) were also introduced. 
Table 1 shows a summary of a typical day of instruction for students 
in the new curriculum as compared to the old.

Figure 1 illustrates a typical session and how the principles of 
cognitive load theory were applied. Students were encouraged to 
prepare in advance of each session where relevant, with recommended 
reading material communicated ahead of the sessions: This was 
designed to limit intrinsic cognitive load on the day of the session and 
promote germane cognitive load (8). Faculty were also advised ahead 
of each session to manage intrinsic cognitive load. The usual structure 
of the sessions included starting with a brief introduction and 
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overview of the topic, followed by a 25-min interactive ‘flipped 
classroom’ discussion with the faculty. This was followed by a 20-min 
open-book MCQ practice session: These formative questions were 
relevant to the topic and written in a similar format to those used in 
their end-of-block examinations. The purpose of the open-book MCQ 
format, in contrast to closed-book MCQs, was to reduce anxiety, 
promote psychological safety, and minimize extraneous cognitive load 
(26). Students were permitted to discuss possible solutions in groups 
of two or three. This was followed by a 15-min break, after which the 
students engaged in a 45-min simulation scenario relevant to the topic 
of the day. The induction day included an introduction to history 
taking, pelvic examination, obstetric examination, and revision of key 
clinical O&G conditions which the students had been taught in their 
Year 3 Human Reproduction course. The scenarios for the induction 
session in week 1 included practice on task trainers on pelvic and 
obstetric examinations. During the labor and delivery session on week 

3, each student performed a normal vaginal delivery on a task trainer. 
The obstetric emergency session on week 5 involved an OSCE scenario 
on the management of a patient with post-partum hemorrhage and 
the gynecology emergency session on week 7 involved an OSCE 
scenario of a simulated patient with an ectopic pregnancy. These 
scenarios start with the facilitating faculty, initially demonstrating the 
role-play situation or clinical skill being taught first, before asking the 
students to participate. This aimed to manage intrinsic cognitive load 
and reduce extraneous cognitive load (8), (27). The sessions concluded 
with a 10-min feedback and evaluation session during which students 
completed an online structured questionnaire and provided verbal 
instant feedback on their perceptions of how the sessions went. The 
revision sessions held before each biannual (December and May) 
examination, which involved students rotating through three mock 
OSCE scenarios on pelvic examination, obstetric examination, and 
gynecology history taking, on task trainers and a simulated patient, 

TABLE 1  Summary of a typical day of instruction for students in the new curriculum as compared to the old.

Old curriculum New curriculum

Students in 
hospital site 1

Students in 
hospital site 2

Students in 
hospital site 3

Students in 
hospital site 4

All students

TIME/DAY Monday Monday Monday Monday Monday

0:730–08:30 SELF STUDY Ward Rounds/Handover
Handover with 

Hospitalist
Handover in Ward

*Scheduled Discipline

Teaching at MBRU
08:30–12:00

Community Obstetrics 

and Gynecology Clinic

Join Registrar (resident) 

in ward round
Ward work tutorials

Ward (Student 2 and 

student 5), Antenatal 

clinic (Student 3), 

Operating theater 

(Student 1 and Student 4)

13:00–16:30

Tutorial in hospital from 

12:00–13:00 then MBRU 

longitudinal theme 

teaching afternoon from 

14:00 to 17:00

MBRU longitudinal 

theme teaching afternoon 

from 14:00 to 17:00

MBRU longitudinal 

theme teaching afternoon 

from 14:00 to 17:00

MBRU longitudinal theme 

teaching afternoon from 

14:00 to 17:00

*All students. From 09:00 to 12:00 h. MBRU, Mohammed Bin Rashid University.

Title: LABOR & DELIVERY CLT principles

Pre-reading material (Text and video). ICL and GCL
Program.

1- 10-minute overview of normal labour and delivered to 
activate prior knowledge and promote germane cognitive load. 
Pitched at the level of medical students to manage intrinsic 
cognitive load. ICL and GCL

2- Interactive tutorial by invited faculty. ICL
3- Open book MCQ practice ECL
4- 15-minute break
5- OSCE scenario of students performing normal vaginal 
delivery on a simulator. ICL and ECL
6- Feedback and evaluation. Leppink CL scale

ICL= Intrinsic Cognitive Load, ECL = Extraneous cognitive load, GCL = Germane Cognitive Load,
CL= Cognitive Load. 

FIGURE 1

Description of the program and the application of the principles of cognitive load theory. ICL, Intrinsic cognitive load, ECL, extraneous cognitive load, 
GCL, germane cognitive load, CL, cognitive load.
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conducted in a similar style to the actual examination. Feedback was 
provided to students on their performance and general expectations 
during the final OSCE examinations.

The practicalities of implementing the sessions included 
communicating the plans to key faculty and liaising with key staff at 
the simulation center at MBRU to support delivering the sessions and 
timetabling. A meeting was held with the faculty facilitating each 
session, or an email was sent, the week before the session, to discuss 
the plan, during which cognitive load theory was discussed. Students 
did not have a formal teaching session on cognitive load theory as part 
of their education. However, on several occasions across the academic 
year, the principles of the theory were informally discussed with the 
students as part of the advice given to support their study skills. 
MBRU also holds an annual medical education meeting for faculty 
participating in the medical student teaching program during which 
the principles of cognitive load theory are discussed. The sessions were 
delivered during the 2022–2023 academic year with a slight 
modification following feedback from the first cohort of students for 
a need to consider introducing a 10-min brief overview of the topic by 
an in-house faculty member of the day in a didactic format at the start 
of each session.

2.3 Evaluation

The sessions were evaluated by analyzing the results of data 
obtained after students had anonymously completed an online 
structured questionnaire (Supplementary Figure S1 and Table 2). The 
questionnaire had a quantitative and qualitative domain. The 

quantitative domain was based on an expanded cognitive load scale 
(28) initially developed by Leppink et al. (29) and is one of the most 
validated and widely used self-report measures of intrinsic load (IL), 
extraneous load (EL), and germane load (GL). The introductory 
paragraph to the questionnaire informed students that the inventory 
measured their cognitive load during the teaching or revision session. 
They were advised to read each of the questions carefully and mark 
their responses to each question, on a rating scale from 0 (not all the 
case) to 10 (completely the case). The three components measured 
included the intrinsic cognitive load (ICL) of the sessions, the 
extraneous cognitive load (ECL), and the germane cognitive load or 
self-perceived learning (SPL) (11, 30). The qualitative domain asked, 
‘Please feel free to include any free text comments below’.

The data were analyzed using Microsoft Excel. The means, 
standard deviations, median, and interquartile ranges were calculated 
for all the scores obtained in response to the questions relevant to the 
cognitive load domain. Specifically, all the scores in response to 
questions 1 to 3 in Table 2 (‘The topics covered in the session were 
very complex’, ‘The session covered theories that I perceived as very 
complex’, and ‘The session covered concepts and definitions that 
I perceived as very complex’) were used to calculate the mean and 
median intrinsic cognitive load (IL) imposed by the teaching sessions. 
The scores in response to questions 4–7 in Table 2 (‘The instructions 
and/or explanations during the session were very unclear’, ‘The 
instructions and/or explanations during the session were in terms of 
learning very ineffective’, ‘The instructions and/or explanations during 
the session were full of unclear language’, and ‘Low quality audio made 
the instructions hard to follow’) were used to calculate the mean and 
median extraneous cognitive load stemming from instructions (EL 

TABLE 2  Student feedback questionnaire used.

Student feedback questionnaire used

1 The topics covered in the session were very complex. IL

2 The session covered theories that I perceived as very complex

3 The session covered concepts and definitions that I perceived as very complex. IL

4 The instructions and/or explanations during the session were very unclear. EL Ins

5 The instructions and/or explanations during the session were in terms of learning very ineffective. EL Ins

6 The instructions and/or explanations during the session were full of unclear language EL Ins

7 Low quality audio made the instructions hard to follow. EL Ins

8 Noises in the environment made it difficult to focus on the learning content. EL Noi

9 Distractions in the environment made learning ineffective. EL Noi

10 Unrelated events occurring in the environment made it difficult to focus. EL Noi

11 My activities on my phone/computer made it difficult to focus on the learning content. EL Dev

12 Messages and notifications from my phone/computer made learning unclear. EL Dev

13 Others’ phone/computer use distracted me, making it hard to learn. EL Dev

14 Technical issues made learning ineffective. EL Dev

15 Problems with technology made it difficult to focus. EL Dev

16 The session really enhanced my understanding of the topic(s) covered. GL/SPL

17 The session really enhanced my knowledge and understanding of obstetrics and gynecology. GL/SPL

18 The session really enhanced my understanding of the theories covered. GL/SPL

19 The session really enhanced my understanding of concepts and definitions. GL/SPL

20 Please feel free to include any free text comments below.

IL, Intrinsic load; EL Ins, extraneous load instructions; EL Noi, extraneous load noises; EL Dev, extraneous load devices; GL, germane load; SPL, self-perceived learning.
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Ins). The scores in response to questions 8–10 in Table 2 (‘Noises in 
the environment made it difficult to focus on the learning content’, 
‘Distractions in the environment made learning ineffective’, and 
‘Unrelated events occurring in the environment made it difficult to 
focus’) were used to calculate the mean and median extraneous 
cognitive load stemming from noises (EL Noi). The scores in response 
to questions 11–15 in Table 2 (‘My activities on my phone/computer 
made it difficult to focus on the learning content’, ‘Messages and 
notifications from my phone/computer made learning unclear’, 
‘Others’ phone/computer use distracted me, making it hard to learn’, 
‘Technical issues made learning ineffective’, and ‘Problems with 
technology made it difficult to focus’) were used to calculate the mean 
and median extraneous cognitive load stemming from devices (EL 
Dev). Finally, the scores in response to questions 16–19 in Table 2 
(‘The session really enhanced my understanding of the topic(s) 
covered’, ‘The session really enhanced my knowledge and 
understanding of obstetrics and gynecology’, ‘The session really 
enhanced my understanding of the theories covered’, and ‘The session 
really enhanced my understanding of concepts and definitions’) were 
used to calculate the mean and median germane cognitive load or 
self-perceived learning (GCL/SPL). The student’s responses to the 
qualitative domain asking, ‘Please feel free to include any free text 
comments below’, were analyzed with a natural language processing 
program on 3 July 2023 (31) with the prompt being ‘Provide a 
thematic analysis of the text in the following table’, with the responses 
of free-text students copied and pasted from the table of results into 
the prompt box, after the prompt. The natural language processing 
program used was ChatGPT. Developed by OpenAI, ChatGPT is a 
language model that utilizes natural language processing within the 
field of artificial intelligence. Its purpose is to provide text-based 
responses to queries in a manner that simulates human conversation. 
ChatGPT is constructed using the Transformer deep learning 
architecture, allowing it to recognize language patterns and generate 
coherent and realistic text. Through training on extensive text data, it 
has garnered the ability to generate responses across various subjects, 
ranging from basic inquiries to intricate conversational topics.

2.4 Institutional review board 
considerations

Formal institutional review board approval was not sought for the 
study because it was a desk-based retrospective review of student 
feedback data that did not involve any direct patient contact. The 
Medical Research Council (MRC) Regulatory Support Center/UK 
NHS Health Research Authority (HRA) online decision support tool1 
does not classify the study as research. Nevertheless, the study was 
submitted to the chair of the MBRU institutional review board (IRB) 
committee for review, who provided written confirmation that the 
study was exempt and did not require their approval.

1  http://www.hra-decisiontools.org.uk/research/ accessed on 4 July 2023

3 Results

The new centralized MBRU-based O&G teaching sessions were 
delivered from 23 August 2022 to 24 April 2023. There were 18 
sessions in total, with four sessions (induction to O&G, labor and 
delivery, obstetric emergencies, and gynecology emergencies) 
delivered on the Monday morning of weeks 1, 3, 5, and 7 for each of 
the four, 8-week O&G clerkships over the academic year (16 in total) 
and two revision sessions before each biannual (December and May) 
examination (one session for each half of the cohort). In total, 48 
students were in this Year 5 cohort; thus, 12 students rotated through 
each 8-week O&G clerkship. The maximum possible number of 
responses to the online structured questionnaire that students 
completed at the end of each session was 240 (16 sessions × 12 
students and 2 sessions × 24 students): 206 responses were submitted 
and thus a response rate of 86%.

3.1 Students self-reported scores of 
cognitive loads

Table 3 presents the results of the students’ self-reported scores of 
cognitive load scales associated with the new O&G teaching sessions 
at MBRU. The mean (standard deviation (SD)) and median 
(interquartile range (IQ)) intrinsic cognitive scores from all sessions 
were 3.9 (2.9) and 3 (1-6) respectively. The mean and median scores 
of measures of extraneous cognitive load ranged from 1 to 1.5. The 
mean (SD) and median (IQ range) scores for measures of germane 
cognitive load or self-perceived learning on the cognitive load scale 
used to evaluate all the sessions were 9.5 (1.3) and 10 (10-10).

The sessions that imposed the highest intrinsic cognitive load 
were those on obstetric emergencies and labor and delivery with mean 
scores of 4.5 (3) and 4.4 (2.8), respectively, and median scores of 3 
(2-7) and 4 (2-7), respectively. The session that imposed the lowest 
intrinsic cognitive load was on gynecological emergencies with mean 
and median scores of 3.4 (2.9) and 2 (1-6) respectively. The session on 
obstetric emergencies, which imposed the highest intrinsic cognitive 
load, also had the highest measures of germane cognitive load or self-
perceived learning with mean (SD) and median (IQ range) scores of 
9.7 (0.7) and 10 (10-10) respectively. However, the revision sessions 
which were associated with low mean and median scores of intrinsic 
cognitive load 3.5 (2.9) and 2 (1-5) were also associated with the 
highest measures of germane cognitive load or self-perceived learning 
with mean (SD) and median (IQ range) scores of 9.7 (0.6) and 10 
(10-10), respectively.

3.2 Thematic analysis of student’s free-text 
comments

The results of the thematic analysis of the student’s free-text 
feedback are presented in Table 4. Overall, the thematic analysis found 
a positive response to the sessions, highlighting their efficacy in 
preparing participants for their rotations, reinforcing knowledge, and 
providing hands-on experience. Participants also provided valuable 
suggestions for improvement to enhance future sessions.
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4 Discussion

The results of the evaluation of this new teaching program in 
O&G described in our study found that the students perceived that 
they invested relatively low mental effort in understanding the topics, 
theories, concepts, and definitions discussed during the sessions. 
There was low extraneous cognitive load because of the nature of the 
instructions or distractions from noise, or electronic devices (phone, 
computer, or technical issues) and measures of germane cognitive load 
or self-perceived learning were high. Students expressed appreciation 
for the organized and practical nature of the sessions, as well as the 
guidance provided by instructors. Areas for improvement were also 
identified, such as incorporating additional teaching materials and 
allowing for more time for practice. These changes have already been 
implemented for the subsequent academic year (2023–2024).

Although no previous study had measured cognitive load during 
simulation teaching of O&G, one study (30) measured cognitive load 
in 41 Year 5 (final year) students undergoing simulation teaching in a 
medical and surgical scenario. The median intrinsic cognitive load was 
slightly lower (score of 3) in our O &G scenario study compared with 
the scores (3.7 to 4.2) in the medical and surgical scenario study (23). 
The median self-perceived learning scores in our O&G scenario study 
were higher (score of 10) than the scores (6 to 6.8) in the study of 
medical and surgical scenarios (30), but the median extraneous 
cognitive load scores were similar in both studies (1 and 0.9). As high 
scores on the self-perceived learning scale have been reported to 
be predictive of high academic performance (11), these results could 
be  interpreted as better achievement of learning outcomes in our 
study. On the other hand, the different results could be due to different 
designs of simulation teaching or the context for the studies. It is 
possible that the The low intrinsic cognitive load scores observed in 
our study might be attributed to the fact that these sessions occurred 
in parallel with clinical placements. Thus, students interact with real 
patients and problems, which may have prepared them for learning, 
as well as receiving pre-reading material ahead of the sessions. The 
location of the sessions outside hospital placements and within a 
dedicated simulation learning environment may have reduced 
extraneous cognitive load alongside the other measures we adopted 
during the sessions (e.g., open-book MCQs) to reduce this. Effective 
learning, as reflected in the high self-perceived learning/germane 

cognitive load scores, might also have taken place because of the 
mindset and the multiple methods of teaching, including simulation.

The sessions on obstetric emergencies and labor and delivery 
imposed the highest intrinsic cognitive load (a higher mental effort 
invested in learning) as the students may have found these tasks 
‘complex’. These were OSCE-style scenarios simulating the clinical 
environment. The first was on a patient with post-partum hemorrhage 
and the second required the student to perform a vaginal delivery on 
a task trainer. These findings are consistent with previous research 
showing that simple tasks help students gain more self-confidence (32) 
but that complex simulated clinical environments impose greater 
intrinsic and extraneous cognitive load and stress on students. In 
contrast, the session that imposed the lowest intrinsic cognitive load 
was on a gynecological emergency, which involved a simulated OSCE 
scenario of a patient with an ectopic pregnancy. The latter was 
undertaken in week 7, and thus, students may have become more 
familiar with the style of teaching or the scenario was not perceived as 
complex as the earlier simulations.

Moreover, it was intriguing that there were high scores of self-
perceived learning in the ‘complex’ sessions on obstetric emergencies 
and labor and delivery, which had imposed the highest intrinsic 
cognitive load. This does not quite fit what we would have expected; 
however, a recent randomized controlled trial in simulation-based 
teaching might provide some insight. This found that environmental 
complexity contributes to intrinsic cognitive load, but students 
seemed to strategically manage their own cognitive load and learn 
from these simulations (33). On the other hand, the associated drama, 
anxiety, and excitement during the simulation sessions on labor and 
delivery, could have made it a challenge to identify the specific 
learning outcomes. This infers that the relationship between intrinsic 
cognitive load, environmental complexity, and learning gained may 
not be straightforward. Thus, more research is required to clarify the 
link between task complexity, cognitive load, and learning in 
simulation-based teaching. It may be the case that increased intrinsic 
cognitive load is a ‘price to pay’ for acquiring germane cognitive load 
in simulation. However, from a practical perspective, good practice 
would be for task complexity to be adapted to the expertise level of the 
learners and increased progressively as they become more competent.

The expanded scale in our student evaluation used a 
multidimensional conceptualization of the extraneous load construct 

TABLE 3  Students self-reported scores of the different components of the cognitive load scale, associated with the O&G teaching sessions at MBRU.

All sessions Clerkship 
introduction

Labor & 
delivery

Obstetric 
emergencies

Gynecology 
emergencies

Revision

Mean ICL (SD) 3.9 (2.9) 3.5 (2.6) 4.4 (2.8) 4.5 (3) 3.4 (2.9) 3.5 (2.9)

Median ICL (IQ range) 3 (1–6) 2 (1–5) 4 (2–7) 3 (2–7) 2 (1–6) 2 (1–5)

Mean ECL INS (SD) 1.2 (1) 1.4 (1.6) 1.5 (0.5) 1 (0.8) 1.3 (1.3) 1.1 (0.3)

Median ECL INS (IQ range) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1)

Mean ECL NOI (SD) 1.2 (1) 1.2 (1.4) 1.1 (0.6) 1.1 (0.4) 1.4 (1.40) 1.1 (0.2)

Median ECL NOI (IQ range) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1)

Mean ECL DEV (SD) 1.1 (0.9) 1.3 (1.4) 1.0 (0.3) 1.1 (0.4) 1.3 (1.4) 1.1 (0.2)

Median ECL DEV (IQ range) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1)

Mean GCL/SPL (SD) 9.5 (1.3) 9.3 (1.7) 9.4 (1.4) 9.7 (0.7) 9.4 (1.4) 9.7 (0.6)

Median GCL/SPL (IQ range) 10 (10–10) 10 (9–10) 10 (9.8–10) 10 (10–10) 10 (9–10) 10 (10–10)
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that was relevant to physical and online teaching environments. The 
expanded Leppink cognitive load scale includes items related to 
instructions/explanations with sub-dimensions, including extraneous 
load stemming from noises, and extraneous load stemming from both 
media and devices within the environment. The Leppink scale was 
used because of its wide use and its perceived ability to measure 
cognitive load in more realistic learning environments, consistent with 
the learning environment of our students. We were also mindful that 
teaching with clinical simulation can induce both emotional and 
cognitive overload (30) and were keen to objectively evaluate this.

The findings from the needs assessment prior to introducing the 
new program are consistent with previous research showing that core 
knowledge and competencies acquired during O&G clerkships vary 
widely depending on the medical school (25). The call for a need to 
ensure that teaching in the earlier phases of the MBBS program should 
better prepare them for the clinical clerkship is consistent with the 
finding that clinical reasoning requires knowledge in real or simulated 
clinical environments (34). This matter was addressed by introducing 
a formal induction session, which included an introduction to history 
taking and revision of core O&G clinical conditions, which the 
students had previously been taught during the Year 3 Human 
Reproduction course.

The challenge of gender bias against male students, which was one 
of the factors leading to the curricular reforms in this study, should 
hopefully be addressed by this new program. As these barriers might 
persist post-qualification, it is important that postgraduate educational 
programs (residency and continuing professional development) also 
explore innovative educational curricula to ensure high-quality 
training and professional development to address this challenge. It is 
interesting to note that in a systematic review of 15 studies (35), 
patients prioritized their physician’s care, technical skills, compassion, 
and experience over gender when choosing their obstetricians and 
gynecologists. Therefore, barriers to learning because of gender bias 
may be  less of a challenge for practicing doctors compared with 
medical students.

The strengths of this innovative program curriculum in teaching 
O&G to medical students are in the incorporation of cognitive load 

theory in the design, implementation, and evaluation. The process was 
also consistent with the recommended steps of curriculum 
development (36). The format used in the sessions was rated highly by 
students in a previous publication (20). To adapt this format further, 
we  were, however, mindful of underpinning our sessions with 
principles of cognitive load theory (37).

There were some limitations. This included the lack of a control 
group, lack of student assessment data to objectively measure 
learning (examination results), response bias, and potentially 
limited generalizability.

It was difficult to develop an appropriate and ethical control 
group because of the nature of the study. Moreover, the complexity 
of the intervention would have made it a challenge to develop a 
control group; for example, the type of cognitive load addressed 
shifted with different aspects of the new curriculum. There were 
multiple interventions. Students were encouraged to prepare in 
advance of each session with recommended reading materials; this 
was aimed to limit intrinsic cognitive load and promote germane 
cognitive load, mindful that the teaching would involve a brief 
introduction followed by a ‘flipped classroom’ discussion. In 
addition, faculty were advised ahead of each session to manage 
intrinsic cognitive load during the 25-min tutorial. The format of 
the 20-min open-book MCQ practice session aimed to reduce 
anxiety, promote psychological safety, and minimize extraneous 
cognitive load. For the simulation sessions, the faculty initially 
demonstrated the role-play situation or clinical skill first, which 
aimed to manage intrinsic cognitive load and reduce extraneous 
cognitive load. It would therefore have been challenging to 
determine which specific component of the intervention worked, 
even with a control group. The feasibility and resource implications 
of a systematic variation in the various components of the 
intervention (e.g., types of cognitive load) to determine which 
component worked, in a study with a control group or groups 
would also have been challenging, and particularly so with a small 
cohort of less than 50 students. However, as proof of concept in our 
setting, this study has provided preliminary data to inform the 
design of future studies.

TABLE 4  Thematic analysis of student’s free-text comments:

	1	 Appreciation and gratitude: Many participants expressed their gratitude and appreciation for the sessions, citing how helpful and beneficial they were in preparing them for 

their rotations or exams. They thanked the organizers and instructors for their efforts.

	2	 Preparation and knowledge reinforcement: Participants mentioned how the sessions helped them prepare for their rotations, solidify their theoretical knowledge, and apply 

their learning in practical scenarios. They highlighted the importance of gaining confidence and being more comfortable in clinical settings.

	3	 Suggestions for improvement: Some participants offered suggestions for improvement, such as adding more time for practice, including visual aids or videos to enhance 

learning, and providing clearer guidelines or instructions.

	4	 Hands-on experience and interactive learning: Participants valued the hands-on experience and interactive nature of the sessions, which involved simulations and 

discussions. They appreciated the opportunity to practice different roles, receive feedback, and engage in case-based scenarios.

	5	 Constructive criticism: While most participants have positive feedback, a few provided constructive criticism regarding aspects such as visibility during demonstrations, the 

need for more formal teaching sessions, or the inclusion of specific visual aids to enhance the learning experience.

	6	 Positive impact on confidence and skills: Many participants expressed how the sessions enhanced their confidence, knowledge, and clinical skills. They mention feeling 

more prepared to assist during deliveries, handle emergencies, or approach certain conditions.

	7	 Organization and time management: Several participants appreciated the organization and structure of the sessions. They highlighted the importance of effective time 

management and proper planning, including the allocation of sufficient time for each activity.

	8	 Reinforcing theoretical concepts: Many participants emphasized the relevance of bridging theory and practice. They mention the benefits of discussing concepts, clarifying 

doubts, and reinforcing theoretical knowledge through practical application.
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With respect to assessments, objective measures of learning 
outcomes, such as summative examination results, could provide 
more robust evidence of the effectiveness of the program. However, 
the student feedback in the study was collected anonymously and it 
was not possible to link responses from individual students to their 
examination results. The O&G summative examination results from 
both the cohort of 48 students who underwent the novel teaching 
program and the cohort in the previous academic year (34 students) 
were analyzed: There was no significant difference in either OSCE or 
theory results. This is not surprising. There are challenges with 
assessing the effectiveness of any new teaching program because of 
confounding variables. Some of these include test anxiety, variation 
in marking standards, student motivation, student social interactions 
outside of the classroom, and the student’s independent study. 
Furthermore, the sessions only covered a part of the syllabus, whereas 
the O&G examination covered wider aspects. Longitudinal 
assessment data might have also provided insights into the 
sustainability of the effects of program on students’ learning outcomes 
and clinical performance. However, this was not possible as the data 
were obtained from the students anonymously.

As the study was conducted at a specific institution, this limits 
the generalizability of the proposed teaching program to other 
medical schools. Resource limitations may also impact the feasibility 
and scalability of this innovative teaching program to other medical 
schools, especially those in low-resource settings, as building 
simulation centers with high-fidelity manikins require modern and 
expensive equipment (38). On the other hand, as long as the 
theoretical principles of cognitive load theory underpin the program, 
creative solutions (39) such as simulated patients and part-task 
trainers could provide a starting point in low-resource settings.

Feedback mechanisms might be biased toward students who are 
more vocal or have stronger opinions. However, our survey response 
bias was unlikely given the high response rate (86%) to the student 
evaluation questionnaires.

The order in which the questions were asked in the survey tool 
used may also have influenced the results, as it has been shown that 
asking learners about their intrinsic cognitive load (ICL) first, makes 
them give higher ICL ratings compared to asking them about their 
extraneous cognitive load (ECL) first (40). Finally, as far as we know, 
there is not a defined acceptable cutoff value for the different types of 
cognitive load we measured using the cognitive load measurement 
scale we used in our study. However, on a rating scale of 1–10, the 
mean and median scores of 9.5 and 10, of germane cognitive load or 
self-perceived learning, demonstrated in our study were consistent 
with positive learning outcomes.

In conclusion, the introduction, implementation, and evaluation 
of this innovative way of teaching O&G to medical students, 
underpinned by cognitive load theory, demonstrated positive 
outcomes. It is a model that other medical schools globally might want 
to consider, raise standards in teaching O&G (and other subjects) to 
medical students, and address some of the current educational 
challenges facing the teaching of O&G. The promotion of learning 
using cognitive load theory in the students who attended these 
sessions, should hopefully, contribute to the high-quality training of 
sufficient future healthcare workers required to provide the highest 
standard of care to women who are crucial to the overall health and 
wellbeing of a nation.
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Introduction: Although the Dutch and the Canadian postgraduate Obstetrics

and Gynecology (OBGYN) medical education systems are similar in their

foundations [programmatic assessment, competency based, involving CanMED

roles and EPAs (entrustable professional activities)] and comparable in healthcare

outcome, their program structures and assessment methods considerably di�er.

Materials andmethods: Wecompared both countries’ postgraduate educational

blueprints and used an auto-ethnographic method to gain insight in the

e�ects of training program structure and assessment methods on how trainees

work. The research questions for this study are as follows: what are the

di�erences in program structure and assessment program in Obstetrics and

Gynecology postgraduate medical education in the Netherlands and Canada?

And how does this impact the advancement to higher competency for the

postgraduate trainee?

Results: We found four main di�erences. The first two di�erences are the

duration of training and the number of EPAs defined in the curricula. However,

the most significant di�erence is the way EPAs are entrusted. In Canada,

supervision is given regardless of EPA competence, whereas in the Netherlands,

being competent means being entrusted, resulting in meaningful and practical

independence in the workplace. Another di�erence is that Canadian OBGYN

trainees have to pass a summative written and oral exit examination. This

di�erence in the assessment program is largely explained by cultural and legal

aspects of postgraduate training, leading to di�erences in licensing practice.

Discussion: Despite the fact that programmatic assessment is the foundation

for assessment in medical education in both Canada and the Netherlands, the

significance of entrustment di�ers. Trainees struggle to di�erentiate between

formative and summative assessments. The trainees experience both formative

and summative forms of assessment as a judgement of their competence

and progress. Based on this auto-ethnographic study, the potential for

further harmonization of the OBGYN PGME in Canada and the Netherlands

remains limited.
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postgraduate medical education, assessment, EPA, comparison, auto-ethnographic
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Introduction

It is widely acknowledged that well-structured postgraduate

medical training is important to deliver well-trained medical

specialists who can provide the best possible care. To certify that

trainees develop the necessary skills and attitudes in addition to

the knowledge required to practice, the competency framework

CanMEDS was developed in Canada in 1996 (1). This competency-

based framework described the competences that trainees should

acquire during their training. In 2015, the CanMEDS framework

was enhanced by incorporating competency milestones for each

CanMED role (2).1 This approach has been implemented in several

medical education systems globally. For instance, the CanMEDS

roles have been used in the official training blueprints of all

postgraduate medical education (PGME) in the Netherlands (3).2

Further expansion of the CanMEDS has led to the development

of EPAs. EPAs are described as Entrustable Professional Activities.

The Netherlands was among the pioneers in implementing EPAs

in their training programs (4–8). The Obstetrics and Gynecology

PGME training in Canada also transitioned toward EPAs (see text

footnote 1). EPAs are “units of professional practice, defined as

tasks or responsibilities to be entrusted to unsupervised execution

by a trainee once he or she has attained sufficient competence” (9).

The EPAs are designed to ensure a gradual level of

entrustment, known as progressive independence. Entrustment

is intended to mean trust, meaning that if the postgraduate

trainee is entrusted to perform a certain activity, they would

be expected to carry out the procedure without supervision (4).

For instance, potential applications of EPAs include assessing

competence, making entrustment decisions for independent

practice, facilitating professional development, and informing

curriculum development. It is known that the uptake of EPAs

in the curricula varies among the different specialty training

programs (10).

Although competency-based training, CanMeds roles, and

EPAs have been implemented in postgraduate OBGYN-training

in several countries, assessment methods considerably differ.

Differences can be attributed to political, social, and cultural

reasons (4, 11). It has been suggested that patient outcomes, notably

major complications, are associated with the quality of training

received. Interestingly, quality of training is not associated with

licensing examination scores (12). Aabake et al. demonstrated that

in Europe, examinations during OBGYN training were used in

89% of the included countries. All examinations were mandatory,

but the study did not clarify whether they were formative or

Abbreviations: OBGYN, Obstetrics and Gynecology; EPA, Entrustable

professional activities; PGME, Postgraduate medical education; EP, Emma

Paternotte; FS, Fedde Scheele; MD, Marja Dijksterhuis; AG, Angelique

Goverde; HE, Hanna Ezzat; LOGO, Landelijk Opleidingsplan Obstetrie en

Gynaecologie (Formal national Education document of Obstetrics and

Gynecology); OSATS, Objective Structured Assessment of Technical Skills;

Mini-CEX, Mini-Clinical Evaluation Exercise; CbD, Case-based discussion;

NOTSS, Non-Technical Skills for Surgeons; O-score, Ottawa Surgical

Competency Operating Room Evaluation.

1 https://www.royalcollege.ca

2 https://www.knmg.nl/ik-ben-arts/cgs/regelgeving/specialismen

summative (11). In other words, formative assessments are often

considered assessments for learning, while summative assessments

are assessments of learning (13). It is interesting to find out

why some postgraduate OBGYN training programs use certain

assessment tools, and why others do not. For instance, despite

Canada having implemented competency-based training and EPAs,

the adoption of new assessment methods and the utilization of a

training logbook are not yet widespread practices (14). As stated on

the Royal College website,3 new formal assessment methods have

been implemented and formalized since Garofalo’s findings in 2017.

Worldwide, the Netherlands and Canada hold leading positions

in the advancements and modernization of medical education

(14). Given the similar foundations of PGME in Canada and the

Netherlands, it is interesting to discuss differences, particularly

in competency-based education and programmatic assessment.

Therefore, our research questions are “Which differences in

formal assessment methods exist in Obstetrics and Gynecology

postgraduate medical education and how does this impact the

advancement to higher competency for the postgraduate trainee?”

To answer these questions, we employed the auto-ethnographic

observation method to gain insights in which differences exist and

how these differences are perceived by the postgraduate trainees.

We scrutinized the Obstetrics and Gynecology PGME blueprints

of both countries to find similarities and differences. Highlighting

the differences between both Canadian and the Dutch assessments

systems with respect to cultural and political differences may

provide insight into assessments that could enhance each

training program. By harmonizing curricula, variability in training

outcomes will decrease, which could improve the quality of

training overall. Moreover, it would facilitate benchmarking and

comparisons across centers and streamline the exchange of trainees

between countries (14).

Materials and methods

This study is grounded in auto-ethnography, a qualitative

research methodology in which the author uses writing and self-

reflection to probe personal experiences, thereby deriving broader

sociocultural meaning and understanding (15).

Auto-ethnography combines elements from autobiography

and ethnography and represents both a scholarly “process”

and “product.” It moves away from traditional approaches to

understanding and representing “culture” which has historically

been rooted in rigid structures. Instead, auto-ethnography

“acknowledges and accommodates subjectivity, emotionality, and

the researcher’s influence on research, rather than hiding from these

matters or assuming they don’t exist” (16).

Participants and setting

This is qualitative research includes an introduction of the

enrolled researchers. This project involved five participants: EP,

FS, MD, AG, and HE. The main auto-ethnographer was EP, a

3 https://www.royalcollege.ca/en/credentials-exams/assessment-

canadian-us.html
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Dutch 6th-year postgraduate trainee in OBGYN who finished an

elective in Vancouver, Canada. She is the subject of the performed

auto-ethnographic study and received support and supervision

throughout the project from the other four participants. FS

is gynecologist and professor in Health Systems Innovation

and Education in the Netherlands, where he supervised PhD

students and conducted research in assessment methods. MD is a

gynecologist in the Netherlands with a PhD in assessment methods

in medical education. AG is gynecologist and program director

of EP in postgraduate medical education of OBGYN in Utrecht,

the Netherlands. HE is gynecologist and program director of the

postgraduate residency program in British Colombia, Canada. The

connection among our team members was forged serendipitously.

Data collection

The predetermined guiding theme for this auto-ethnography

was how postgraduate trainees perceive assessment methods and

how formal assessment methods are shaped throughout the course

of residency training. EP’s experiences as an elective OBGYN

postgraduate trainee were discussed with the other researchers. As

the process of reflection and discussion developed, the need to

scrutinize the blueprints of PGME of Canada and the Netherlands

became apparent. Differences and similarities were found. These

findings were then discussed with gynecologists and postgraduate

trainees of both the Netherlands and British Columbia, Canada.

Extensive reflection and discussion between EP and these trainees

and gynecologists yielded insights into how postgraduate trainees

perceive their assessment methods and how does this impact the

advancement toward higher competency. These reflective sessions

were either audiotaped or noted.

Results

The results are presented in two sections. The first section

provides a general overview based on the blueprints of the

Canadian and the Dutch curricula, with a focus on assessment

methods. In Table 1, an overview of postgraduate medical

education in OBGYN in both Canada and the Netherlands is given.

Table 2 describes the EPAs in the Netherlands, whereas Table 3

describes the EPAs in Canada.

The second part is a discussion of how these assessment

methods manifest in the workplace. This discussion is based on the

experiences of EP and is the auto-ethnographic part.

PGME and assessment of OBGYN in the
Netherlands

Postgraduate training can be pursued directly after 6 years

of undergraduate medical training. Typically, candidates undergo

a period of work in non-training grade posts in order for the

candidate to gain practical experience and increase their chances

of successfully applying for a postgraduate training program.

Entering a postgraduate training program is based on an interview,

which may sometimes be combined with a personal assessment.

TABLE 1 Overview of PGME in OBGYN focused on assessment.

Canada The Netherlands

Years of

UGME/Med school

4 6

Years of PGME

OBGYN

5 6

EPAs in PGME

OBGYN

36 12

Working hours per

week

No duty hour

restrictions

Maximum 48 h

Feedback Formative

throughout the

whole year

Formative throughout the

whole year

Progress assessment Every 6 months by

competency

committee

In the first year every 3

months, after first year at least

annually, progress meeting by

trainee and program director

Progress test Yearly, formative,

not required by

Royal College

Yearly, formative, mandatory

Surgical

examination

Year 2, summative Mandatory courses

Final examination Written and Oral None

Postgraduate

training program

paid by:

Ministry of health.

Money to cover

resident salaries not

given directly to

hospitals, but to

health authorities

or larger bargain

units. No funding

for “disutility”

provided.

Ministry of health, welfare and

sports, executed by the

Dutch healthcare Authority

(NZA). Money is forwarded

to the teaching hospital where

the trainee is currently

employed. It covers both costs

for training (salary and

education) and disutility.

The postgraduate training program in OBGYN lasts 6 years

on full-time basis, although part-time placement is allowed to

a certain degree. The program consists of hands-on practical

training in delivering patient care, complemented by formal

teaching, and academic study. Programs are completed in a

structured learning environment in teaching hospitals supervised

by faculty. Rotations are evenly divided between academic and

district teaching hospitals.

The national training curriculum is based on EPAs (Table 2),

and progress is registered in the personal electronic portfolio.

The curriculum focusses on delivering competent general

OBGYNs who share common basic skills but have specific

areas of differentiation, depending on their area of interest. The

curriculum of the OBGYN postgraduate training is captured

in a national training curriculum for obstetrics and gynecology

LOGO (Landelijk Opleidingsplan Obstetrie en Gynaecologie)

(17), where a daily feedback culture is a basic requirement for the

programs. One of the most salient features of current training is the

increased number and variety of formative assessment moments:

assessments that are aimed at providing feedback that can direct

and stimulate learning. Additionally, an annual formative online

progress test, which consists of 160 multiple choice questions,

is mandatory. This test is designed to generate learning goals

based on the test results. The low-stakes formative assessments
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TABLE 2 Overview of EPAs of OBGYN in the Netherlands (17).

Core EPA # 1: Pregnancy and labor, low-risk

Core EPA # 2: Pregnancy and labor, high-risk

Core EPA # 3: Postpartum healthcare

Core EPA # 4: Abnormal uterine bleeding

Core EPA # 5: Early pregnancy

Core EPA # 6: Prolapse and pelvic floor complaints

Core EPA # 7: Abdominal pain (acute and chronic)

Core EPA # 8: Vulvar and vaginal abnormalities

Core EPA # 9: Healthcare for pre-malignant lesions

Core EPA # 10: Basic oncological care

Core EPA # 11: Fertility healthcare

Core EPA # 12: Lifecycle endocrinology

and learner self-reflection are pivotal to progression within the

training program and not the formative annual national written

progress test (8). There is no final oral or written examination.

Moreover, postgraduate trainees may participate in mandatory

or non-mandatory courses, such as an ultrasound course. All

formative assessments, together with progress reports, proof

of experience, feedback of supervisors [for example Objective

structured assessment of technical competencies (OSATS) and

mini clinical evaluation exercise (mini-CEX)], individual reflection,

and the results of the annually formative progress test are collected

in a personal electronic portfolio.

Assessment for entrustment of specific EPAs and the final

conclusion onwhether or not the postgraduate trainee is competent

to deliver high standards of care is conducted by the educational

team chaired by the program director and is based on the records

in the electronic portfolio (all activities and development). If

the EPA is entrusted, the trainee is allowed to perform this

EPA independently.

PGME and assessment of OBGYN
in Canada

Medical school students seeking to start postgraduate training

in OBGYN apply to the Canadian residency matching program.

This residency matching program includes a detailed portfolio,

and the selection process includes a file review of medical

school performance records, reference letters, and an interview.

The specialty training requirements in OBGYN include a 5-year

training program governed by the Royal College of Physicians and

Surgeons of Canada. A new curriculum, called Competency by

Design, was introduced in 2019 (16).4 The curriculum is framed

around 36 EPAs (Table 3).5 These EPAs represent essential specialist

4 https://www.royalcollege.ca/en/cbd/understanding-cbd.html

5 https://www.royalcollege.ca/content/dam/documents/accreditation/

competence-by-design/non-resource-documents/epa-observation-

templates-e.html

TABLE 3 Overview of EPAs of OBGYN in Canada∗ (see text footnote 4).

Transition to Discipline EPA #1:

Performing initial assessments for uncomplicated obstetric patients.

Transition to Discipline EPA #2:

Performing initial assessments for uncomplicated gynecological patients.

Foundations EPA #1:

Providing routine prenatal care to a low-risk, healthy population.

Foundations EPA #2:

Performing assessments of antenatal fetal well-being.

Foundations EPA #3:

Assessing and providing initial management for patients with common obstetric

presentations.

Foundations EPA #4:

Managing labor and childbirth.

Foundations EPA #5:

Performing uncomplicated cesarean sections with a skilled assistant.

Foundations EPA #6:

Providing early postpartum care.

Foundations EPA #7:

Providing consultation and initial management for patients with urgent and

emergent gynecologic presentations.

Foundations EPA #8:

Counseling and management for patients requiring family planning.

Foundations EPA #9:

Providing consultation for patients with gynecological conditions.

Foundations EPA #10:

Performing minor gynecologic operative procedures.

Foundations Special Assessment #1:

Performing critical appraisal of health literature and initiating scholarly projects.

Core EPA #1:

Providing preconception and antenatal care to women with high-risk

pregnancies.

Core EPA #2:

Managing patients with acute conditions presenting in the antenatal and

perinatal periods.

Core EPA #3:

Managing complex vaginal deliveries.

Core EPA #4:

Performing complex cesarean sections.

Core EPA #5:

Diagnosing and managing postpartum complications.

Core EPA #6:

Performing obstetric and gynecologic ultrasound.

Core EPA #7:

Providing definitive management for patients with acute gynecologic

emergencies.

Core EPA #8:

Providing care for patients with complex gynecologic conditions and/or medical

comorbidities

Core EPA #9:

Assessing and initiating management for patients with reproductive

challenges

Core EPA #10:

Diagnosing and managing pediatric and adolescent patients with common

gynecologic conditions.

Core EPA #11:

Providing care for patients with pelvic floor dysfunction.

(Continued)
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TABLE 3 (Continued)

Core EPA #12:

Assessing, diagnosing, and managing patients with chronic pelvic pain and

sexual health concerns.

Core EPA #13:

Assessing and managing patients with gynecologic malignancies.

Core EPA #14:

Performing advanced hysteroscopy.

Core EPA #15:

Performing major vaginal and vulvar procedures.

Core EPA #16:

Performing major laparoscopic gynecologic procedures.

Core EPA #17:

Performing major open abdominal gynecologic procedures.

Core EPA #18:

Managing patients with surgical complications.

Core EPA #19:

Managing the birthing unit.

Transition to Practice EPA #1:

Managing complex patients, including those requiring longitudinal care.

Transition to Practice EPA #2:

Discussing difficult news.

Transition to Practice SA #1:

Conducting scholarly work.

Transition to Practice SA #2:

Teaching and managing learners.

∗The Canadian system of EPAs is subdivided into stages. Stage 1 is transition to discipline,

stage 2 is foundations, stage 3 is core, and stage 4 transition to practice. This structure is

maintained across all postgraduate programs in all disciplines. The trainee must obtain all the

EPAs for a certain stage before the competency committee promotes them to the next stage,

and they can start working on the associated EPAs for that stage.

competencies, leading to optimal OBGYN care outcomes. The

EPAs are designed to align with the stage the trainee is in. The

pedagogical concept is that EPAs should not be time based, but

based onwhenever a competency has been demonstrated. However,

as has been stated in The Future of medical education in Canada6:

“this approach to using competencies to assess the performance of

physicians in practice is still in its infancy.”

Currently, the assessment philosophy of Canadian medical

education is based on this competency by the design structure. This

philosophy includes formative assessments throughout the whole

year. The workplace-based assessments include the following, for

instance: OSATS, mini-CEX, Case-based discussion (CbD), Team

observation forms, bi-Annual Review of Competence Progression

by the competency committee, and Non-Technical Skills for

Surgeons (NOTSS). The concept is that continuous assessment

drives and promotes learning. In year 2, the postgraduate

trainee of surgical specialties, such as OBGYN, needs to pass

a summative surgical foundations examination examination (see

text footnote 3). In year 5, a summative written examination

is taken, followed by the final summative oral examination 6

months later. If the postgraduate trainee fails one of these

6 https://www.afmc.ca/wp-content/uploads/2022/10/FMEC-

CPD_Synthesized_EN_WEB.pdf

summative examinations, the trainee is required to retake the failed

examinations. Additionally, there is an annual formative written

progress test, which is not mandatory but is utilized to prepare

trainees for the final examination (see text footnote 1) (14).

The formal methods of assessment are described in the

“Standards of Accreditation for Residency Programs in Obstetrics

and Gynecology” (see text footnote 1). The competency committee

comprises supervisors (gynecologists) from various clinics, as well

as the program director. Together, they decide whether an EPA

is entrusted. Even after an EPA is entrusted, some degree of

ongoing direct or indirect supervision remains the cultural, legal,

and practically enforced norm.

Reflection

Postgraduatemedical education in Canada and theNetherlands

share the same philosophy, including programmatic assessment

in competency based medical education. Medical education in

Canada and the Netherlands are regarded as the highest standards

worldwide (13). In both countries, development and improvement

are key factors in medical education.

In both the Netherlands and Canada, EPAs and programmatic

assessment have been implemented successfully and this has been

confirmed by stakeholders. Despite these similarities, there are

a few key differences in the curricula and assessment methods

experienced by EP and discussed with the research team.

The first difference between OBGYN education is the

total duration of medical training. In Canada, medical school

(undergraduate training) and residency (postgraduate medical

training) embrace a total of 9 years, whereas in the Netherlands,

total duration is 12 years, usually longer due to junior doctors

commonly working in non-training posts. Another key finding

that aligns with the first difference is that non-training posts are

not possible in Canada. In Canada, non-training posts for junior

doctors who have finished medical school do not exist.

The second difference is the total amount EPAs. In the

Netherlands, the 12 EPAs are used for the whole 6 years of

postgraduate training, while in Canada, EPAs are organized into

stages. The stages represent a stepwise progression of competence

during the training period. Comparing the content of the EPAs

informs us that there are no big differences in the end terms of the

OBGYN training. However, it appears that the Canadian OBGYN

EPAs are more fragmented than those in the Netherlands.

The third difference lies in how entrustment is applied by

both countries. In the Netherlands, OBGYN has implemented

this entrustment process in daily clinical practices; a trainee,

entrusted to perform a cesarean section, is legally and culturally

allowed to perform the procedure unsupervised. For the trainee,

the entrustment granted during the training years contributes to

an inner sense of confidence that they indeed are capable of

working as a gynecologist (unsupervised). Most PGME programs

in the Netherlands offer the trainees with rotations where they

can experience the role of supervising younger trainees, which

contributes to their confidence and professional growth toward

independent practice. In the Netherlands, entrustment translates

into a meaningful change in status. In contrast, in Canada,
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entrustment means that the resident is progressing as would

be expected for their training. Canadian trainees are usually

supervised during (surgical) procedures until their certification as a

gynecologist. Both postgraduate trainees and supervisors describe

this as the norm. A quote from one of the supervisors is as

follows: “Competency by design is still a bit out of reality of daily

clinical education.”

An explanation for this significant difference in the meaning

of entrustment might be found in how the levels of entrustment

are interpreted. As explained on the website of the Royal College,

the steps of assessment to full entrustment of an EPA are described

by the use of the O-score. This score is a 9-item evaluation tool

designed to assess technical competence in surgical trainees using

behavioral anchors. This O-score seems to be written through the

eyes of the supervisor (highest level: “I did not need to be there”),

whereas in the Netherlands, this scoring system is through the eyes

of the trainee (highest level: “I supervise this procedure or EPA”).

The entrustment rating of an EPA by the Royal College is as follows:

“Rating trainees as independent does not mean that they are now

always allowed to independently perform that task. It means that

they were independent on this occasion” (18). The entrustment

rating of independence does not reflect the medico-legal reality,

nor the expectations of patients and trainers of the presence of

a certified specialist who is ultimately responsible, especially in

surgery. The reason for this may be found in how the regulation and

granting of postgraduate medical education is arranged in Canada

as the Royal College is responsible for prescribing and assessing

the learning standard, but not for regulating or granting a license

to practice. Ultimately, all trainees, even until the last moment

of training, have an educational license only, which means that

they have no license to practice independently and everything they

do must be supervised. The supervisor is the “most responsible

physician” if something goes wrong. It is understandable why a

faculty surgeon, who owns that responsibility, might hesitate to

allow a resident, even one they believe is highly competent, to

perform a cesarean section without supervision just because the

competency committee (CC) said that they were competent to do

so. However, the designation by the CC holds little weight outside

the program.

A fourth difference is the formative and summative

examination systems. Both countries have a yearly progress

test, in the form of a written examination. This is obligatory for

the Dutch resident, and its results are used formatively to identify

areas for further study. However, in Canada, the yearly formative

test is not mandatory; the Royal College does not require, endorse,

or even suggest this test. Instead, the program directors and

teachers want trainees to take the test as a necessity to prepare

trainees for their final examination. This final examination has to

be taken by postgraduate trainees in Canada but is not known in

the Dutch postgraduate training program. Though competency by

design in Canada preaches programmatic training of competencies

and formative assessments, the final assessment is summative.

Postgraduate trainees in Canada find it inconceivable to not have

a final examination. The trainees described that supervisors treat

them differently as soon as they passed this examination. Ending

the PGME without this final examination is unimaginable for

them, which gives them the feeling that they have met a certain

standard and that this will allow them to get a job anywhere else

in Canada. Legally the resident still does not have a license after

passing the examination to act independently, but the examination

certification is the key requirement to that license. In contrast,

Dutch postgraduate trainees are satisfied with their assessment

system without a summative exit examination, mainly because

the Dutch trainee work totally independent at the end of their

training and, therefore, a summative exit examination would not

add anything to the growing process. Growing into being fully

entrusted is an organic process that develops along the way. Dutch

trainees view examinations as a snapshot of their performance

and query how well any such examination would represent their

competence. Interestingly, despite the formative intent of PGME

in OBGYN in both countries, neither set of postgraduate trainees

perceive their training as such. Many postgraduate trainees regard

all the feedback moments as small summative assessments and feel

continuously judged about their performance.

Discussion

To answer our first research questions (“which differences in

formal assessment methods exist in Obstetrics and Gynecology

of postgraduate medical education?”), we created an overview

of the formal assessment methods. For the second research

question (“how does this impact the advancement to higher

competency for the postgraduate trainee?”), we observed four

main differences in the curricula of PGME of OBGYN between

Canada and the Netherlands. The most striking difference lies

in the way that entrustment is interpreted and put into practice

in both countries, since this is of consequence for the role of

assessment in the entrustment process and even more trainees

feeling adequately prepared to work as a gynecologist. However,

the Royal College explains the entrustment of EPAs as the resident

is progressing as would be expected for their stage, for the

Dutch trainees entrustment reflects their professional development

toward independent practice. Additionally, the number of EPAs

differs enormously, which might also reflect the difference between

wanting control and needing a “pass” on smaller parts, vs. believing

in trust the knowledge that the whole is more than the total

sum of small parts. In addition to this consideration, there

is the requirement for passing a summative exit examination

in Canada, whereas in the Netherlands, this requirement has

been rendered redundant. In conclusion, a higher competence is

reached more or less on a similar way in both Canada and the

Netherlands. However, the meaning of this higher competence is

interpreted differently.

To summarize, programmatic assessment in Canada appears

to be based on the “assessment for learning” principle. The fact

that there is a summative final examination also makes assessment

feel more like an “assessment of learning” or perhaps it is a

combination of the two. In contrast, programmatic assessment

in the Netherlands tends more toward “assessment for learning”

alone. However, in both countries, trainees tend to experience the

assessments as more summative than formative, in general, and

there is ongoing discussion about how to make assessments feel

formative for postgraduate trainees. We propose that there is a role

for both kinds of assessment, in line with the different levels of

knowledge and skills as described in Miller’s pyramid (19).
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Formative assessment is the instrument for coaching a trainee

from the “does” level in Miller’s pyramid to the “shows” level,

for instance in surgical procedures. Summative assessment is the

instrument to actually ascertain and document whether the trainee

has reached the higher “shows” level and to inform supervisor

and trainee about the level of independence in specific tasks or

procedures. Making the aim of the formative assessment explicit

could help the trainee to focus more on the learning process, while

clearly laying out the summative assessment moments gives the

trainee a perspective on entrustment decisions (20).

Conclusion

There is no one-size-fits-all solution, and no specific

programmatic assessment has been proven to be superior to others

(21). A tip for both countries regarding their assessment methods

is that clear communication about the purpose of assessment

and the use of assessment outcomes needs to be formulated (22).

All supervisors need to be trained to provide non-judgmental

constructive formative feedback (20). Competency-based medical

education requires an ongoing process to evaluate and improve the

assessment methods (13). This difference in assessment program

is largely explained by cultural and legal aspects of postgraduate

training and consequent differences in licensing practice. Based on

this auto-ethnographic study, the harmonization of the OBGYN

PGME in Canada and the Netherlands appears limited since

cultural, legal, and practical aspects of assessment and licensing

predominate. In our opinion, this is a missed opportunity because

harmonization could help to resolve labor shortages where needed.

We recommend investigating whether there are options to facilitate

the harmonization process between postgraduate trainees between

the Netherlands and Canada.

Limitations

A limitation of this study is that not all perspectives could

be captured. There may be opinions and experiences of trainees,

teachers, and supervisors that were missed. Other limitations

include the inherent subjectivity of the ethnography method and

the limited sample size.
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Introduction: This study addresses the challenges of ultrasound education

in obstetrics and gynecology, focusing on the potential benefits of

simulation techniques in medical training. Aiming to evaluate the impact

of a structured simulator-based training program, this prospective, randomized,

interventional study examines its e�ects on educational outcomes for 5th year

medical students.

Methods: A total of 153 medical students were randomized into two groups:

one receiving both theoretical instruction and hands-on ultrasound simulator

training (study group), and the other receiving only theoretical instruction

(control group). The study assessed theoretical knowledge and practical skills at

two time points: upon enrollment and at the end of the course. The practical skills

were specifically evaluated using a dedicated test on the ultrasound simulator.

Results: Out of 153 students, 113 completed the study (study group n=59,

control group n=54). The students in the study group demonstrated a greater

improvement in theoretical test scores. They also achieved better results at

the practical test, with regard to image quality, accuracy, and e�ciency. Both

groups showed an increase in self-confidence and competency in performing

ultrasound examinations independently. Students expressed high satisfaction

with the course and a positive attitude toward simulator-based training.

Discussion: Simulator-based training presents a valuable supplement to

traditional clinical education methods in obstetrics and gynecology. This

approach is particularly e�ective in overcoming the challenges posed by the

sensitive nature of gynecological examinations in medical student training.

The study highlights the benefits of integrating simulator-based methods into
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medical curricula, improving both theoretical and practical ultrasound skills

among students.

KEYWORDS

ultrasound training, simulator-based training, education, obstetrics, gynecology

1 Introduction

Ultrasound imaging, particularly transabdominal and

transvaginal, is a critical diagnostic tool in Obstetrics and

Gynecology (Ob/Gyn). Its non-invasive nature and excellent safety

profile make it indispensable in clinical practice for differentiating

between normal and pathological findings (1–3).

Gaining ultrasound imaging proficiency requires extensive

training. Keymedical bodies, including the EFSUMB andWFUMB,

emphasize integrating ultrasound education into medical curricula

(4, 5).

Traditionally, ultrasound training for medical students

is conducted in clinical settings, supervised by experienced

physicians. This method, though valuable, is fraught with

challenges. It is time-consuming, requiring physicians to juggle

their clinical responsibilities with teaching duties (6). Additionally,

the patient-centered nature of this training can be stressful for

students, especially during sensitive procedures like transvaginal

sonography, and uncomfortable for patients who may be hesitant

to be examined by inexperienced learners (7–9).

Theoretical ultrasound knowledge is gained from materials

and courses, yet practical skills require hands-on practice. Present

Ob/Gyn ultrasound training often fails to meet these needs,

resulting in a practical skills gap among medical students (10). To

address these challenges, peer-assisted learning has been proposed

as an alternative. This approach involves students learning from

and practicing with fellow students who have been trained

as peer tutors (11, 12). While effective in certain areas like

echocardiography or abdominal sonography, the intimate nature

of Ob/Gyn examinations poses unique challenges for implementing

peer-assisted learning with live models (13–15).

As a result, there is a growing consensus on the need for

reform in ultrasound education in Ob/Gyn. This reform should

align with the evolving needs of students and advancements

in modern technology (16–19). Incorporating modern teaching

materials and methods is crucial for developing practical specialist

skills and understanding aspects of patient safety (4, 5, 20).

In this regard, ultrasound simulators have emerged as a key

component of innovative training concepts. They offer a risk-

free environment for students to practice and hone their

skills without the pressures and limitations of real patient

interactions (21–23).

The use of simulation techniques in medical education is

not new. Simulators have long been used for teaching anatomy,

physiology, surgical techniques, and obstetric skills (24–26). Recent

advancements in technology have led to the development of

high-fidelity obstetric/gynecologic ultrasound simulators and even

mobile ultrasound simulation applications for smartphones and

tablets, enabling remote learning (27, 28).

Our study investigates how structured ultrasound

training affects medical students’ learning outcomes in

Obstetrics/Gynecology (Ob/Gyn). It is a prospective, randomized

study that assesses a program combining theory with simulator-

based practice. The goal is to show that this approach significantly

improves ultrasound skills in Ob/Gyn, measured by theoretical and

practical simulator tests. We also look at secondary outcomes like

increased self-confidence in performing real patient ultrasounds,

satisfaction with the training, and interest in adopting this

method in the curriculum. The results could significantly

impact Ob/Gyn medical education, producing more skilled and

confident practitioners.

2 Materials and methods

This is a prospective, single-center, randomized, interventional

study (Figure 1). The study was designed in accordance with the

CONSORT guidelines for reporting parallel group randomized

trials and under the guidance for reporting intervention

development studies in health research (GUIDED) (29, 30).

The study was conducted from January 2022 to December 2022.

It involved 5th year medical students that were randomized 1:1 to

either receive a combination of theoretical teaching and hands-on

training using an ultrasound simulator (study group) or to receive

the theoretical lectures alone (control group). The contents of

the course program were designed after taking into consideration

the quality requirements for ultrasound examination in early and

second-trimester pregnancy and the updated recommendations

for the performance of basic gynecologic ultrasound examinations

of the German Society for Ultrasound in Medicine (DEGUM)

(1–3). The training sessions and evaluation tests took place at

the Department of Obstetrics and Gynecology of the University

Medical Center of the Johannes Gutenberg University Mainz,

Germany. The study was designed in cooperation with the Rudolf-

Frey Learning Clinic of the Johannes Gutenberg University Mainz

and approved by the Ethics Committee of the Medical Association

of Rhineland-Palatinate (Number: 2022-16372).

2.1 Selection and description of the
ultrasound simulator

Prior to the study, we conducted a testing phase to determine

which ultrasound simulator would best meet the needs of our study

population. Therefore, we invited several ultrasound simulator

companies to allow our medical team to test and evaluate their

products. Three of them responded and agreed to take part to

the this testing phase (Scantrainer 8:TAS/TVS OBGYN-Education
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FIGURE 1

Chronological presentation of the study procedure and training course program, including data collection times (T1, T2a, and T2b) (A) Development

process of the study; (B) Developing of the content aspects; (C) Recruitment; (D) Flipped classroom training concept.

pack), Skillsmed (Nuremberg, Germany), VirtaMed Portable

GynoSTM OB/GYN ultrasound simulator (Zurich, Switzerland) and

VIM-003 (Ob/Gyn) Simulator Base Unit, CAE Vimedix (Sarasota,

United States). The three ultrasound simulators were installed in

the Department of Obstetrics and Gynecology of the University

Medical Center of the Johannes Gutenberg University Mainz

and were available for testing for five working days. Twenty-

six participants (14 medical students, nine residents, and three

consultants in Obstetrics and Gynecology) took part in this testing

phase. The technical characteristics and functions of the simulators,

the training platform and courses included in the software, as well

as aspects like self-learning and simulator feedback were evaluated.

We decided to conduct our study using the Virtamed Portable

GynoSTM OB/GYN ultrasound simulator, since our colleagues’

evaluation showed a superiority of this simulator with regard to

the above-mentioned aspects (Figure 2). The simulator includes

transabdominal and transvaginal obstetric ultrasound modules

with more than 100 cases available in the training platform.

For an overview of all possible modules of the simulator, see

Supplementary material S1.

2.2 Participant recruitment and eligibility
criteria

The study was a voluntary part of the officially predetermined

curriculum of the University Medical Center of the Johannes

Gutenberg University Mainz, Germany. Being a 5th year medical

student, consenting to participate in the study and completing the

assessment tools (evaluation forms, theoretical test, and practical

test) were defined as inclusion criteria. An invitation to participate

describing the scope of the study was sent via email to all 5th year

medical students of winter and summer semesters 2022. Informed

written consent was obtained from all participating students.
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FIGURE 2

VirtaMed Portable GynoSTMTM OB/GYN ultrasound simulator (Zurich, Switzerland) consisting of an anatomic pelvic model equipped (C, D) with an

anatomical uterus insert, two abdominal models (for fetuses younger than 18 weeks and for fetuses older than 18 weeks), as well as a transabdominal

(A) and a transvaginal ultrasound (B) transducer replica.

2.3 Course program

The course program (Figure 1), based on the flipped classroom

model, consisted of a structured preparation phase via lecture notes

and one dedicated onsite course with face-to-face teaching on the

ultrasound simulator (only for the study group).

2.3.1 Lecture notes
Both groups (study and control group) received lecture

notes providing theoretical knowledge about the standard planes

of a basic gynecologic and obstetric ultrasound examination

(see Supplementary material S2). With the help of anatomical

figures and images from real transabdominal and transvaginal

ultrasound examinations, the students were guided through the

most important normal and pathologic findings of Obstetrics

and Gynecology. The following aspects of normal anatomy were

covered: uterus in sagittal and transverse view, measurement of the

endometrial thickness, normal appearance of the ovaries and pouch

of Douglas, the appearance of a normal early pregnancy along

with the measurement of the crown-rump length, basic biometrical

measurements of the fetus in the second and third trimester, as

well as the appearance and localization of the placenta and the

evaluation of the cervical length and amniotic fluid volume. With

regard to pathologic findings, the following topics were discussed:

position variants of the uterus, ovarian cysts, early pregnancy loss,

ectopic pregnancy and pregnancy of unknown location, as well as

polyhydramnios, oligohydramnios and cervical shortening.

2.3.2 The onsite training course
Only students in the study group received the onsite training

course on the ultrasound simulator. The control group received the

aforementioned lecture notes only. All practical training sessions

were identical and were performed by the same investigator after

herself receiving dedicated training courses on the ultrasound

simulator until she reached an expert level on the predefined

training modules. The training course consisted of four modules

and lasted about 75–90min per student. The predefined learning

objectives and practical tasks of each module are shown in Figure 3.

2.4 Evaluation forms and learning
assessment

In order to measure obstetric/gynecologic ultrasound

competency acquisition and the students’ attitude toward the
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FIGURE 3

Presentation of the four modules of the onsite training course and learning objectives: (A) assessment of the uterus and endometrium on the sagittal

and transverse plane, measurement of the endometrial thickness, identification of the ovaries and the pouch of Douglas; (B) identification of the

embryo and measurement of the crown-rump length (CRL) on the 10th week of gestation; (C) visualization of an ectopic pregnancy; (D)

second-trimester ultrasound examination, including identification of the fetal lie and placenta position and performing fetal biometric measurements.
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FIGURE 4

Flow Diagram showing participant recruitment and data analysis according to CONSORT guidelines.

course program, written evaluations and assessment of theoretical

knowledge were performed at two time points: upon enrollment

(T1: Evaluationpre and Test Theorypre) and at the end of the

course program (T2b: Evaluationpost and Test Theorypost).

Assessment of practical skills was performed in form of a

practical test on the ultrasound simulator also at the end of

the course program (T2a: Test Practicalpost). All evaluation

forms and learning assessment tools were designed by the

authors of the study based on published assessment methods

used to measure ultrasound competency in medical ultrasound

education (31, 32).

2.4.1 Evaluation forms at time points T1 and T2b
The demographic characteristics of the participants as well as

previous experience with ultrasound on real patients and/or on

simulated settings were assessed upon enrollment (time point T1).

The participants’ subjective level of competency in transabdominal

and transvaginal sonography, their level of self-confidence with

regard to ultrasound examinations on real patients, their learning

goals and motivation to practice on the simulated environment

were assessed at time points T1 and T2b using questions based on

a 7-point Likert scale (1 = strongly disagree with the statement;

7 = strongly agree with the statement). At time point T2b

(Evaluationpost) the following aspects were also evaluated: the

lecture notes, the properties of the ultrasound simulator, as

well as the advantages, future perspectives and attitudes toward

simulator-based ultrasound training in the field of obstetrics

and gynecology.

2.4.2 Learning assessment: theoretical tests at
time points T1 und T2b

Theoretical knowledge related to obstetric/gynecologic

ultrasound was assessed at time points T1 (Test Theorypre) and

T2b (Test Theorypost). The contents of the theoretical tests were

based on the predefined aforementioned learning goals. Each test

included 21 single choice, multiple choice and free text questions

(33) that were subdivided in the following four topics: (1) uterus

and Douglas Pouch, (2) ovaries and ovarian pathology, (3) early

pregnancy, (4) fetus and placenta (see Supplementary material S3).

For the evaluation of the results of the theoretical tests a scoring

system was developed. Correct answers scored 1 point and

wrong answers zero points. We did not use negative scoring for

wrong answers.

2.4.3 Learning assessment: test practicalpost on
the ultrasound simulator at time point T2a

In order to evaluate practical ultrasound skills, the participants

underwent the Test Practicalpost on the ultrasound simulator

at time point T2a. Both groups performed the practical test

independently, after receiving a short introduction into the

settings and functions of the simulator. The practical test was

supervised bymedical experts who had previously received training

on the ultrasound simulator. Technical assistance was provided

whenever needed, but no feedback or instructions were given.

The Test Practicalpost (about 25min) consisted of three cases,

that were available within the simulator training platform (see

Supplementary material S4).
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The entire practical test was recorded for each participant. All

images acquired were rated on a later time point by ultrasound

experts qualitatively and quantitatively using predetermined

rating criteria.

a) Qualitative assessment: The image quality was assessed.

Outcome measures included the correct identification of

the uterus, endometrium and adnexa, the visualization

of a viable first-trimester pregnancy, the correct

assessment of the fetal lie and heartbeat in the second

trimester of pregnancy, the localization of the placenta

and the establishment of the correct diagnosis for

modules (a) and (b), using a pass/fail performance level

(0: fail, 1: pass).

b) Quantitative assessment: The quantitative assessment

was applied only if the students were able to identify

and demonstrate correctly the required anatomical

level and structure. The deviation of the students‘

following measurements from the reference value was

calculated: measurement of the endometrial thickness,

measurement of the crown rump length in the first trimester

of pregnancy and biometric measurements (biparietal

diameter, head circumference, abdominal circumference

and femur length) of the fetus in the second trimester of

pregnancy. The time needed to complete each module was

also evaluated.

2.5 Statistic

In order to calculate the sample size required to detect a

statistical significant effect, a power analysis was performed. Based

on an expected effect size of 0.6, a significance level of 0.05 and

a desired power of 0.80, the calculated sample size was set at 90

participants. The evaluations and theoretical tests were conducted

digitally through an online questionnaire tool and were exported

as an Excel spreadsheet. The results of the practical tests were

reportedmanually in an Excel file. All data weremanually evaluated

using Microsoft Excel before analysis in R studio (RStudio

Team [2020]. RStudio: Integrated Development for R. RStudio,

PBC, http://www.rstudio.com, last accessed 06 01 2024) with R

4.0.3 (A Language and Environment for Statistical Computing,

R Foundation for Statistical Computing, http://www.R-project.

org; last accessed 06 01 2024). Binary and categorical baseline

parameters are expressed as absolute numbers and percentages.

Continuous data are expressed as median and interquartile range

(IQR) or as mean and standard deviation (SD). Categorical

parameters were compared using Fisher’s exact test and continuous

parameters using the Mann-Whitney test. The results of the theory

test were given as a percentage. In addition, pairwise correlations of

metric variables were obtained, and the correlation effect sizes and

significances were calculated. Furthermore, Mann-Whitney tests

were constructed to compare the influence of individual factors

on the results of the theoretical and practical tests. Finally, a

multivariate linear regression model was produced to compare

the influence of individual factors. P < 0.05 were considered

statistically significant.

3 Results

3.1 Participants

A total of 325 5th year medical students of the winter and

summer semesters 2022 were invited to participate in the study.

In total, n = 153 students registered for the study. Nine of

them canceled the course because of illness and other personal

reasons. The final analysis included 113 students (study group n

= 59, control group n = 54) who completed all assessment tools

(Figure 4).

Participants’ baseline characteristics are presented in

Supplementary Table S5. There were no significant differences

between the groups regarding age (study: 27.7 ± 3.3 years vs.

control: 27.5 ± 4.1 years; p = 0.70) and the gender distribution.

The majority of the students in both groups reported having

previous experience with ultrasound examinations in general

(study: 96.6% vs. control: 100%; p = 0.52), but most of them never

have had contact with ultrasound simulators (study: 98.3% vs.

control: 98.1%; p = 1.00). The only differences between the groups

were that the participants in the control group stated that they had

independently performed slightly more transvaginal ultrasound

examinations that the ones in the study group and that within the

study group, significantly more participants stated that they had

already completed an apprenticeship (study: 66.1% vs. control:

40.7%; p= 0.01).

3.2 Subjective assessment of competency
and self-confidence

Both groups were able to increase their ultrasound skills

significantly (p < 0.01) over the course period. However, the study

group achieved a significantly higher increase in the subjective level

of skills competence (study: 1 1.7 ± 1.0 vs. control: 1 1.2 ±1.1;

p = 0.03). Corresponding to that the level of self-confidence in

performing ultrasound examinations independently increased to a

larger extent in the study group over the study period (study: 1 4.4

±1.5 vs. control: 1 3.3 ±1.5; p < 0.001). For further information,

see Supplementary material S6.

3.3 Advantages of simulator-based
ultrasound training, motivation and
learning goals

Both groups rated the” Advantages of simulator-based

ultrasound training” with high scale points (T1: study: 6.2 ± 0.80

vs. control: 6.0± 0.80; p= 0.09; T2b: study: 6.03± 0.81 vs. control:

5.7± 0.92; p= 0.07. At the end of the course, both groups rated the

theme complexes “Motivation” and Learning goals” at a similarly

high level, although the study group tended to rate both topic

complexes with higher scale points. For further information, see

Supplementary Table S7.
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FIGURE 5

Results of the theoretical tests at time points T1 (Test Theorypre) and

T2b (Test Theorypost).

3.4 Evaluation of the teaching materials,
the properties of the ultrasound simulator
and future perspectives and attitudes
toward simulator-based ultrasound training

Both the lecture notes (study: 5.5 ± 1.2 vs. control: 5.4 ± 1.3;

p = 0.55) and the properties of the ultrasound simulator (study:

6.3 ± 0.8 vs. control: 6.2 ± 0.9; p = 0.64) were rated with similarly

high scale points from both groups. The statements of the theme

complex “Future perspectives and attitudes toward simulator-based

ultrasound training in Obstetrics and Gynecology” were rated with

significantly higher scale points from the participants of the study

group. For further information, see Supplementary Table S8.

3.5 Learning assessment: theoretical tests
and practical test on the ultrasound
simulator

3.5.1 Theoretical tests: test theorypre and test
theorypost

The results of the theoretical tests are presented in Figure 5.

Upon enrollment (time point T1, Test Theorypre) the students in

the control group achieved significantly higher scores in the theory

test than the students in the study group (study: 0.39 ± 0.15 vs.

control: 0.45 ± 0.10; p = 0.01). Both groups managed to improve

their ultrasound knowledge during the course period and achieved

significantly higher scores at the theoretical test at time point T2b

(Test Theorypost) (p < 0.001). The study group however achieved a

higher increase at the total score between time points T1 and T2b

(study: 1 0.19 ± 0.17 vs. control: 1 0.12 ± 0.17; p = 0.08), even

though this did not reach statistical significance.

3.5.2 Practical test on the ultrasound simulator
(test practicalpost)

The results of the practical tests on the ultrasound simulator

are shown in Figure 6 and Supplementary Table S9. Qualitative and

quantitative assessment was performed. Quantitative assessment

was, however, only applied if the students were able to identify and

demonstrate correctly the required anatomical level and structures.

Because the students in the study group were significantly better at

doing so (study: 0.95± 0.07% vs. control: 0.85± 0.10%; p< 0.001),

more datasets from the study group could be taken into account

in the quantitative assessment analysis. Regarding the deviation

from the reference values for the measurement of the endometrial

thickness, the CRL and the biometric measurements of the fetus,

the study group tended to be closer to the reference values than the

control group (deviation study: 14.65 ± 13.4 vs. deviation control:

18.83 ± 12.90; p = 0.30). In addition, the study group required

on average less time to complete the tasks (study: 1,480 ± 301 s

vs. control: 1,551 ± 296 s; p = 0.22) and was significantly better

at correctly interpreting the ultrasound findings than the control

group (study: 0.88± 0.22% vs. control: 0.72± 0.25%; p < 0.001).

3.6 Regression analysis and correlations

Multivariable linear regression was performed to

identify influential factors and potential confounders (see

Supplementary Table S10). Only the subjective level of competency

in obstetric/gynecologic ultrasound at time point T1 had a

significant influence on the results of the Test Theorypre (β =

0.042; p = 0.01). The participants’ reported level of self-confidence

with regard to obstetric/gynecologic ultrasound examinations,

correlates with better results at the Test Theorypre. This means that

the participants, who were feelingmore confident (subjective), were

also better in the objective assessment of theoretical ultrasound

knowledge as well.

With regard to the results of the Test Theorypost the variables:

“total score on the Test Theorypre“ (β = 0.366; p < 0.01) and

“studied the lecture notes” (β = 0.02; p < 0.01) were found to

have significant influence on the results. Similar to the results of the

regression analysis for the Test Theorypre, only the subjective level

of competency in obstetric/gynecologic ultrasound at time point T1

had significant influence on the results of the practical test on the

ultrasound simulator (β = 0.06; p= 0.02).

Correlation analysis between subjective and objective data

are provided in Supplementary Table S11. Significant correlations

(p < 0.05) were found between the levels of subjective and

objective competencies, as well as the participants’ attitude and

motivation between time points T1 and T2 (T2a and T2b) with a

medium/strong effect size (0.30 ≤ r ≤ 0.95).

4 Discussion

This prospective, single-center, randomized study offers

a thorough exploration into the evolving landscape of

medical education, with a specific focus on the training of

obstetric and gynecologic ultrasound skills using high-fidelity

simulation technology. This study highlights the critical role
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FIGURE 6

Results of the practical test on the ultrasound simulator (Test Practicalpost). (A) Total score on the practical test, test Practicalpost. (B) Time to

complete the practical test, s: seconds. (C) Total score on Module 1 of the practical test. (D) Total score on Module 2 of the practical test. (E) Total

score on Module 3 of the practical test. (F) Total score of the qualitative assessment analysis. (G) Total score of the interpretation of findings. (H) Total

deviation of the measurements from the reference values, mm: millimeter.

of ultrasound in modern medicine, particularly in obstetrics

and gynecology, and adopts a scientifically rigorous method

to improve medical education through innovative teaching. Its

design as a prospective, randomized trial following CONSORT

and GUIDED guidelines reflects a commitment to high-

quality research. The use of the VirtaMed Portable GynoSTM

OB/GYN ultrasound simulator demonstrates a balance between

advanced technology and practical use. Findings indicate

that both groups improved their ultrasound knowledge, with

the study group showing greater improvement and better

practical test performance, underscoring the value of extra

simulator training. One could argue, that, the group that receives

an additional training intervention, is expected to also perform

better in the evaluation test, than the group that receives no
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intervention. However, this is only partially true, since the impact

on skills also depends on the quality of the intervention itself. The

better scores of the study group militate in favor of the quality of

the training concept. Finally, both groups showed great satisfaction

with the training course and rated the teaching materials and

properties of the ultrasound simulator with very high scores.

The students’ evaluations show clearly their positive attitude

toward simulator-based ultrasound medical education and their

motivation to continue training on the simulated environment.

Our results are in accordance with previous published

data regarding simulator-based ultrasound training for medical

students. In a multicenter randomized trial, Etienne et al. examined

the effect of the addition of a simulation course on the usual

training in transvaginal ultrasound for medical students that

were trained in an emergency gynecological unit. The course

was found to be beneficial and the students were highly satisfied

with the session as an initial training method (34). Similar

results reported Cook et al. after a one-hour simulation training

session in obstetric/gynecologic ultrasound for third-year medical

students (35).

Several studies have examined the use of obstetric/gynecologic

ultrasound simulators in training and evaluating residents,

specialist doctors and medical students. Theoretical and practical

simulator training as well as simulator-based trainees’ evaluation

techniques have been shown to be comparable with such that are

patient-based (36). Moreover, simulator-based ultrasound training

has been shown to be effective not only with regard to practical

skills acquisition, but also in other areas of performance, like

interpretation of findings, documentation and medical decision-

making (37). This study’s advocacy for the integration of simulator-

based training in obstetrics/gynecology curricula could potentially

lead to significant advancements in medical education. This

perspective is supported by recent research, which suggests that the

incorporation of technology-driven, interactive learning tools can

enhance the educational experience and better prepare students for

clinical practice (22, 38, 39).

Simulator-based medical training cannot of course replace

training on real patients (40). It can, however, be used as an

adjunct to traditional clinical methods of education, especially

when instruction time and patient availability is limited. This is

particularly important in the field of obstetrics and gynecology

where the intimate character of the gynecological examination itself

poses a great challenge to medical training. Simulation provides the

possibility to train practical skills and acquire competencies in a

safe, stress-free environment without the fear of committing errors

or the risk of harming patients.

4.1 Strengths and limitations of the study

The study’s strengths include its randomized design, consistent

teaching methods, and standardized evaluation criteria, ensuring

uniform training and objective grading. However, limitations

include its voluntary nature, possibly attracting more ultrasound-

interested students, and varying motivation levels between

groups. Additionally, the study didn’t assess impacts on patient

safety or care quality, though previous research suggests that

simulator training improves care efficiency and reduces patient

discomfort and the need for repeat examinations and trainee

supervision (41).

The study’s focus on the immediate impacts of simulator-

based training does not address the long-term retention of skills.

Understanding how well these competencies are retained over time

is crucial to evaluating the effectiveness of the training method.

Additionally, while simulators provide a safe and controlled

environment, they lack the unpredictability and complexity of real

patient interactions. This may limit the preparedness of students

for real-life clinical scenarios, which often involve direct patient

communication and managing unexpected findings.

There is also a concern that students might become overly

dependent on the simulator environment, which might not always

be replicated in actual clinical settings where such technology may

not be available. The high costs and limited accessibility of high-

fidelity simulators further complicate the potential for widespread

implementation, particularly in resource-limited settings (42). A

specific cost-benefit economic analysis was not performed in our

study. Even though we recognize that this is a possible limitation

of the study, there are effects of simulator-based ultrasound

training, like students ’preparation for clinical practice, effects

on patient care and safety, as well as the satisfaction with

the educational experience, that are impossible to measure with

money. The ultrasound simulator is still available in our clinic for

medical students to practice voluntarily and following projects are

already planned.

The study predominantly focuses on quantitative assessments

of knowledge and skill, possibly overlooking qualitative aspects

such as learning style preferences or the subjective experience of

learning with simulators. Additionally, the control group in the

study received only theoretical teaching without practical hands-on

experience, not considering other practical learning methods that

do not involve high-fidelity simulators. This design choice might

limit the scope of the study’s conclusions.

4.2 Conclusion

The “GynSim” study marks a significant step forward in

medical education for obstetrics and gynecology ultrasound

training. This study shows how structured simulator-based training

positively affects 5th-year medical students’ educational outcomes,

enhancing their theoretical knowledge, practical skills, and

confidence. The findings support the effectiveness of simulation-

based training, noted for its methodological strength, including

randomization, a large sample size, consistent teaching, and

objective evaluation. These aspects ensure the study’s reliability and

contribute insights into the benefits of simulator-based training,

highlighting its role in preparing students for clinical practice

and advocating for further research on its long-term benefits and

curriculum integration to improve patient care and safety.
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Emerging digital technologies promise to improve breast cancer care, however 
lack of awareness among clinicians often prevents timely adoption. This 
study aims to investigate current awareness and intention-to-use of three 
technologies among breast cancer healthcare professionals (HCP): (1) digital 
health applications (DHA), (2) artificial intelligence (AI), and (3) blockchain 
technology (BC). A 22-item questionnaire was designed and administered 
before and after a 30 min educational presentation highlighting technology 
implementation examples. Technology awareness and intention-to-use were 
measured using 7-point Likert scales. Correlations between demographics, 
technology awareness, intention-to-use, and eHealth literacy (GR-eHEALS 
scale) were analyzed. 45 HCP completed the questionnaire, of whom 26 
(57.8%) were female. Age ranged from 24 to 67 {mean age (SD): 44.93 ± 12.62}. 
Awareness was highest for DHA (68.9%) followed by AI (66.7%) and BC (24.4%). 
The presentation led to a non-significant increase of intention-to-use AI {5.37 
(±1.81) to 5.83 (±1.64)}. HCPs´ intention-to-use BC after the presentation 
increased significantly {4.30 (±2.04) to 5.90 (±1.67), p  < 0.01}. Mean accumulated 
score for GR-eHEALS averaged 33.04 (± 6.61). HCPs´ intended use of AI 
significantly correlated with eHealth literacy (ρ  = 0.383; p  < 0.01), intention-to-
use BC (ρ  = 0.591; p  < 0.01) and participants´ age (ρ  = −0.438; p  < 0.01). This study 
demonstrates the effect that even a short practical presentation can have 
on HCPs´ intention-to-use emerging digital technologies. Training potential 
professional users should be  addressed alongside the development of new 
information technologies and is crucial to increase HCPs´ corresponding 
awareness and intended use.

KEYWORDS

artificial intelligence, blockchain, digital health application, gynecology, breast cancer, 
oncology
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1 Introduction

Breast cancer is the most prevalent oncological entity affecting 
women in Germany, with over 70,000 new cases emerging each year 
(1). The adoption of digital technology in breast cancer care is 
becoming ever more essential due to the increasingly challenging care 
reality. While there was a short-lived decrease in cases in Germany 
thanks to improved screening processes, an aging population is likely 
to reverse this trend, resulting in more cases over time and increased 
demand for treatment. This challenge is intensified by the particularly 
favorable survival rate, which resulted from intensive research into 
innovative treatment options in the past decades, but simultaneously 
requires long-term follow-up adjuvant treatment to monitor 
recurrence and side effects, which demands ongoing commitment to 
patients (2, 3). On the other hand, persistent scientific efforts continue 
to uncover novel breast cancer treatment modalities. As a result, 
therapy options to treating breast cancer are rapidly evolving due to 
breakthroughs in diagnostic and treatment technologies. Recent 
diffusion of diagnostic tools, i.e., advanced genetic sequencing and the 
introduction of precision-targeted therapies including antibody-drug 
conjugates, are paving the way to the personalized cancer treatment 
approach (4, 5). This progress is accompanied with an overwhelming 
amount of complex data and information, which increasingly 
overwhelm practitioners in terms of complexity (6, 7).

In the meanwhile, the system of breast cancer treatment is 
confronted with an increasingly challenging care infrastructure (8). 
Sharing vital patient information, which is essential for making 
informed decisions in cancer treatment, is hindered by missing data 
infrastructure, interoperability and privacy issues (9). At the same 
time, the healthcare workforce is burdened by excessive 
documentation requirements and is shrinking due to demographic 
aging (10).

Innovative digital technologies can handle large-scale health data, 
uphold the corresponding privacy of patient data, and alleviate 
economic strains caused by increased patient numbers (11–13). 
According to a national study by the Commission for Digital Medicine 
of the German Society of Gynecology and Obstetrics (DGGG), the 
majority of gynecology specialists remain optimistic that digital 
advancements will alleviate respective challenges, enhance patient 
care, and foresee the integration of sophisticated algorithms (14).

These algorithms are commonly grounded in artificial 
intelligence (AI) techniques, including machine learning, deep 
learning, natural language processing, or neural networks. Although 
AI has become an integral part of daily life, it often stays unnoticed 
by its users. A recent UK study revealed that merely 17% of adults 
are cognizant of their engagement with AI technologies (15). In the 
realm of healthcare, AI applications have seen significant expansion 
in various domains such as image analysis, automated diagnostic 
procedures, intelligent drug delivery systems, and personalized 
treatment approaches (16). Specifically, AI technologies in breast 
cancer-related imaging, pathology, and supportive care not only 
alleviate the workload of healthcare professionals but also improve 
the accuracy and effectiveness in diagnosing and treating breast 
cancer (17).

Public awareness and understanding of emerging digital 
technologies vary. While over a third of the Germans is familiar and 
more than half feel confident in explaining AI, 38% have never heard 
of Blockchain (18).

Blockchain technology (BC), initially linked with the launch of 
the cryptocurrency Bitcoin in 2007, has rapidly evolved to encompass 
application areas extending beyond decentralized finance (19). 
Conceptually distinct from its role in payment networks, a BC 
functions as a distributed database, where data are stored across 
participating ledgers, eliminating the need for centralized storage (20). 
The adaptation of BC in healthcare has demonstrated its efficacy in 
providing efficient, decentralized data management, addressing 
existing data silos and high operational costs (21, 22). This approach 
was implemented in Estonia’s blockchain-based healthcare system 
infrastructure in 2008, showcasing the potential advantages in terms 
of cost and efficiency and has been transferred to diverse care settings, 
including breast cancer treatment (10, 22, 23). Drawing from these 
developments, the European Commission initiated regulatory actions 
in 2022 that aim to establish a European health data space, leveraging 
the full potential of decentralized data management for healthcare 
advancements in Europe (21).

In contrast to the more sophisticated functionality of AI and BC 
technology, digital health applications (DHA) have already found their 
way into German healthcare renumeration system. To leverage quick 
access to the benefits of digital medicine on clinical care, the “app on 
prescription” was introduced with the passing of the Digital Healthcare 
Act (Digitale-Versorgungs-Gesetz, DVG) in 2019, entitling over 70 
million people with statutory health insurance receive reimbursement 
for DHA, called Digitale Gesundheitsanwendungen (DiGA). Up to 
now, 59 DHA have mastered the regulatory hurdles including three 
applications for breast cancer.

Nevertheless, in Germany, a cumbersome digitization process 
prevails and leads to an increasing gap between these evidenced 
clinical benefits of emerging digital technologies and their actual use, 
also in gynecological oncology (14, 24, 25). Their integration into 
healthcare settings rely on the attitudes and characteristics of both 
clinicians and patients for sustained awareness and intention-to-use 
(26, 27). Previous studies, i.e., on the integration of virtual reality in 
breast cancer treatment processes, underscore the importance of 
considering physicians’ psychological attitudes towards new 
technologies and exploring the transformative potential of 
interventions tailored to patients’ needs and outcomes (28, 29). To the 
best of our knowledge, the perception of emerging digital technologies, 
such as AI and BC, has not been investigated comprehensively within 
the context gyne-oncology.

This study seeks to evaluate healthcare professionals’ awareness 
and intention-to-use of these innovative technologies, and to 
determine if enhancing professional education could increase their 
intended use in breast cancer care. Furthermore, this research delves 
into the under-explored area of eHealth literacy among health 
professionals in gyne-oncology and its relation to both factors. As 
emerging technologies like AI and BC offer evidenced benefits for 
clinical care, it is essential to explore how professional education can 
bridge the gap between the potential and actual usage.

2 Materials and methods

2.1 Study design

The study was conducted as part of the regional gynecological 
specialist training days on breast cancer care (GYN-Fortbildungstage 
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Mammakarzinom) in Marburg, Germany on December 6, 2023. The 
event encompassed presentations about current developments in breast 
cancer care, i.e., targeted therapies for breast cancer including antibody-
drug conjugates or changes in reimbursable disease management 
programs for breast cancer patients. Only caregivers which were actively 
involved in patient care of the regional breast cancer care network of the 
county of Marburg-Biedenkopf did attend. Recruitment for the study 
was based on voluntary participation in the survey by the attendees of 
the mentioned event. An ethics vote was waived by the Research Ethics 
Committee of Philipps-University Marburg on November 13, 2023 
(23-279 ANZ) with reference to the necessity of primary data 
anonymization, neglecting the option for follow-up survey. Participants 
who did not want to take part in the survey were able to leave the room 
beforehand. No one took advantage of this option, all attending 
participants in the event took part. The requirement for inclusion in the 
study was the active participation in the regional breast cancer care 
network and patient care. Exclusion was performed for participants who 
do not have a medical profession (e.g., administrative employees). The 
comprehensive survey was initially shared with attendees via a QR-code, 
with responses gathered directly through Google Forms (Google LLC, 
Mountain View, United  States). Following the survey, participants 
underwent a 30 min educational presentation about the application of 
artificial intelligence and blockchain in managing breast cancer. The 
presentation included the demonstration of previously publicized 
concepts on combined application of artificial intelligence, i.e., the use 
of large language models as an adjunct for tumor boards, as well as 
blockchain technology, i.e., as technological framework for decentralized 
interoperable data management in care networks (8, 10, 30). After the 
presentation, two questions concerning the intended use of these 
technologies were posed once more.

2.2 Study population

The study encompassed physician and non-physician healthcare 
professionals involved in breast cancer care within the regional 
network under investigation. The preliminary set of questions aimed 
to gather fundamental demographic data, including age, gender, and 
details concerning their practice in either outpatient or inpatient 
settings, in addition to their level of professional training.

2.3 Questionnaire

The initial survey consisted of 22 items (see Supplementary  
material S1 for original German version), beginning with four 
questions to capture basic demographic details of the participants as 
described in 2.2. This was followed by a series of 10 questions 
evaluating the participants’ awareness and intention-to-use of three 
technologies (HCP): (1) digital health applications (DHA), (2) 
artificial intelligence (AI), and (3) blockchain technology (BC). 
Technology awareness was measured in binominal manner (yes or no) 
while intention-to-use was assessed using a 7-point Likert scale 
(1 = strongly disagree; 7 = strongly agree). The survey then addressed 
the components of the German version of the eHealth Literacy Scale 
(GR-eHEALS 1–8) (31, 32). Table 1 is provided to summarize the 
questionnaire and the abbreviations of its items.

2.4 eHealth literacy scale

The eHealth Literacy Scale (eHEALS), originally introduced 
by Norman and Skinner in 2006, has since been adapted into 
various languages and validated across multiple settings (32). The 
8-item scale is used for assessing electronic health literacy in 
research populations, employing a 5-point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree), with total scores 
spanning from 8 to 40. Higher scores denote greater literacy 
levels. In our study, we utilized the validated German version of 
the eHEALS (GR-eHEALS) by Marsall et  al. (31). This study 
marks the first application of GR-eHEALS among health 
professionals in the field of gynecology, prompting us to examine 
reliability and validity in this novel context in line with Norman 
and Skinner. Internal consistency was measured through 
Cronbach’s alpha. Validity was examined using exploratory factor 
analysis. We employed the maximum likelihood method, adopting 
factors with an eigenvalue exceeding 1, in line with the Kaiser 
criterion. The decision on the number of factors to retain was 
based on the analysis of a scree plot.

2.5 Data analysis

Data analysis was conducted in IBM SPSS Statistics (Version 
29.0.2.0 (20); IBM Corporation, Armonk, United  States). 
We  computed Spearman’s rho to establish nonparametric 
correlations for the variables of age, ITU_AI, ITU_BC, and 
eHEALS_Total, and these were then evaluated for their statistical 
two-tailed significance. Additionally, we  carried out Mann–
Whitney Test to compare ITU_AI and ITU_BC scores across binary 
categories of gender and sector.

2.6 Pre-and post-comparison of 
intention-to-use

Following the educational session, the intention-to-use query was 
repeated for the investigated technologies (ITU_AI; ITU_BC). 
Differences in pre-and post-comparison were assessed by conducting 
a two-tailed Sign test on the two variable pairings (ITU_AI_PRE  
ITU_AI_POST; ITU_BC_PRE  ITU_BC_POST).

3 Results

3.1 Demographics

The study population is characterized by a gender distribution of 
57.8% female {mean age (SD): 48.26 (±13.96)} and 42.2% male {42.50 
(±11.20)} for 45 participants {44.93 (±12.62), minimum 24 to 
maximum 67 years}. In terms of sectoral engagement, 35.6% are 
predominantly involved in outpatient care, while a majority of 64.4% 
operates within an inpatient setting. With respect to professional 
qualifications, the cohort comprises one-third specialists, 
accompanied by 24.4% of doctors in residency and 17.8% serving as 
attending physicians (see Figure 1).
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3.2 Technology awareness

Figure 2 illustrates the reported awareness that participants have 
with the technologies being examined. DHA (Digitale 
Gesundheitsanwendungen, DiGAs) were the most recognized, with 
68.9% awareness, followed closely by artificial intelligence at 66.7%, 
while blockchain technology as the least known, with only 24.4% of 
participants being aware of it. Regarding the specific utilization of 
these technologies in the healthcare sector or in the context of breast 
cancer treatment, the awareness rates were 51.1 and 26.7% for AI, 

and for blockchain technology, the rates were 17.8 and 13.3%, 
respectively.

3.3 Intention-to-use

The initial intention-to-use, as measured by a 7-point Likert scale, 
yielded a mean of 5.42 (SD; ±1.82) for artificial intelligence and 4.16 
(±2.04) for blockchain technology. Figure 3 depicts the distribution 
frequencies corresponding to the respective scores and types of 

TABLE 1  Questionnaire items.

Questionnaire part Item Question Measurement

Demographics of study population

Age How old are you? Age in years

Gender Which gender do you consider yourself to be? Single choice (Female, Male or Diverse)

Sector Do you work primarily in inpatient or outpatient care? Single choice (Inpatient or Outpatient)

Profession In which position do you work?

Single choice (Other Medical Professional (No 

Physician), Final Year Medical Student, 

Resident Physician, Specialist Physician, 

Attending Physician, Chief Physician)

Digital health applications

DiGA1 I know digital health applications (DHA). Single choice (yes or no)

DiGA2
As a doctor, I have already prescribed digital health 

applications (DHA).
Single choice (yes or no)

Artificial intelligence

AI_1 I am aware of applications of artificial intelligence. Single choice (yes or no)

AI_2
I am aware of applications of artificial intelligence in 

healthcare.
Single choice (yes or no)

AI_3
I am aware of applications of artificial intelligence breast 

cancer care.
Single choice (yes or no)

ITU_AI
I would use applications of artificial intelligence in breast 

cancer care.
7-point Likert scale

Blockchain technology

BC_1 I am aware of applications of blockchain technology. Single choice (yes or no)

BC_2
I am aware of applications of blockchain technology in 

healthcare.
Single choice (yes or no)

BC_3
I am aware of applications of blockchain technology in 

breast cancer care.
Single choice (yes or no)

ITU_BC
I would use applications of blockchain technology in breast 

cancer care.
7-point Likert scale

GR-eHEALS

GR_eHEALS_1
I know how to find helpful health resources on the 

Internet.
5-point Likert scale

GR_eHEALS_2
I know how to use the Internet to answer my health 

questions.
5-point Likert scale

GR_eHEALS_3 I know what health resources are available on the Internet. 5-point Likert scale

GR_eHEALS_4
I know where to find helpful health resources on the 

Internet.
5-point Likert scale

GR_eHEALS_5
I know how to use the health information I find on the 

Internet to help me.
5-point Likert scale

GR_eHEALS_6
I have the skills I need to evaluate the health resources 

I find on the Internet.
5-point Likert scale

GR_eHEALS_7
I can tell high quality from low quality health resources on 

the Internet.
5-point Likert scale

GR_eHEALS_8
I feel confident in using information from the Internet to 

make health decisions.
5-point Likert scale
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technology. Moreover, the analysis did not reveal any statistically 
significant variances in the intention-to-use when comparing across 
the binary classifications of gender and sector for either technology.

3.4 Correlation matrix

Spearman’s rank correlation coefficient (ρ) was employed to 
evaluate the significance of associations among the variables: age, 

intention-to-use artificial intelligence (ITU_AI), intention-to-use 
blockchain technology (ITU_BC), and the aggregate scores of the 
German eHealth Literacy Scale (GR_eHEALS_Total). Consistent with 
the thresholds defined by Cohen et al., a robust positive correlation 
was identified between ITU_AI and ITU_BC (ρ = 0.591; p < 0.01) (33). 
Concomitantly, an intermediate-level negative correlation was 
discerned between participant age and ITU_AI (ρ = −0.438; p < 0.01), 
while an intermediate-level positive correlation was found between 
ITU_AI and GR_eHEALS_Total (ρ = 0.383; p < 0.01) (Table 2).

FIGURE 1

level of professional training of the study population.

FIGURE 2

Technology awareness.
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3.5 eHealth literacy scale

For the exploratory factor analysis, significant findings from 
Bartlett’s test of sphericity (χ 2 = 304.000, p < 0.001) supported the 
factorability of the correlation matrix. The high value of Kaiser-Meyer-
Olkin test (0.848) showed adequate sampling. Maximum likelihood 
method confirmed a single factor, which emerged from an initial 
eigenvalue of 5.47 and explained 68.37% of the total variance 
explained for. The factor loadings for this model were between 0.619 
and 0.906. The data yielded a mean accumulated score for GR-eHEALS 
of 33.04 (SD ± 6.61; 95% CI {31.06, 35.03}) with a calculated 
Cronbach’s alpha amounting to 0.928. Detailed results of the 
exploratory factor analysis and the corresponding scree plot are 
presented in Supplementary material S2, S3.

3.6 Change in intention-to-use after 
educational presentation

With regard to the post-education survey conducted, 30 
respondents repeated the question on intention-to-use AI or BC on a 
7-point Likert scale. In this sub-group, the mean intention-to-use AI 

was 5.37 (±1.81) before the session and 5.83 (±1.64) afterwards, which 
did not show a statistically significant change. The intended usage of 
BC did significantly increase from an initial average of 4.30 (±2.04) to 
5.90 (±1.67), marking an improvement of +1.6 (p < 0.01) (Figure 4).

4 Discussion

Germany’s healthcare system is characterized by a mandatory 
health insurance model, with the majority of citizens (89%) covered 
under statutory health insurance and a smaller fraction (11%) opting 
out for private health insurance (34). This system ensures extensive 
health coverage and contributes to the country’s high healthcare 
spending of 12.9% of its Gross Domestic Product (GDP) in 2021, 
surpassing the European Union (EU) average by two percentage 
points (34).

The nation offers a substantial hospital sector, evident in its high 
number of hospital beds, ranking second in the EU behind Bulgaria 
and considerably above the EU average. Germany’s physician and 
nurse density has increased at higher pace and surpasses European 
standards, reflecting a commitment to accessible medical care (34). 
According to the EU Statistics on Income and Living Conditions 

FIGURE 3

Intention-to-use in breast cancer care.

TABLE 2  Correlation matrix.

Correlation Matrix (Spearman’s rho, ρ)

Age ITU_AI ITU_BC GR_eHEALS_Total

Age 1.000 −0.438** −0.099 −0.125

ITU_AI −0.438** 1.000 0.591** 0.383**

ITU_BC −0.099 0.591** 1.000 0.206

GR_eHEALS_Total −0.125 0.383** 0.206 1.000

** Correlation is significant at the 0.01 level (2-tailed). Bold values represents significant correlation coefficients.
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(EU-SILC) survey, the proportion of reported unmet medical needs 
in Germany due to costs, waiting times or distances is among the 
lowest in the EU without differences between income groups (35). The 
country exceeds OECD averages in life expectancy, preventable 
mortality, and healthcare coverage, with a notable  85% of the 
population expressing satisfaction with healthcare quality (34).

Despite these strong indicators, the country reveals a rather low 
performance in the adoption and implementation of digital health 
solutions (36). Despite the assured reimbursement of telemedicine, 
Germany, together with its neighboring country France, has the lowest 
proportion of remote medical consultations in the EU (34). The OECD 
Digital Health at a Glance 2023 report explores the concept of digital 
health readiness by evaluating their member countries´ policy, analytical, 
technical and social environment in terms of twelve digital health 
readiness indicators, which should enable the successful use of digital 
health. Denmark distinguishes itself as a consistent leader, topping seven 
out of twelve indicators. Other countries like Finland, Korea, Sweden, 
Japan, the United States, and the Netherlands also showcase significant 
achievements. In comparison, Germany clearly lags behind, only 
performing well with respect to two OECD indicators, namely by offering 
a national strategy for digital health and high levels of digital security (36).

4.1 Principal findings

Public awareness and understanding of emerging information 
technologies vary and their application often stays unnoticed (15, 18, 

37). Despite evidenced benefits for clinical care, a gap between the 
digital technologies´ potential and actual implementation persists 
(24). The dissemination of innovative technologies in healthcare 
necessitates an examination of how professional training can help to 
close this gap. A study conducted by the Commission for Digital 
Medicine of the German Society for Gynecology and Obstetrics 
underlines a significant incongruity between the perceived benefits of 
digital medicine and its practical application in gynecological care in 
Germany (14). Despite 78.4% of gynecologists recognizing the ability 
of digital medicine to reduce their increasing workload, only 13.5% 
acknowledge receiving institutional training. The research identifies 
critical obstacles to the adoption of digital medical technologies, 
primarily grounded in the scarcity of time and a deficiency in 
knowledge. This study illustrates that even a short training session of 
thirty minutes can significantly increase the intention-to-use less-
known technologies like blockchain, elevating its intended use to the 
same level as that of more familiar technologies such as 
artificial intelligence.

4.2 eHealth literacy of gyne-oncological 
health professionals

eHealth literacy refers to the capacity of individuals to use 
emerging information and communications technologies for the 
enhancement or facilitation of health and healthcare services (38). 
Previous research has established the eHEALS as a reliable and valid 

FIGURE 4

Change in intention-to-use before and after educational presentation.
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measure of eHealth literacy across different contexts (32). This study 
represents the first utilization of the German version of eHEALS 
(GR-eHEALS) to delineate the eHealth literacy of healthcare 
professionals in gynecological oncology, affirming the tool’s 
applicability in this context (31). Additionally, the positive correlation 
between eHealth literacy scores and the intended use of AI reinforces 
the tool’s validity in assessing competencies relevant to digital 
medicine. Our findings align with past research, which found a 
positive correlation of eHEALS with internet usage and reported 
computer knowledge (38, 39). The study confirms a sufficient degree 
of eHealth literacy among the investigated gyne-oncological care 
professionals (31, 32). This suggests that healthcare professionals in 
breast cancer care possess substantial digital skills to use emerging 
information technologies.

4.3 Differences in technology awareness

Despite demonstrating a satisfactory level of e Health literacy, 
adoption rates of emerging technologies often fall short of expectations 
(14, 24). In a survey conducted by the German Society of Gynecology 
and Obstetrics, gynecological professionals were asked about their 
actual use of DHA (Digitale Gesundheitsanwendung, DiGA) and a 
mere 10.2% of gynecologists had ever prescribed an app (14). Nearly 
half of the questioned professionals were not even aware that these 
applications were available for prescription, despite them being 
reimbursable in Germany since 2019.

This study suggests that the prescription rate of DHA among 
physicians has increased and provides further insights on less common 
emerging information technologies of AI and BC. As such their 
awareness in healthcare and breast cancer care fall behind the 
DHA. Despite the growing body of evidence underscoring their clinical 
applicability, lower levels of awareness among health professionals 
regarding their use in the management of breast cancer persist.

4.4 Differences in intention-to-use

These differences are not only observable in the context of 
technology awareness but are particularly pronounced in their 
delineated intended use for breast cancer care. AI is more widely 
recognized and has a higher intended use for breast cancer care in 
comparison to BC. Furthermore, the analysis reveals that younger 
individuals or those with higher levels of eHealth literacy show a 
greater inclination towards using AI – an observation that seems to 
be intuitively logic at first glance. Nevertheless, these observations are 
not consistently applicable to the less known technology of Blockchain. 
Professional education of 30 min did boost the intention-to-use both 
AI and BC, with the impact being particularly noteworthy and 
significant in the case of BC. As a result, after the educational 
presentation the intended adoption of BC equalizes with the level of 
intended adoption of AI in breast cancer care. The incorporation of 
AI in healthcare helps with diagnostic support, patient interaction and 
treatment customization. The effectiveness of diagnosis and treatment 
is usually the focus of scientific analysis. However, for a successful 
integration of the technology into clinical practice, psychological and 
social issues such as trust in AI, dependency risks and changes in the 
doctor-patient relationship must also be considered as suggested by 
Triberti et  al. (40). The research by Strika et  al. and Sebri et  al. 

highlights the importance of understanding the attitudes of healthcare 
professionals and patients towards AI, an aspect that is often 
overlooked in research (27, 29). They argue that future studies should 
examine the broader impact of AI on the social and organizational 
aspects of healthcare, not just its effectiveness in diagnosis 
and treatment.

4.5 Limitations and research perspective

The research utilized a single-center approach, limiting the wider 
applicability and relevance of its findings beyond the context of the 
German healthcare system and its peculiarities in regulatory and 
socioeconomic dimensions. Unlike Germany, which has established 
the DiGA process to manage the prerequisites for DHAs´ 
reimbursability, other European nations do not offer standardized 
frameworks. As such, the equivalent term of DiGA for a DHA in 
Germany, needs to be interpreted in a different light compared to 
other European partner countries.

In a national context, the study’s focus on a single region could 
be expanded to include multiple and diverse regions across Germany 
to enhance the national relevance of the findings. Nevertheless, this 
study, conducted during regional training on breast cancer care in 
Hesse, ensures a representative sample by interviewing a balanced mix 
of participants. The study’s demographic balance across gender and 
professional training, coupled with the high centralization of care and 
the socioeconomically balanced, predominantly rural area of 
Marburg-Biedenkopf county, mirrors German standards well enough 
to provide a solid foundation for this kind of health services research. 
Previous epidemiological studies of the care network have proven to 
capture German standards to a sufficient degree (8, 41).

Nevertheless, to improve the external validity and broader 
applicability of the results, future research should adopt a national 
multi-network and international approach for comparison. This would 
enable the study’s findings to be more transferable and applicable to 
various health systems and care settings. Furthermore, the present study 
explored the awareness and intention-to-use on conceptional 
applications of AI and BC, rather than a singular digital application or 
therapeutic intervention, i.e., an mHealth application. Future research 
on the adoption of digital health tools should incorporate a study design 
with follow-up survey to provide more insight into the long-term 
impact of the educational intervention on physicians and patients 
perceptions and understanding the factors that hinder or promote 
adherence to prevent discontinuation of their use.

5 Conclusion

The study emphasizes the role of professional education in 
bridging the gap between the evidenced clinical benefits and actual 
use of emerging health technologies in breast cancer care. It indicates 
that healthcare professionals in gynecological oncology are open to 
digital tools and show a sufficient degree of eHealth literacy. The 
adoption of emerging technologies nevertheless lags behind, often due 
to a lack of awareness, time and training. The study demonstrates that 
even brief educational interventions show the potential to increase the 
intention-to-use emerging, less-known technologies, suggesting that 
focused educational programs could significantly enhance the 
integration of emerging technologies into clinical practice.
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Introduction: Over the last decade there has been a transition from traditional

laparoscopy to robotic surgery for the treatment of endometrial cancer.

A number of gynecological oncology surgical fellowship programmes have

adopted robot-assisted laparoscopy, but the effect of training on complications

and survival has not been evaluated. Our aim was to assess the impact

of a proficiency-based progression training curriculum in robot-assisted

laparoscopy on peri-operative and survival outcomes for endometrial cancer.

Methods: This is an observational cohort study performed in a tertiary referral

and subspecialty training center. Women with primary endometrial cancer

treated with robot-assisted laparoscopic surgery between 2015 and 2022

were included. Surgery would normally include a hysterectomy and salpingo-

oophorectomy with some form of pelvic lymph node dissection (sentinel

lymph nodes or lymphadenectomy). Training was provided according to a

training curriculum which involves step-wise progression of the trainee based

on proficiency to perform a certain surgical technique. Training cases were

identified pre-operatively by consultant surgeons based on clinical factors.

Case complexity matched the experience of the trainee. Main outcome

measures were intra- and post-operative complications, blood transfusions,

readmissions < 30 days, return to theater rates and 5-year disease-free

and disease-specific survival for training versus non-training cases. Mann–

Witney U, Pearson’s chi-squared, multivariable regression, Kaplan-Meier and

Cox proportional hazard analyses were performed to assess the effect of

proficiency-based progression training on peri-operative and survival outcomes.

Results: Training cases had a lower BMI than non-training cases (30 versus

32 kg/m2, p = 0.013), but were comparable in age, performance status

and comorbidities. Training had no influence on intra- and post-operative

complications, blood transfusions, readmissions < 30 days, return to theater

rates and median 5-year disease-free and disease-specific survival. Operating

time was longer in training cases (161 versus 137 min, p = < 0.001). The range
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of estimated blood loss was smaller in training cases. Conversion rates, critical

care unit-admissions and lymphoedema rates were comparable.

Discussion: Proficiency-based progression training can be used safely to

teach robot-assisted laparoscopic surgery for women with endometrial cancer.

Prospective trails are needed to further investigate the influence of distinct parts

of robot-assisted laparoscopic surgery performed by a trainee on endometrial

cancer outcomes.

KEYWORDS

endometrial cancer, uterus cancer, robot-assisted laparoscopy, minimally-invasive
surgery, training, survival, complications

1 Introduction

The use of minimally-invasive surgery for endometrial cancer
has become widespread since the LACE and GOG LAP2 trials
established non-inferiority of laparoscopic versus laparotomic
surgery for disease-free and overall survival in endometrial cancer
(1–3). Robot-assisted laparoscopic (RAL) surgery was introduced
in gynecological surgery in 2005 (4) and provides more precision,
better views, reduced patient morbidity and improved surgeon
ergonomics compared to conventional laparoscopy enabling
the surgeon to perform more complex surgery (5–10). These
advantages are especially beneficial in obese patients undergoing
open or laparoscopic hysterectomy as they are more prone to
post-operative morbidity compared to non-obese patients (11–13).
Obesity is the main risk factor for endometrial cancer and since
its incidence is rising (14), the preferred approach in minimally-
invasive surgery has shifted from straight-stick to robotic (5, 15, 16).

An increasing number of gynecological oncology surgical
fellowship programs are embedding RAL surgery. The introduction
of a new surgical technique is accompanied with a learning
curve, which also has been assessed in conventional laparoscopic
and robotic surgery (17–20). This underpins the need for a
training curriculum.

Urologists were the first to develop a proficiency-based
progression (PBP) training curriculum for robotic surgery (21). The
Society of European Robotic Gynecological Surgery and British and
Irish Association of Robotic Gynecological Surgeons followed by
providing training a curriculum for robot-assisted gynecological
surgery (22, 23). Previous studies have evaluated the effect of a
single-surgeon learning curve on peri-operative outcomes (11, 13,
14). However, the general effect of PBP training on peri-operative
and survival outcomes in endometrial cancer patients undergoing
RAL surgery has not been evaluated.

The Royal Marsden Hospital is a tertiary cancer center in the
United Kingdom treating high-risk endometrial cancer patients. It
was the first center in the United Kingdom to adopt RAL surgery
for gynecological cancer in 2007 and have used PBP training
in RAL surgery for trainees subspecialising in gynecological
oncology since 2015.

The objective of this study was to assess the impact of PBP
training on peri-operative and survival outcomes in endometrial
cancer patients undergoing RAL surgery.

2 Materials and methods

This project received institutional review board approval from
the Royal Marsden Committee on Clinical Research on 17-11-2022.
Project number SE1234.

2.1 Design

An observational cohort study was performed between 2015
and 2022. All patients intended to undergo RAL surgery
for endometrial cancer as part of routine care at the Royal
Marsden Hospital were included. This included a small group
of patients who were operated in any other hospital of the
Southwest Thames Gynecological Cancer Centre our surgical
team operated in due to capacity constraints. The Southwest
Thames Gynecological Cancer Centre is a consortium of
hospitals that closely work together and share facilities. It
includes the Royal Marsden Hospital, St George’s Hospital,
The London Clinic, Lister Hospital and the Princess Grace
Hospital. All surgeries were performed by three robot-trained
gynecological oncology surgeons on three generations of Da Vinci
robots (S, Si, Xi).

The inclusion criteria consisted of women diagnosed with
primary endometrial cancer and the intention of undergoing RAL
hysterectomy, bilateral salpingo-oophorectomy and/or any lymph
node dissection. All subtypes of endometrial cancer were included.
Patients with any additional cancer, e.g., simultaneous ovarian,
sigmoid or other type of cancer, were excluded from analysis.
Patients who underwent RAL hysterectomy, bilateral salpingo-
oophorectomy and/or any lymph node dissection for a non-
endometrial type of cancer, e.g., cervical cancer, were excluded.
Also, conforming to European Society of Gynecological Oncology
(ESGO) guidelines (24) patients with advanced disease where
cytoreduction was considered infeasible as judged by a multi-
disciplinary team were excluded.

2.2 Data collection

Data was collected prospectively by two surgeons (TI and
MN) from 2015 to 2022 and was stored in an encrypted and
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secure database. Missing data was completed retrospectively by
independent researcher (AS) in 2022 using information on the
hospital’s electronic patient record.

2.3 Identification of training cases

Trainees subspecialising in gynecological oncology were
consultant surgeons subspecialising in gynecological oncologic
surgery or gynecological registrars following the training program
at the end of general gynecology training. Trainees followed
a PBP training curriculum during 1–2 years provided by The
Society of European Robotic Gynecological Surgery and British
and Irish Association of Robotic Gynecological Surgeons (22, 23).
Recommendations for this training curriculum were formulated by
experienced gynecological robotic surgeons who performed The
Delphi process (25, 26).

In PBP training, trainees follow a structured and standardized
training with pre-set learning goals. Modules of training lead from
e-learning, to virtual training, to model training, to procedural
training. All clinical procedures are performed under the guidance
of expert tutors and trainees can only progress to the next step of
training if they are proficient in the previous steps as judged by
supervising consultant surgeons in concordance with the SERGS
training curriculum (22). Trainees start procedural training with
vault suturing and end with performing a hysterectomy and lymph
node dissection independently.

A case was marked as a “training case” if the trainee performed
a part of the surgery on the console. A case was not marked
as a “training case” if the trainee only performed first or second
assistant tasks like robot docking, skin suturing or bringing
in the uterus manipulator. PBP training cases were identified
pre-operatively by consultant surgeons based on clinical factors,
such as BMI and comorbidities. Patients with a BMI > 50 or
many comorbidities were not selected as training cases. Training
case complexity was subjectively matched by the supervising
surgeon to the trainee’s proficiency and progression through
the training program in concordance with the SERGS training
curriculum (22).

All operations were performed at the Southwest Thames
Gynecological Cancer Centre under direct supervision of
one of two consultant surgeons. Consultant surgeons had
extensive experience in robotic surgery (over 300 robotic cases
performed per surgeon) and were trained by Lapco to provide
training in minimally invasive surgery in a similar and certified
manner (27).

2.4 Outcomes

Primary outcomes included intra- and post-operative
complications before and after 30 days, blood transfusions,
readmissions < 30 days, return to theater, and 5-year
disease-free and disease-specific survival. Intra-operative
complications were defined as any type of surgical complication
occurring during the operation. Post-operative complications
within 30 days were graded according to the Clavien-Dindo
classification (28).

Secondary outcomes included estimated blood loss, operating
duration, rate of conversions, critical care unit (CCU)-admissions,
length of stay (LOS) longer than one day and lymphoedema.
A conversion was defined as the need to convert to laparotomy
after docking of the robot due to an intra-operative complication
or impossibility to complete robotically.

Prognostic risk groups according to ESGO/The European
Society for Radiotherapy and Oncology (ESTRO)/The European
Society of Pathology (ESP) were assessed (“ESGO risk groups” in
short) (24). These recently developed guidelines for risk group
determination incorporate clinicopathologic and molecular
parameters and effectively predict survival in endometrial
cancer (29).

2.5 Statistical analysis

Analyses were performed with the Statistical Package for the
Social Sciences (SPSS) 28.01.1. Missing data analysis revealed
missing data > 5% for American Society of Anesthesiologists
physical (ASA) status classification and World Health Organization
(WHO) performance status. Imputation of missing data was done
in SPSS using the median of nearby points for the variables ASA
status classification and WHO performance status (30).

Mann–Witney U testing was used to assess differences in
median values. Pearson’s chi-squared testing was performed to
assess the correlation between categorical dependent variables
and the independent variable (training case yes/no). Multivariable
logistic regression analysis was performed to assess the correlation
between continuous clinical variables and the independent variable.
Multivariable logistic regression analysis was performed to assess
the correlation between training and peri-operative outcomes.
Cox-regression analysis was performed for 5-year disease-free and
disease-specific survival.

The effect of PBP training on post-operative and survival
outcomes are expressed as odds and hazard ratios. Effect sizes were
corrected for age, stage (< 2/≥ 2) and grade (low/high) analysis
because these variables render clinical relevance for disease-free
and disease-specific survival.

Statistical tests were two-sided with significance set at p < 0.05,
with confidence intervals (CI) at the 95% level. Post-hoc testing
according to Bonferroni was performed if Pearson’s chi-squared
testing rendered group differences (31). Bonferroni-corrected
p-values are marked with an “∗”.

3 Results

3.1 Patient characteristics

In total 594 endometrial cancer cases were analyzed: 294
(49.4%) training cases and 300 (50.6%) non-training cases.
Thirteen cases (1.9%) were excluded due to non-endometrial
primary histology or any additional cancer. Eighteen gynecological
oncology trainees were trained in a PBP manner with a
mean number of 16 cases performed per trainee (range: 4–
58).
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TABLE 1 Patient characteristics.

Training
case

(n = 294)

Non-
training

case
(n = 300)

p-
value

Age (years), median
(range)

66 (31–91) 67 (34–93) 0.980

BMI (kg/m2),
median (range)

30 (16–57) 32 (17–69) 0.013

ASA score, median
(range)

2 (0–3) 2 (1–3) 0.655

ASA score, n (%)

0 1 (0.4) 0

1 29 (10.5) 28 (9.8)

2 152 (54.9) 156 (54.5)

3 95 (34.3) 102 (35.7)

WHO performance
status, median
(range)

1 (0–3) 1 (0–3) 0.589

WHO performance status, n (%)

0 77 (28.4) 100 (35.2)

1 154 (56.8) 128 (45.4)

2 30 (11.1) 32 (11.3)

3 10 (3.7) 22 (7.7)

Charlson
Comorbidity Index
10-year survival
estimate, median
(range)

21.4% (0–90.1%) 21.4% (0–98.3%) 0.259

FIGO stage, median
(range)

1 (1–4) 1 (1–4) 0.224

FIGO stage, n (%)

1 190 (64.6) 219 (73.0)

2 25 (8.5) 20 (6.7)

3 68 (23.1) 52 (17.3)

4 11 (3.7) 9 (3.0)

Histology, n (%)

Endometrioid 167 (56.8) 208 (69.3) 0.002*

Serous 69 (23.5) 54 (18.0) 0.101*

Clear cell carcinoma 14 (4.8) 9 (3.0) 0.267*

Carcinosarcoma 26 (8.8) 19 (6.3) 0.246*

Other 18 (6.1) 10 (3.3) 0.110*

Grade, median
(range)

3 (1–3) 2 (1–3) 0.004

Grade, n (%)

1 100 (34.0) 136 (45.3) 0.004*

2 46 (15.6) 45 (15.0) 0.826*

3 148 (50.3) 119 (39.7) 0.009*

ESGO Risk, n (%) 0.069

Low 70 (24.3) 95 (31.9)

(Continued)

TABLE 1 (Continued)

Training
case

(n = 294)

Non-
training

case
(n = 300)

p-
value

Intermediate 51 (17.7) 60 (20.1)

High-Intermediate 29 (10.1) 34 (11.4)

High 131 (45.5) 101 (33.9)

Advanced 7 (2.4) 8 (2.7)

Type of LN dissection, n (%)

Sentinel LN
dissection

227 (77.2) 203 (67.7) 0.009

Pelvic
lymphadenectomy

74 (25.2) 88 (29.3) 0.255

Para-aortic
lymphadenectomy

1 (0.3) 4 (1.3) 0.185

LN harvested,
median (range)

3 (0–37) 3 (0–39) 0.337

(Neo-)adjuvant treatment, n (%)

Neo-adjuvant
treatment

15 (5.1) 11 (3.7) 0.253

Adjuvant treatment 197 (69.9) 170 (59.4) 0.031

Follow-up duration
(months), median
(range)

25 (0–60) 28 (0–60) 0.148

ASA, American Society of Anesthesiologists; BMI, body mass index; ESGO, the European
Society of Gynecological Oncology; FIGO, International Federation of Gynecology and
Obstetrics; LN, lymph node; WHO, World Health Organization. *Post-hoc analyses were
performed for WHO performance status, histology and grade and p-values were adjusted
following the Bonferroni method (25).

Table 1 shows the baseline characteristics for training and non-
training cases. Groups were similar in age (66 versus 67 years,
p = 0.095), median ASA physical status score (2 versus 2, p = 0.655),
median WHO performance status (1 versus 1, p = 0.589) and
Carlson Comorbidity Index 10-year median survival estimates
(21.4 versus 21.4%, p = 0.259). Training cases had a lower BMI than
non-training cases (30 versus 32 kg/m2, p = 0.013).

No differences were found in median Fédération Internationale
de Gynécologie et d’Obstétrique (FIGO) stage between groups
(1 versus 1, p = 0.224), but training cases had patients with a
higher median histopathological grade (3 versus 2, p = 0.004). Post-
hoc testing showed a lower rate of grade 1 (34.0 versus 45.3%,
p = 0.004∗) and a higher rate of grade 3 tumors (50.3 versus
39.7%, p = 0.009∗) in training cases. Training cases had a lower
rate of endometrioid tumors (56.8 versus 69.3%, p = 0.002∗) and
a higher percentage of adjuvant treatment in training cases (69.9
versus 59.4%, p = 0.031). The distribution of European Society
of Gynecological Oncology (ESGO) risk scores (29) did not differ
between groups (p = 0.069). More sentinel lymph node dissections
(77.2 versus 67.7%, p = 0.009) were performed in training cases. The
median number of harvested lymph nodes (3 versus 3, p = 0.337),
rates of pelvic (25.2 versus 29.3%, p = 0.255) and para-aortic
lymphadenectomies (0.3 versus 1.3%, p = 0.185) were comparable.
Median follow-up was comparable between groups (25 versus
28 months, p = 0.148).
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TABLE 2 Peri-operative and survival outcomes in training and
non-training cases.

Training
case

(n = 294)

Non-
training

case
(n = 300)

p-
value

EBL (ml), median
(range)

100 (0–1,200) 100 (0–2,700) 0.005

Conversion, n (%) 7 (2.4) 6 (2.0) 0.749

Blood transfusion, n
(%)

6 (2.0) 14 (4.7) 0.076

Operating time
(min), mean (range)

160 (25–308) 137 (20–385) < 0.001

CCU-admission, n
(%)

7 (2.5) 10 (3.6) 0.991

Length of stay
(days), median
(range)

1 (0–77) 2 (1–30) 0.007

Intra-operative
complication, n (%)

14 (4.8) 23 (7.7) 0.143

Post-operative
complication, n (%)

84 (30.4) 86 (30.4) 0.991

Clavien-Dindo
grade, n (%)

0.665

1 30 (10.9) 21 (7.4)

2 48 (17.4) 59 (20.8)

3a 2 (0.7) 1 (0.4)

3b 2 (0.7) 3 (1.1)

4a 2 (0.7) 2 (0.7)

Readmission < 30 days,
n (%)

11 (3.8) 18 (6.0) 0.205

Return to theater, n
(%)

3 (1.0) 5 (1.7) 0.492

Lymphoedema, n
(%)

25 (8.4) 43 (11.3) 0.192

Disease-specific
survival (months),
median (range)

21 (0–60) 26 (0–60) 0.004

Disease-free survival
(months), median
(range)

25 (0–60) 28 (0–60) 0.182

Disease-specific
death, n (%)

38 (12.8) 36 (9.1) 0.178

Recurrence, n (%) 66 (24.2) 62 (25.1) 0.825

CCU, critical care unit; EBL, estimated blood loss. Data are presented as n (% of training
cases/non-training cases, rounded to one decimal).

3.2 Primary outcomes

Primary outcomes are displayed in Tables 2, 3 and Figures 1, 2.

3.2.1 Peri-operative outcomes
Intra- and post-operative complications were comparable

across groups (4.8 versus 7.7%, p = 0.146; 30.4 versus 30.4%,
p = 0.991, respectively). There was no difference in the distribution
of Clavien-Dindo complication grades between groups (p = 0.665).

TABLE 3 Multivariable logistic regression on the effect of training on
post-operative outcomes and cox proportional hazard ratios for
disease-free and disease-specific survival.

Odds ratio
(95%-CI)

p-value

Intra-operative complication 0.7 (0.4–1.4) 0.364

Clavien-Dindo complication 0.9 (0.6–1.2) 0.436

Any post-operative
complication

0.9 (0.6–1.2) 0.385

Readmission < 30 days 0.7 (0.3–1.5) 0.332

Return to theater 0.7 (0.2–2.8) 0.579

LOS > 1 day 0.6 (0.5–0.9) 0.003

Lymphoedema 0.6 (0.4–1.1) 0.101

Hazard ratio
(95%-CI)

p-value

Disease-free survival 0.9 (0.6–1.4) 0.892

Disease-specific survival 1.5 (0.8–2.6) 0.172

CI, confidence interval; LOS, length of stay. Odds and hazard ratios are corrected for stage,
grade and age. Stage was divided in stage 1 or ≥ 2. Grade was divided in low (grade 1 and
2) and high grade (grade 3). Age was categorized per five years.

Readmissions < 30 days (3.8 versus 6.0%, p = 0.205), return to
theater (1.0 versus 1.7%, p = 0.492) and blood transfusions (2.0
versus 4.7%, p = 0.076) did not differ (see Table 2).

The effect of PBP training on intra- and post-operative
outcomes are expressed as odds and hazard ratios and shown in
Table 3. Training did not increase odds ratios for intra-operative
complications (0.6, p = 0.154), post-operative complications
(1, p = 0.994), Clavien-Dindo complications, (0.9, p = 0.583),
readmissions < 30 days (0.6, p = 0.202) and return to theater (0.6,
p = 0.553).

3.2.2 Survival outcomes
Table 2 displays the rates of recurrences (24.2 versus 25.1%,

p = 0.825) and deaths of disease (12.8 versus 9.1%, p = 0.178),
which did not differ between groups. Median disease-free survival
differed significantly between training and non-training cases (21
versus 26 months, p = 0.004). Median disease-specific survival (25
versus 28 months, p = 0.182) was comparable between groups.
After correction for the confounders age, stage and grade (see
methods) the hazard ratio for disease-free survival for training cases
compared to non-training cases is 0.9 (95%-CI: 0.6–1.4, p = 0.892).
For disease-specific survival the hazard ratio is 1.5 (95%-CI: 0.8–
2.6, p = 0.172) after correction (see Table 3).

Figures 1, 2 show the Kaplan-Meier curves for 5-year disease-
free and disease-specific survival. The estimated 5-year disease-free
survival is 66.6% (95%-CI: 59.1–73.0%) for non-training cases and
68.5% (95%-CI: 61.3–74.5%) for training cases. The estimated 5-
year disease-specific survival is 86.1% (95%-CI: 80.0–90.6%) for
non-training and 79.1% (95%-CI: 72.6–84.2%) for training cases.

3.3 Secondary outcomes

Secondary outcomes are displayed in Tables 2, 3. A difference
was found in the range of estimated blood loss (0–2,700 ml versus
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FIGURE 1

5-year disease-free survival for training and non-training cases. Kaplan–Meier curves for 60 months of follow-up are presented. Training cases are
depicted in green and non-training cases are depicted in blue. The estimated 5-year disease-free survival is 66.6% (95%-CI: 59.1–73.0%) for
non-training cases and 68.5% (95%-CI: 61.3–74.5%) for training cases.

FIGURE 2

5-year disease-specific survival for training and non-training cases. Kaplan–Meier curves for 60 months of follow-up are presented. Training cases
are depicted in green and non-training cases are depicted in blue. The estimated 5-year disease-specific survival is 86.1% (95%-CI: 80.0–90.6%) for
non-training and 79.1% (95%-CI: 72.6–84.2%) for training cases.

0–1,200 ml, p = 0.005) favoring training cases. This did not result
in a difference in blood transfusions (as stated above). The rates
of conversions (2.4 versus 2.0%, p = 0.749) and CCU-admissions

(2.5 versus 3.9%, p = 0.991) were comparable. Mean operating time
was found to be longer in training cases (160 min versus 137 min,
p ≤ 0.001). Lymphoedema rates did not differ between groups (8.4
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versus 11.3%, p = 0.192). LOS was shorter in training cases (1 day
versus 2 days, p = 0.007).

Odds and hazard ratios for secondary outcomes are shown in
Table 3. Training did not increase the odds ratio for lymphoedema
(0.6, p = 0.110). Training cases had a lower odds for LOS > 1 day
(0.6, p = 0.004).

4 Discussion

4.1 Summary of main findings

PBP training had no impact on intra- and post-operative
complications, blood transfusions, readmissions < 30 days, return
to theater rates and 5-year disease-free and disease-specific survival
in RAL surgery for endometrial cancer. Therefore, it can be
safely used as a training method for robotic surgery. As expected,
operating time was longer in training cases but this did not have a
detrimental effect on patient outcome.

4.2 Interpretation of results

We found a significantly shorter median LOS and a lower odds
for LOS > 1 day in training cases compared to non-training cases.
This might be associated with a gradual increase in the amount of
training cases over time (37.2% in 2015 versus 55.3% in 2022) and
a simultaneous slight decrease in LOS over time (2 days in 2015
versus 1 day in 2022) due to changed surgical protocols. We found
a similar trend in sentinel lymph node procedures. More sentinel
lymph node dissections were performed in training cases, which is
possibly associated with the gradual increase in training cases over
time (37.2% in 2015 versus 55.3% in 2022) accompanied with the
simultaneous increase in sentinel lymph node procedures (39.5%
in 2015 versus 72.4% in 2022).

In our data median disease-free survival differed between
training and non-training cases. However, we also found a
difference in tumor grades between training and non-training
cases with a lower rate of grade 1 and higher rate of grade 3
tumors in training cases. Grade, stage and age are known predictors
for endometrial cancer survival (14). Hence, we corrected for
these confounders using multivariate regression analysis. After
correction no influence of PBP training on disease-free and disease-
specific survival was found.

4.3 Results in the context of published
literature

To date no other studies have evaluated the general effect
of PBP training in RAL surgery for endometrial cancer on peri-
operative and survival outcomes. However, the effect of a learning
curve for RAL surgery in endometrial cancer on peri-operative
outcomes has been identified by two single-surgeon studies (32, 33).
By comparing peri-operative outcomes between cases performed
in the early stages of the learning curve and cases performed in
later stages of the learning curve, we can roughly compare these

results with our training and non-training cases. However, it must
be noted that these studies were performed by single surgeons and
only assessed a limited number of peri-operative outcomes.

One study (32) observed less estimated blood loss in cases
performed early in the learning curve compared to later cases,
which was also observed in our cohort. BMI is a possible
confounder of EBL, with more blood loss and more blood
transfusions in higher BMI groups (34). Since BMI was significantly
higher in non-training cases, this is another possible explanation
for the significant difference in EBL although no difference in
blood transfusion rates was found. Our results on operating time
are in line with two other studies (32, 33), that found significant
improvements in operating time between cases performed in early
stages of the learning curve and later cases.

Obese patients undergoing laparoscopic surgery are more
prone to surgical and post-operative complications compared to
non-obese patients (11–13, 35). Therefore, previous studies on
surgical outcomes in endometrial cancer have performed case-
matching based on BMI (36). On the other hand, a recent study
by Uwins et al. (34) on surgical outcomes of robotic surgery for
endometrial cancer did not perform matching on BMI and found
no negative influence of BMI on hospital stay and conversion rate.
In our study BMI differed significantly between training and non-
training cases and this might have been a confounding factor for
intra- and post-operative outcomes. However, additional univariate
analysis showed no influence of BMI on intra- and post-operative
outcomes (data not shown).

No studies assessing the learning curve of robot-assisted
laparoscopic surgery for endometrial cancer evaluated survival
outcomes. However, Baeten et al. (17) assessed 5-year disease-
free and disease-specific survival for cervical cancer patients
undergoing RAL surgery and found worse outcomes for cases in
early stages of the learning curve compared to cases in later stages.
Comparable results were found by two more studies (19, 20). We
did not find such a trend in our cohort, which might be due to
several differences with our study. First, whereas the previously
mentioned studies (17, 19, 20) analyzed cases between 2007 and
2018 when there was no set training curriculum, we analyzed cases
between 2015 and 2022 in which timeframe PBP training was
implemented. Secondly, we did not look into individual learning
curves as Baeten et al. (17) did but investigated the overall effect of
PBP training on survival outcomes, which renders the possibility of
underestimation of our survival outcomes (see limitations). Lastly,
the effects of training in RAL surgery might differ between cervical
and endometrial cancer.

In 2020 a new guideline for the definition of prognostic
risk groups in endometrial cancer was formulated by
ESGO/ESTRO/ESP (24). These guidelines incorporate
clinicopathological with molecular variables, e.g., p53 and POLE
mutation status, and effectively predict survival in endometrial
cancer patients (29). Since then local protocols have been updated,
but regional disparities in adherence to the guidelines still exist.
This needs to be overcome to decrease the use of adjuvant therapies
to spare morbidity (37, 38). Radiomics, the field in which a large
number of quantitative features from radiological images are
analyzed using data-characterization algorithms, is another field
that potentially has an added value for the prediction of prognosis
for endometrial cancer patients (39).
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During our study the ESGO/ESTRO/ESP guidelines were
published and our protocols were updated and implemented.
However, as this implementation took its time we did not perform
molecular analysis for all cases and treatment protocols were being
adjusted during our study. Therefore, we chose to assess the risk
groups according to the new guidelines to increase comparability
with similar cohorts, but not correct for them in our main analysis.
Additional analysis showed no impact of training on disease-free
and disease-specific survival after correction for ESGO risk groups
(data not shown).

Due to a limited number of studies in RAL surgery in
gynecological oncology, we looked at other fields of robotic
surgery to compare our results. A PBP training curriculum for
robotic-assisted radical cystectomy by the European Association of
Urologists Robotic Urology Section was recently evaluated (40). As
in our cohort, operating time was significantly longer in training
cases, but otherwise the trainee showed non-inferiority compared
to the experienced surgeon in terms of estimated blood loss,
positive soft tissue margins, number of resected lymph nodes,
overall and high-grade complications, and 90-day readmissions.

Lastly, our results are in line with a meta-analysis including
19 randomized controlled trials comparing peri-operative and
survival outcomes between trainees and experts in laparotomic and
laparoscopic colorectal surgery. They observed a longer operating
time in training cases and found no difference in survival outcomes
for oncological surgery between trainees and experts (41).

So, considering all literature described above the results of our
study are within expectations.

4.4 Strengths and weaknesses

Our study has several strengths. First, all procedures were
performed by one surgical team in a high-volume tertiary cancer
center service resulting in a large cohort with highly comparable
surgical circumstances. Moreover, all consultant surgeons had
extensive experience in robotic surgery (over 5 years) before
subspecialty training was provided and consultant surgeons were
trained to provide training in a certified manner (27). Secondly,
whereas previous studies have evaluated the performance of only
one or two trainees, our study includes a cohort of 18 trainees
(32, 33, 40). This makes our results robust and generalizable.
Moreover, our results reflect a real-world training setting in an
experienced training center. This makes our results likely to be
applicable to other training centers. Thirdly, our data was collected
prospectively which reduces the chance of information bias and
results in a limited amount of missing data. One independent
researcher completed the database retrospectively thereby further
reducing the likelihood of information bias.

The main limitation of our study is that we did not record
which part of the surgery was performed by the trainee. Thereby
we were unable to define the effect of performance of specific parts
of the surgery by a trainee on peri-operative and survival outcomes
possibly underestimating the effect of training in individual steps
of RAL surgery on our outcomes. On the other hand, our
results highlight a real-world training environment and show
some expected differences between training and non-training
cases (lower BMI and longer operating time) suggesting that our

study has the distinguishing capacities needed to pick up major
differences between training and non-training cases.

Compared to other robotic cohorts (34, 36, 42) we have a high
grade/high stage cohort which is related to the tertiary referral
status of our department. This might limit the generalizability
of our results. Direct comparison with other robotic cohorts is
needed to further evaluate the effect of PBP training on peri-
operative and survival outcomes for RAL surgery in all stages of
endometrial cancer.

4.5 Implications for practice and future
research

Our results show that PBP training can be used safely to
teach RAL surgery for endometrial cancer in a high-volume
tertiary cancer service with no difference in peri-operative and
survival outcomes. We suggest that a PBP training curriculum for
RAL surgery should be implemented in gynecological oncology
fellowships. We aim to design prospective trials to further
investigate the influence of distinct parts of RAL surgery performed
by a trainee on peri-operative and survival outcomes.
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Introduction: Over the past decade, digital education has seen widespread 
adoption, particularly accentuated during the COVID-19 pandemic. The post-
COVID era has further emphasized the advantages of digital education in terms 
of cost, availability, and sustainability. However, concerns regarding the efficacy 
of digital education, particularly in skills-based learning and the absence of 
social interaction, have been raised. This paper will look at the added value of 
international, face-to-face, skills-based courses.

Method: This study evaluates the potential added value of face-to-face 
international skills courses using the European “Gynecology Experts Training 
for Upcoming Professionals” (GET-UP) course. Focus group discussions were 
conducted with participants and faculty members to explore beliefs, attitudes, 
and perceptions regarding face-to-face learning. Qualitative analysis was 
performed using thematic analysis to identify domains of added value.

Results: The GET-UP course, conducted over 4  days with a diverse European 
faculty and participants, highlighted several added-value domains. Themes 
including diversity, role models, preparation, live interaction, and community 
emerged from the analysis, emphasizing the significance of face-to-face 
interaction in enriching the learning experience beyond attaining learning goals.

Discussion: The study underscores the importance of face-to-face interaction 
in educational settings, offering insights into diverse teaching methods, role 
modeling opportunities, enhanced preparation, live interactions, and fostering a 
sense of community. While digital education continues to evolve with interactive 
features, this study suggests that the inherent pressure and dynamics of face-
to-face learning provide unique benefits that may not be  easily replicated in 
digital environments. Future research should investigate and validate these 
findings further to inform educational practices effectively.
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1 Introduction

Over the past decade, the education landscape has undergone a 
profound transformation with the increasing integration of digital 
technologies (1). This shift has been driven by technological 
advancements and the need for flexible and accessible learning 
solutions. Particularly noteworthy is the acceleration of digital 
education adoption during the COVID-19 pandemic, where 
widespread school closures necessitated a swift transition to remote 
learning modalities to ensure the continuity of education (2).

In the wake of the pandemic, we find ourselves in a post-COVID 
era where digital education has gained further traction, supported by 
its cost-effectiveness, widespread availability, and environmental 
sustainability (3). The conveniences afforded by digital platforms, such 
as anytime, anywhere access to educational resources, have positioned 
them as indispensable tools in modern medical education. However, 
amidst the recognition of the benefits of digital education, concerns 
have been raised regarding its efficacy, particularly in skills-based 
learning (4).

One of the primary advantages of traditional face-to-face 
education is the personalized guidance and interaction provided by 
tutors or instructors, which has been perceived as indispensable, 
especially in skill acquisition (4). The nuanced feedback, hands-on 
demonstrations, and individualized support offered in face-to-face 
settings contribute significantly to the learning experience, fostering 
deeper understanding and skill mastery. Moreover, the absence of 
social interaction in most forms of digital education has been 
identified as a notable drawback, with concerns regarding its impact 
on student engagement, motivation, and interpersonal skills 
development (5).

Despite the emphasis on achieving learning goals in educational 
studies, there has been a noticeable oversight in evaluating the 
potential additional benefits of educational programs, particularly in 
fostering social interaction and intercultural competence (6). While 
learning outcomes remain paramount, the value derived from social 
interaction, sense of belonging, and cultural exchange in face-to-face 
settings is increasingly recognized as integral to holistic learning 
experiences (7).

A potential pitfall of current educational literature is that we forget 
to evaluate this additional profit, focus on learning goals only, and 
start providing very effective digital education without realizing what 
we are missing out on. It is suggested that the added value of face-to-
face courses lies in broader goal orientation, sense of belonging, social 
interaction, and intercultural competence (7). However, despite the 
recognized benefits of face-to-face education, there remains a gap in 
understanding its comparative advantages over digitally mediated or 
locally organized courses.

Understanding the added value of face-to-face education is crucial 
for several reasons. Firstly, it allows educators and policymakers to 
make informed decisions about the design and implementation of 
educational programs, ensuring that they effectively meet learners’ 
diverse needs and preferences (8). Additionally, gaining insights into 
face-to-face interaction’s unique benefits enables optimal educational 
resources and instructional strategies to maximize learning outcomes. 
Ultimately, by comprehensively evaluating the added value of face-to-
face education, we can enhance the quality and efficacy of educational 
experiences, fostering holistic development and lifelong learning 
opportunities for learners.

Therefore, we aim to evaluate the potential added value of a 
face-to-face international skills course. Once a year, a European 
course for minimally invasive gynecological surgery (the 
Gynecology Experts Training for Upcoming Professionals or the 
GET-UP course) is organized. This course is aimed at novice, 
experienced minimal invasive gynecological surgeons and/or 
residents. The GET-UP course is a 4-day course characterized by a 
productive mix of lectures, short interactive sessions (SIC) and 
hands-on training (HOT). Each morning starts with a plenary 
session of 30 min, followed by a HOT or SIC session. The afternoon 
starts again with a plenary session, followed by a HOT session for 
those who had a SIC session in the morning and the other way 
around. The course offers a diverse European faculty, the opportunity 
to network with peers and upcoming professionals, and cooperation 
between 25 European medical centers. Participants are invited to 
participate by local representatives of the GETUP course, local 
advertisement, or the faculty. The GET-UP board considers 
geographical spread, and each faculty member can subjoin a 
maximum of two participants. Finally, 100 participants are invited 
to participate. The faculty consists of European endoscopic experts 
with a wide variety of experience, fields of expertise and know-how. 
The course aims to improve the learner’s knowledge, skills, and 
attitude and enforce collaboration, sharing and endorsing a 
European community of minimally invasive gynecological surgeons. 
This study will use the GET-UP course as an example of a face-to-
face international skills course to evaluate the potential added value. 
By examining the nuanced experiences and perceptions of 
participants and faculty members through qualitative analysis, this 
study aims to shed light on the multifaceted benefits of face-to-face 
education and inform educational practices in the evolving digital 
learning landscape.

2 Methodology

A focus group discussion using thematic analysis is well-suited for 
exploring the added value of face-to-face education (9). It allows for 
an in-depth exploration of participants’ and faculty members’ beliefs, 
attitudes, and perceptions, capturing diverse perspectives and 
experiences (10). Thematic analysis is a well-described and accepted 
way to facilitate the identification of recurring themes and patterns 
within the qualitative data, providing rich insights into the 
multifaceted benefits of face-to-face interaction (11). This approach 
enables researchers to uncover nuanced understandings of the 
educational process, including the significance of social interaction, 
role modeling, and community building, thereby comprehensively 
addressing the research question’s complexity (12).

2.1 Study participants

We invited both participants and faculty members to a focus 
group discussion after the course. Before the course started, all 
participants and faculty were invited to participate in an evaluation. 
Only participants who attended the whole course and faculty members 
who were present during all aspects were included to participate. After 
the course ended, volunteers approached the author RAL for the focus 
group (Figure 1).
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2.2 Data collection and analysis

Before the start of the interview, we also provided the participants 
with a questionnaire containing general demographics and base 
knowledge. To collect the data, we  recorded the focus-group 
discussions after informed consent from the discussion members. The 
sessions were facilitated by RAL and lasted between 30 and 45 min. 
The recordings were anonymously transcribed at verbatim. After 
transcribing, the interview will be analyzed using Max-QD software, 
and thematic analysis was used to determine the domains of 
added value.

To perform the data analysis in a structured method, we used the 
six steps proposed by Braun et al., containing:

	 1	 Familiarizing oneself with the data,
	 2	 Generating initial codes,
	 3	 Searching for themes,
	 4	 Reviewing themes,
	 5	 Defining and naming themes, and
	 6	 Producing the report (13).

2.3 Ethical aspects

All participants were asked to participate before the start of the 
course and signed an informed consent form. The faculty does not 
know who refused; therefore, we do not expect a different attitude in 
the interaction. The Dutch Society for Medical Education gave ethical 
approval under file number 00833.

3 Results

The GET-UP course took place over 4 days in April 2018. There 
were 89 participants and 47 faculty members. Of the 59 participants 
that were included, 83% were in the last year of their residency or just 

finished, 75% were female, 90% never or rarely had professional 
contact with a peer from another European country, and 73% never 
attended another laparoscopy course in their residency (see Figure 2). 
A total of two interviews were conducted, involving 8 faculty members 
and 9 participants. Both groups contained participants from Italy, the 
Netherlands, Great Britain, Denmark, Spain, and Germany and 1 
participant came from Romania. 88% of the participants and 25% of 
the faculty were female.

3.1 Reviewing and defining themes

According to the steps of the thematic analysis, all texts were 
transcribed by RAL to familiarize oneself with the data. In the second 
step, the transcription was coded into 62 initial codes. Searching 
within those codes, five themes emerged; diversity, role models, 
preparation, live interaction, and community (see Figure 3). Reviewing 
the codes (step 4) did not reveal any other themes. The next step is 
defining the themes, which will be explained in more detail.

3.1.1 Theme one: Diversity
The first theme that emerged is “Diversity,” which is defined as 

“a variation in cultural backgrounds, teaching methods, 
communication skills, and problem-solving methods.” Both faculty 
and participants highlighted the importance of diversity and the 
specific added value of this domain to digital education. Several 
aspects were specifically named as beneficial. The course was 
international in nature, and participants and faculty from different 
regional and cultural backgrounds were gathered. This showed the 
participants the different cultural interpretations of health care and 
problem-solving.

“It’s so important to experience different ways of approaching the 
same problem” (participant 3).

“The benefit of mixing with other countries and finding out what’s 
going on outside of your own country is very valuable” 
(participant 5).

The faculty also experienced different aspects of diversity as added 
value. One important example was diversity in teaching methods, 
which was discussed by both participants and faculty members. In 
medicine, teaching is done by each level of experience. Therefore, 
participants usually also teach back at their clinic, and the participants 
enjoyed learning about diversity in teaching methods.

“apart from learning the content of the course, I love to see others 
teach, so I can adapt my method of teaching” (participant 2).

3.1.2 Theme two: Role models
The second theme is “Role models,” defined as: “a person 

showing excellence in craft, teaching abilities and personal 
qualities.” The participants described the added value of role models 
during the course. They got inspiration from a person’s excellence 
in laparoscopic surgery, demonstrated in skills education, videos 
and presentations. Another aspect was the faculty’s teaching skills, 

FIGURE 1

Flowchart of methodology.
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creating inspiration to achieve that level. An important value was 
learning how to teach. Faculty learned from each other and inspired 
each other to improve their teaching. Finally, the personal qualities 
demonstrated in how faculty interact with each other and with the 
participants allowed participants to get a unique insight into their 
role models. Participants mentioned that they can be role models 
for each other. Demonstrating different communication skills and 
interactions with the faculty, depending on the diverse 
cultural background.

“Everybody has a way of working, but we should evaluate this and 
take the positives from it” (participant 3).

Finally, participants were inspired by the faculty by showing their 
vulnerabilities. Saying what they can do, what they cannot do, and 
where they make mistakes. This showed the participants that their role 
models are open about their skills and limitations and are willing to 
get out of their comfort zone. This is illustrated by a quote:

“It’s very important to get out of your comfort zone, and GET-UP 
forces you to do so” (faculty 2).

3.1.3 Theme three: Preparation
The third theme is “Preparation” and is defined as: “the work that 

has to be done before the course, as part of mandatory lessons, or the 
creation and/or updating of presentations.” Although the participants 
enjoyed the mandatory preparation, the faculty mainly stressed the 
added value of their preparation for the course. The faculty 
experienced a certain amount of peer pressure between faculty 
members and the feeling of responsibility for the participants to 
be more prepared than usual.

“The dedication and preparation for this course is much higher than 
to a congress, or even to teaching in the hospital” (faculty 3).

The possible explanation was that faculty members knew that 
other faculty members were always present during their presentations 
and that their sense of community (theme five) pushed them to put in 
extra effort. They said that when a presentation is due, they usually use 
an old, existing one. But for this course, they always wanted to do an 

FIGURE 2

Country of residency of participants.

FIGURE 3

The themes showing the added value of face-to-face learning.
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update just before the course to be up to date. This was also due to the 
intimate short communications (two or three faculty members and 
about 10 participants). Here, the faculty felt more responsible for the 
quality of their teaching than when they were educating without peers 
or a larger group. The faculty experienced the preparation as the most 
important part of their own learning process.

3.1.4 Theme four: Live interaction
The fourth theme is called “Live interaction” and is defined as “the 

communication (verbal and non-verbal) that faculty and participants 
experience due to their physical presence at the course.” In line with 
the role models domain, seeing people interact with each other is a 
very important aspect of a face-to-face course. Both parties said that, 
apart from learning from short interactions and hands-on training, 
they learned much from the moments in between. The coffee breaks, 
the social program in the evening, the pre-and post-course walks and 
room switching all provided insight into how faculty and participants 
interacted. The changes in venue, rooms, and assignments (interactive 
sessions and hands-on training) created an important energy that 
allowed participants to get more out of the course. This theme overlaps 
with the role model theme because it addresses communication 
observation. Yet this was experienced differently because this 
interaction was about the physical presence of the people themselves. 
One example is described as:

“The highest level of training is training” (faculty 1).

The faculty members said that physical training and being 
physically together are the highest levels of training. Another example 
from the participants was that the act of physically moving around and 
forcing each other to change locations was of great added value:

“The mix between inactive sessions and hands-on training is very 
important and keeps everybody fresh and active. I have not fallen 
asleep once” (participant 1).

3.1.5 Theme five: Community
Finally, the last theme was “Community,” which is defined as “the 

feeling of belonging to a group of peers with comparable interests, 
passions and calling to improve women’s health.” This was one of the 
most important domains described by participant 2 as:

“to get other connections from other countries is key for your 
own development.”

A feeling of unity was created by the yearly recurrent faculty 
members, who addressed that seeing each other every year created a 
sense of community between them. Knowing each other’s expertise, 
interests, and partially personal life makes a community stick together. 
This challenging community stimulates critical thinking and 
stimulates evidence-based care. As faculty 6 said:

“When you are in a critical, international community, you have to 
think more evidence-based to support your ideas and treatment.”

This sense of community helps faculty members contact each 
other outside of the course and allows easy contact when faced with 

difficult cases in the clinic. According to the faculty, this is frequently 
done, and faculty members enjoy the ability to know European experts 
for advice and refer patients.

“the collective knowledge is huge” (faculty 2).

Finally, both faculty and participants enjoyed the networking 
within the community. Networking allowed new research 
collaborations, easier consultations with experts and the sharing of 
contact information for future collaborations.

4 Discussion

This study provides five themes that underline the potential 
additional values of face-to-face learning beyond the initial learning 
goals. Both faculty and participants provided important insights into 
aspects rarely evaluated during an educational course. Although 
diversity in medical education has been frequently addressed in the 
literature (14), the interpretation of diversity is usually limited to 
gender and social-cultural aspects. This paper adds unique aspects 
to the diversity topic, including different teaching styles. Brand et al. 
write in 2022 that “Face-to-face meetings facilitate great spontaneity, 
profound exchange, nuanced communication, personal sharing, and 
efficient and passionate occurrence of new ideas,” which this study 
also supports (15). The importance of role models in the education 
of residents has been described before by van Delft et al. (2018), who 
show that subconscious behavior by faculty is experienced by 
participants and is very difficult to mimic in a digital education 
environment (16). Brand et  al. (2022) write that face-to-face 
meetings allow one to “gain wisdom from experienced and devoted 
leaders,” which is a variation of the effect of role models (15). 
Previous studies have also shown the added value of preparing for 
education (17). Although most studies address this value for 
students, this paper also shows that faculty can experience great 
added value in preparing for a course. Faculty members can 
experience peer pressure to keep their material up-to-date and 
evidence-based, which increases the chance that they get this added 
value from preparing for the course. Cullen et al. demonstrated that 
face-to-face learning during the COVID-19 crisis was still valuable, 
especially for skills courses (18) and write that live interaction is 
viable only during face-to-face learning. Enoch et al. write that “face-
to-face learning will always prevail due to the practical skills that 
doctors need to acquire. The skills that are central to a doctor’s role 
simply cannot be taught online, and the needs of medical students must 
be  considered in order to produce prepared and competent 
doctors” (19).

King et al. compared face-to-face with distance education in 2022 
and showed that students found interpersonal interactions an added 
value of face-to-face learning (20). Michno et  al. writes “students 
believed that the introduction of online lectures, as a replacement for 
face-to-face seminars, would have a negative impact on the quality of 
their medical education” (21). Another domain from King et al. was 
the social support network, an important domain in education in 
general (20). A feeling of community has been described before, and 
it was found that students were more satisfied. It fostered more 
meaningful and longitudinal relationships between students and 
teachers when they experienced a sense of community (22).
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The biggest limitation of this study is the focus group members and 
the sample size. The participants might be biased because they traveled 
to the course and might want to give socially desirable answers. There 
is also a selection bias among the participants, where those who did not 
find benefits from the course did not volunteer for the focus group 
discussion. The faculty members can be biased toward their opinions 
as they are part of the face-to-face course. Another limitation is the 
number of interviews. By analyzing more focus group discussions, 
other themes might also have appeared. Despite these potential biases 
and socially desirable answers, this study provides five relevant themes 
supported by different relevant studies that add value to an international 
face-to-face skills course. A point can be  made that some of these 
themes might also be possible to address in digital education. More and 
more digital education is getting interactive; break-out rooms can create 
a sense of community, and everybody can properly prepare for a digital 
course. A possible limitation, therefore, lies in the generalizability of the 
experience in this course, compared to other courses that are provided. 
Yet this study shows that there is something extra in facing real people. 
The relative safety of an online environment allows people to hide from 
their responsibilities, stay hidden inside their comfort zone and prevent 
exposure to sometimes unwanted but needed social interaction. The 
underlying pressure of face-to-face education might be something that 
can and should not always be replaced by a digital variant.

This study is just the beginning of determining the added value of 
face-to-face learning in a digital world. The themes from this study 
should be evaluated in different courses with different learning goals. 
Another step can be determining other domains’ presence in those 
courses. It is possible that other courses, with different content and 
learning aims, can provide new insights in other domains. Finally, 
future studies should evaluate a face-to-face course on the five 
domains from this study and see how each domain is experienced by 
the whole group to address their possible generalizability.

5 Conclusion

Our study suggests that face-to-face international education may 
still have a relevant role to play. An in-depth analysis of several domains 
revealed multiple valuable aspects identified by participants and faculty. 
While the effort, costs, and sustainability issues related to travel remain 
concerns, our findings indicate that in an increasingly digital world, 
there are compelling reasons and benefits for maintaining direct, 
in-person educational experiences. It is incumbent upon educators to 
maximize the value of these increasingly vital educational opportunities.”
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Background: In low- and middle-income nations, a significant proportion of 
maternal and infant deaths are caused by a short birth interval (SBI). In Ethiopia, 
it is the main factor contributing to maternal and infant mortality. Understanding 
the spatial distribution of SBIs, i.e., birth intervals of less than 33  months, and 
the factors that influence them is important for categorizing and promoting 
targeted interventions. This study used a geographically weighted regression 
model to evaluate the factors associated with SBIs in hot areas of Ethiopia.

Methods: The 2019 Ethiopian Mini Demographic and Health Survey, which 
is nationally representative, provided the data for this study. The first step in 
the two-stage cluster design used to collect the data was enumeration areas, 
and the second stage was households. The survey was conducted between 21 
March 2019 and 28 June 2019. A hot spot analysis (local Getis-Ord Gi* statistics) 
was initially used to investigate spatial variation in SBIs. Geographically weighted 
regression was used to examine the regional variation in the relationship 
between SBIs and the factors that cause them.

Result: The study indicated that the overall proportion of SBIs among women 
in Ethiopia was 43.2%. The values for Global Moran’s I  (Moran’s I  =  0.773 and 
p  <  0.001) showed the presence of significant SBIs clustering in Ethiopian 
administrative zones in Ethiopia. High-risk areas of the SBIs include Jarar, Doolo, 
Shabelle, Afder, Liben, Korahe, Nogob, West Harerge, Guji, Sidama, and Assosa 
zones.

Conclusion: Living in a geographic region with a high proportion of uneducated 
women, women lacking breastfeeding practices, and followers of Orthodox 
religions increased the proportion of SBIs. Our full map of hot spots for short 
birth spacing and the factors that affect them helps in the implementation of 
precise public health measures for decision-makers.

KEYWORDS

short birth interval (SBI), CSA, EAS, EMDHS, OLS, geographically weighted regression 
(GWR)
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Introduction

The period between the birth of the child being studied (the index 
child) and the birth that occurred right before it is known as the short 
birth interval (SBI). Given the implications for fertility, maternal 
health, and child health, SBIs have drawn more attention in studies on 
demography and public health (1). The majority of health risks are 
related to SBIs between pregnancies. There are health risks due to both 
widely spaced and closely spaced pregnancies (2). Poorly spaced 
pregnancies have been linked to poor mother and child health 
outcomes across the world. Every year, 11 million children under the 
age of 5 are believed to have died naturally, with poor nations 
accounting for 99% of those deaths (3).

Globally, a birth interval of less than 18 months is associated with a 
higher risk of maternal, newborn, under-5, and neonatal mortality (3). 
According to data from 18 developing countries (Africa, Asia, Latin 
America, and the Middle East) and a global comparison study of 77 
countries using Demographic and Health Survey (DHS) data, a birth 
interval of 3 years or more improves the survival status of mothers, 
children under 5, and infants (4). Ethiopia is the second most populated 
country in Africa, with a population of over 100 million and a fertility 
rate of 4.6 children per woman. Due to sociocultural and religious 
factors, it has not experienced much progress in reducing births, like 
many other African nations (5). Due to sociocultural and religious 
issues, Ethiopia has, like many other African nations, shown little change 
in the reduction of fertility thus far (6). Early first marriages, the desire 
for more children, and poor contraceptive use due to religious beliefs all 
have an impact on fertility. In Ethiopia, SBIs have an impact on neonatal, 
infant, and childhood mortality rates in addition to fertility (7).

A 2016 Ethiopian DHS found that extending the birth interval by 
at least 2 years reduces infant mortality by 50% and fertility by 43% (8). 
Greater benefits come from spacing out successive pregnancies and 
abortions, as well as by lowering the risk of unsafe abortion-related 
complications. Additionally, it promotes children’s development by 
improving the previous child’s nutritional status (8). Numerous 
research used various variable sets and statistical techniques, such as 
survival analysis, logistic regression, and linear regression models, to 
examine the factors influencing fertility in Ethiopia (9, 10).

The binary logistic regression model and an auto-logistic 
regression model are used for identifying the relation between SBIs 
and explanatory variables, as well as to model spatial data, with spatial 
effects accounting for spatial dependence (9). For instance, regression 
models that violate the assumptions of independence and normality 
for errors with a constant variance are handled poorly by all the above 
classic statistical models and methods (11).

For the study of spatial data, several studies have limited the use 
of regression models using geographical factors. Additionally, 
investigations carried out in Ethiopia were unable to identify the 
factors associated with SBIs in the mini-EDHS 2019. The current 
study aimed to investigate the spatial variation of the SBIs and its 
determinant factors among reproductive women in Ethiopia using a 
geographically weighted regression (GWR) model.

Method

Study area

The study was carried out in Ethiopia, which is located in the Horn 
of Africa. The country covers 1.1 million km2 on its high central plateau, 
which reaches as low as 110 m in the Afar valley and as high as 4,550 m 
above sea level. There are two administrative cities, Addis Ababa and Dire 
Dawa, and nine regional states in the country: Tigray, Afar, Amhara, 
Oromia, Somalia, Benishangul Gumuz, Southern Nations, Nationalities, 
and People’s Region (SNNPR), Gambella, and Harari. The regions are 
further divided into 74 administrative zones (see Figure 1) (12).

Study design, period, and setting

From 21 March to 28 June 2019, a cross-sectional survey based on 
the community was conducted. EAs were used as the sample units for 
the first stage of the stratified, two-stage cluster design used to choose 
the 2019 mini-EDHS sample, while households served as the sampling 
units for the second stage. The complete mini-EDHS report includes 
a detailed description of the sampling process.

Data source and study population

All Ethiopian women in the reproductive age range (15–49) were part 
of the source population. The study population consisted of women of 
reproductive age who had given birth within the 5 years before the survey.

Sample size and sampling procedure

The analysis used a weighted sample size of 4,793 people who had 
given birth within the recent year. To improve the representativeness 
of the sample data, weighted values were used. Participants were 
selected through a stratified, two-stage cluster sampling process. The 
DHS website provided access to each mini-EDHS report, which 
included a thorough sampling technique.1

Data collection tools and procedures

When the request for this study was made and the www.
dhsprogram.com website was visited, the DHS Program provided the 
data. Data from the Ethiopian DHS were gathered using the stratified 
two-stage sampling method.

Variables

Outcome variable

The study’s outcome variable was the SBIs of women. The 
outcome variable was binary, with 1 indicating an SBI for women and 

1  https://dhsprogram.com/

Abbreviations: CSA, Central Statistical Agency; SBI, Short birth interval; EAS, 

Enumeration areas; EMDHS, Mini-Ethiopian Demographic and Health Survey; 

OLS Ordinary least squares; GWR, Geographically weighted regression.
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0 indicating not. Finally, for spatial analysis, including spatial 
regression analysis, the weighted proportion of women’s SBIs per 
EAs, a continuous variable, was used.

Independent variable

The potential explanatory factors used in the current study’s 
exploratory regression were women’s education level, wealth index, 
marital status, religion, survival status of the index child, breastfeeding 
status, contraceptive utilization, and type of residence.

Data management and analysis

SPSS version 26 and STATA version 16 are the software used to 
manage the data. We used multiple imputation methods for handling 
missing data in this study. These methods can account for the complex 
structure of the data and the relationships between variables while 
generating multiple imputed datasets to capture uncertainty. Additionally, 
robust statistical methods were used to handle outliers, ensuring that 
extreme values do not unduly influence the analysis results. Sample 
weighting was performed before further analysis, and the spatial analysis 
was performed using Arc GIS. Before conducting the spatial analysis, each 
predictor variable was expressed as binary, and after calculating the 
weighted proportions of the candidate predictor variables and SBIs (the 
outcome variable) for each enumeration area, ArcGIS version 10.8 was 
uploaded. Then, global ordinary least squares (OLS) linear regression was 
performed to model the outcome variable (SBIs) in terms of its 
relationships to a set of predictor variables. All of the OLS assumptions 
and diagnoses required by this method were thoroughly assessed and 
checked. The OLS summary report and diagnostic output tables provided 
the model summary diagnostics. The corrected Akaike Information 
Criterion (AIC), the coefficient of determination, the Joint F statistic, the 
Wald statistic, Koenker’s Breusch–Pagan statistic, and the Jarque–Bera 
statistic are all included in the diagnostics for both. After the OLS 
assumptions and diagnosis were satisfied, the GWR analysis was then 
used to model the spatially varying relationships between the SBIs and the 
candidate predictor variables. Finally, the coefficients of the significantly 
associated predictor variables were mapped to determine which predictor 
contributed the greatest influence on the proportion of SBIs across the 
different geographical locations of Ethiopia.

Spatial autocorrelation

We used Arc GIS 10.8 to identify hot spot zones and perform 
spatial autocorrelation. The spatial autocorrelation measurement 
(Global Moran’s I) was applied in Ethiopia to determine if SBIs were 
randomly distributed, clustered, or dispersed. Women’s SBIs are 
spread when the Moran’s I value is close to −1, clustered when it is 
close to +1, and randomly distributed when it is zero (13).

Hot spot analysis

The hot spot analysis was conducted using the proportion of 
SBIs in each administrative zone of Ethiopia as input. The 

features with either hot spot or cold spot values are revealed by 
the Hot Spot Analysis (Getis-Ord Gi* statistic) of the z-scores 
and significant p-values (14). A hot spot refers to the occurrence 
of a high proportion of SBIs that would be clustered together on 
the map, whereas a cold spot refers to the occurrence of women 
who have a low proportion of SBIs that would be  clustered 
together on the map.

Associated factors of the short birth 
interval of women

Women are nested within a cluster in the EDHS data, and 
we estimate that these women in the same cluster will be more similar 
to one another than women across the country. This violates the equal 
variance across clusters and observation independence requirements 
of the standard regression model (1, 15). This suggests that the 
advanced GWR model must be  used to account for cluster 
heterogeneity (16).

Ordinary least squares regression

Geographical regression modeling was used to identify 
indicators of the observed geographical clustering of SBIs when 
the hot spot zones were identified. It was determined to fit an 
OLS regression first. The accuracy of the OLS regression results 
depends on the regression model satisfying all the criteria 
allowed by this approach. A well-stated OLS model should have 
a statistically significant coefficient of predictor variables with a 
positive or negative sign. Furthermore, there should not be any 
multicollinearity that is not a correlation between the predictor 
variables. The model should be unbiased (heteroscedasticity or 
non-stationarity). The residuals should be normally distributed 
and reveal no spatial patterns. The model should include 
important predictor variables. The residuals must be free from 
spatial autocorrelation (17). These assumptions were also 
checked appropriately. The OLS regression equation (18) is 
presented as:

	
Y Xi

K

P
k ik i� � � � �

�
�� �

1


where i n p� � �1 2 0 1 2, , ; , , ,� � � �  are the model parameters, yi 
is the outcome variable for observation i, Xik  are explanatory variables 
and 1 2, , … n are the error term/ residuals with zero mean and 
homogenous variance σ 2. Models with high adjusted R2 values are 
found by exploratory regression, which helps find a model that 
satisfies the OLS method’s basis. Additionally, it finds models that 
satisfy all of the OLS method’s assumptions (19).

Results

Table  1 presents the weighted proportions of SBIs among 
candidates based on sociodemographic and obstetric variables. The 
overall proportion of SBIs was 43.2% in this study. Of all respondents 
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who have SBIs, 1,569 (75.8%) were observed from rural areas, and 
only 500 (24.5%) were observed from urban areas. Approximately 600 
(29%) SBIs were observed among orthodox religious followers. 

Similarly, among women who had SBIs, 948 (45.8%), 414 (20%), and 
707 (34.2%) were from poor, middle, and rich wealth households, 
respectively. The majority of women who had SBIs were married 

FIGURE 1

Area map of Ethiopia with 74 administrative zones.
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women. Likewise, the majority of women who had SBIs also did not 
use contraceptive methods. In general, the proportion of SBIs 
decreases as the education level increases.

Spatial autocorrelation of SBIs of women in 
Ethiopia

The SBIs were spatially clustered in Ethiopian administrative 
zones with Global Moran’s I = 0.773 and p < 0.001 (Figure 2). The 
area of study had significant rates of SBIs, as indicated by the 
clustered patterns on the right sides. With a Z-score of 16.84, it 
is less than 1% that this clustered pattern is a result of 
random chance.

Spatial distribution of short birth interval

Figure 3 shows the spatial distribution of the observed proportion 
of SBIs in Ethiopia across each enumeration area in EMDHS 2019, 
where high and low proportions of SBIs were represented by red and 
green colors, respectively.

Hot spot (Getis-Ord Gi*) analysis of short 
birth interval

Figure 4 displays the hot spot areas of SBIs of reproductive 
women in Ethiopia. There are significant hot and cold spots in 
SBIs in Ethiopia, according to the Local Getis-Ord Gi* statistics. 
A point with a red color indicates significant hot spot areas of 
SBIs. Accordingly, Jarar, Doolo, Shabelle, Afder, Liben, Korahe, 
Nogob, West Harerge, Guji, Sidama, and Assosa were the hot spot 
areas of SBIs. Whereas the cold spot areas were Fafan, East 
Harerge, Ilubabur, Bench Maji, Keffa, Agnuak, and Nuer zones 
(Figure 4).

Spatial determinates of short birth interval 
in the MEDHS data

First of all, the candidate predictor variables were fitted to the 
OLS regression model. This model satisfied every OLS assumption. 
The joint Wald statistics showed significance for the whole model (𝑝 
< 0.001), and the predictor variables’ coefficient significance was 
shown by robust probabilities (𝑝 < 0.001). Additionally, 

TABLE 1  Association of sociodemographic and obstetric characteristics of women with a short birth interval (SBI) in Ethiopia, MEDHS.

Variable Category Weighted 
frequencies

Short birth 
interval (SBI)

Non-short birth 
interval

p-value

Residence Rural 6,024 (67.8%) 1,569 (75.8%) 1,972 (72.4%) 0.007

Urban 2,861 (32.2) 500 (24.5%) 752 (27.6%)

Education level No education 3,589 (40.4%) 1,351 (65.3%) 1,633 (59.9%) <0.001

Primary 3,701 (41.7%) 603 (29.1%) 868 (31.9%)

Secondary 1,088 (12.2%) 78 (3.8%) 163 (6%)

Higher 507 (5.7%) 37 (1.8%) 60 (2.2%)

Religion Orthodox 3,685 (41.5%) 600 (29%) 1,192 (43.8%) <0.001

Catholic 47 (0.5%) 12 (0.6%) 11 (0.4%)

Protestant 2,435 (27.4%) 594 (28.7%) 771 (28.3%)

Muslim 2,619 (29.5%) 814 (39.3%) 732 (26.9%)

Others 98 (1.1%) 49 (2.4%) 17 (0.6%)

Wealth index Poor 3,052 (34.3%) 948 (45.8%) 973 (35.7%) <0.001

Middle 1,671 (18.8%) 414 (20%) 559 (20.5%)

Rich 4,162 (46.8%) 707 (34.2%) 1,192 (43.8%)

Survival status of the 

previous child

No 282 (4.8%) 136 (6.6%) 94 (3.5%) <0.001

Yes 5,573 (95.2%) 1,933 (93.4%) 2,629 (96.5%)

Current contraceptive 

method

Not using 6,329 (71.2%) 1,373 (66.4%) 1,618 (59.4%) <0.001

Using 2,556 (28.8%) 696 (33.6%) 1,105 (40.6%)

Breastfeeding status No 1,092 (32.4%) 400 (36.5%) 454 (29.9%) <0.001

Yes 2,275 (67.6%) 696 (63.5%) 1,066 (70.1%)

Marital status Single 2,580 (29%) 49 (2.4%) 68 (2.5%) 0.003

Married 5,743 (64.6%) 1,845 (89.2%) 2,447 (89.9%)

Widowed 185 (2.1%) 94 (4.5%) 80 (2.9%)

Divorced 377 (4.2%) 80 (3.9%) 128 (4.7%)
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multicollinearity was assessed using the coefficient of variance 
inflation factor, and there were no redundancy issues in the 
predictor variables (VIF < 7.5). The adjusted R2 = 0.43 indicates that 
43% of the variation in SBIs was explained by the model. Therefore, 
the spatial determinates of hot spot areas of SBIs were illiterate 
women, women who had not breastfed, and orthodox followers 
(Table 2).

Considering the fact that OLS analysis identified SBI hot spot 
area predictors, it makes the assumption that, across the study 
area, the relationships between each predictor variable and SBIs 
are stationary. However, this assumption is violated by the 
significant Koenker (BP) statistic (𝑝 < 0.001). This problem is 
better managed by a GWR model or a local model if stationarity 
is violated. A GWR model was therefore fitted to have a reliable 
estimator. In this model, the adjusted R2 value obtained from 
OLS increased from 0.43 in Table 2 to 0.46 using GWR (Table 3). 
This was further supported and taken into account by the 
modified AIC, for which the GWR provided a smaller value 
(AICc = −108.26; Table  3) compared to the OLS model 
(AICc = −95.303; Table 2). Thus, the GWR model was determined 
to be better.

OLS diagnostics

Number of 

observations

305 Akaike’s information criterion 

(AICc)

−95.303

Multiple 

R-Squared

0.450085 Adjusted R-squared 0.430140

Joint F-Statistic 23.9490890
Prob �� � � �F , ,11 293  degrees 

of freedom:
0 000000.

∗

Joint Wald 

Statistic

673.47665995 Prob(> chi-squared), (11) 

degrees of freedom:

0 000000. ∗

Koenker (BP) 

Statistic

59.823809 Prob(> chi-squared), (11) 

degrees of freedom:

0 000000. ∗

Jarque–Bera 

Statistic

18.163598 Prob(> chi-squared), (2) 

degrees of freedom:
0 000103.

∗

Figure 5 shows the geographically weighted standardized residual 
of SBIs, which is the difference between the predicted and observed 
proportion of SBIs in the study area. The areas with red points indicate 
EAs where there is a relatively big difference between the observed and 

FIGURE 2

Spatial autocorrelation of short birth interval (SBI) in Ethiopia, EMDHS 2019.
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FIGURE 3

Spatial distribution of SBI across Ethiopian administrative zones.

FIGURE 4

Hot spot analysis of SBI in Ethiopia’s administrative zones.
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predicted (over-predicted) proportions of SBIs. Whereas the green 
points represent areas where SBIs were under-predicted.

Figures  6–8 provide a list of areas in Ethiopia where the 
candidate predictor variables had a significant impact on SBIs. 
For instance, uneducated women had a positive relationship with 
SBIs, as the intervals of the GWR coefficients of SBIs (Figure 6) 
are all positive and range from 0 to 1. Thus, as the proportion of 
uneducated women increases, the proportion of SBIs also 
increases in a given enumeration area. EAs shaded in red 
(Figure  6) represent areas where SBIs were highly affected by 
uneducated women. This is observed in all zones of the Somali 
region, east Harerge, zone 1, zone 2, zone 3, and zone 4 in the 
Afar region, northwestern in Tigray, Metekel in the Benishangul-
Gumz region, and North Gonder in the Amhara region (Figure 6).

However, the GWR coefficients (Figure  7) indicate the 
proportion of women in Ethiopia who had no breastfeeding 
practice, and SBIs have a positive relationship. The red-shaded 
points represent no breastfeeding practice as a strong positive 
predictor of SBIs, which ranges from 0 to 1. Thus, as the proportion 
of women with no breastfeeding practice increases, the proportion 
of SBIs also increases in a given enumeration area. This circumstance 
was observed somewhat around all zones of the Somali region, zone 
1, zone 2, zone 3, and zone 4 in the Afar region, north Shewa in the 
Amhara region, central and western Tigray, Guji in the Oromia 
region, Hadiya in SNNPR, and Asossa (Benishangul-Gumz) region 
(Figure 7).

The other important spatial predictor of SBIs is the religion (being 
orthodox) of women, which has a positive relation with the percentage 
of SBIs (positive GWR regression coefficients). Thus, as the proportion 
of orthodox women in a given EA increases, the proportion of SBIs 
increases. Areas shaded in red indicate a high increase in SBI as the 
proportion of orthodox women increases. This is observed in all zones 
of Tigray, North and South Gonder, North Wollo, Waghimra, West 

and East Gojam, North Shewa, Awi (Agew) in the Amhara region, and 
East Shewa in the Oromia region (Figure 8).

Discussion

Using several spatial analytical techniques, this study explored the 
spatial clustering and spatial causes of Ethiopian women’s SBIs. This study 
aimed to evaluate the spatial distribution and spatial factors of SBIs in 
Ethiopia using GWR. The descriptive analysis concluded that over 43.2% 
of women had SBIs. SBIs were clustered (Moran’s I = 0.773 and p < 0.001) 
in Ethiopia. This result was in line with the results of several studies from 
Ethiopia (2, 10, 20) and Bangladesh (21). SBI hotspots were also found in 
Jarar, Doolo, Shabelle, Afder, Liben, Korahe, Nogob, West Harerge, Guji, 
Sidama, and Assosa zones of Ethiopia. This claim is consistent with the 
findings of a study conducted in Ethiopia (22).

This study also found a relatively high prevalence of SBIs in the Afar 
region and Somali region, where a majority of SBI hot spots are located. 
These divisional variations in SBI hot spots are due to the division-level 
variations in sociodemographic and cultural characteristics of women 
and their partners and their perceptions regarding the desired number of 
children. Women who had no education, women who did not breastfeed, 
and women who were orthodox followers were factors in SBI hot spots. 
The three powerful predictors of SBI in Ethiopia’s administrative zones, 
according to their GWR coefficients. All three strong predictors range 
from 0 to 1 for women. This finding is in line with the study conducted in 
Ethiopia (9). In addition to the factors found in this study, the observed 
geographic variability of SBIs was associated with women who did not 
breastfeed in the Somali and Afar regions. It has long been recognized that 
women who breastfeed their children for a longer duration have a longer 
birth interval. This concept is confirmed by earlier research findings for 
hot spots for women who did not breastfeed in these regions. This could 
be caused by many things, such as gaps in media accessibility, knowledge 
of the best time to begin pregnancy, and the accessibility of medical 
resources (23). Additionally, variations in socioeconomic, cultural, and 
demographic aspects among those administrative zones may account for 
the variation in SBI hot spots. The majority of people in the Afar and 
Somali regions are pastoralists, who live a lifestyle characterized by 
seasonal migration (20). Access to health services and information is 
restricted for residents in certain places. Pastoralist communities are 
portable, but they also live in highly traditional environments and strongly 
follow cultural and religious norms (24). For example, research has 
indicated that women living in pastoralist societies have lower rates of 
high breastfeeding, which in turn affects the gap between pregnancies (24).

The GWR analysis showed a positive relationship between 
SBIs and women who had no breastfeeding status this study is 
consistent with a study by Regasa in Ethiopia (2). The current 

TABLE 2  Summary of spatial OLS results of SBI in Ethiopia, mini-Ethiopia demographic, and health survey (EMDHS) 2019.

Variable Coefficient Std 
Error

t-Statistic Probability Robus 
(SE)

Robust_t 
statistics

Robust_
Probability

VIF

Intercept 0.052520 0.092744 0.566292 0.571635 0.071251 0.737116 0.461634 –

PILLTERATE 0.265947 0.054362 4.892121 0 000002. ∗ 0.073742 3.606462
0 000376.

∗ 1.993601

PNOTBRE 0.420776 0.050933 8.261432
0 000000.

∗ 0.062438 6.739129
0 000000.

∗ 1.157890

PORTHO −0.078091 0.029927 −2.609384 0 009530. ∗ 0.026500 −2.946882 0 003474. ∗ 1.216877

*Significant at 5% level of significance.

TABLE 3  Geographically weighted regression (GWR) of SBI in Ethiopia, 
EMDHS 2019.

Predictor variables Illiterate women, women 
who do not breastfeed, 

orthodox follower women

Effective number 25.005

Sigma 0.1976

Akaike information criteria (AICc) −108.26

Residual square 10.936

Multiple R-square 0.4992

Adjusted R-square 0.4562
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FIGURE 5

Geographically weighted regression StdResid of SBI in Ethiopia, EMDHS 2019.

FIGURE 6

Geographically weighted regression coefficients c of illiterate women as a predictor of SBI in Ethiopia, EMDHS 2019.
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FIGURE 7

Geographically weighted regression coefficients of women who have no breastfeeding practice as a predictor of SBI in Ethiopia, EMDHS 2019.

FIGURE 8

Geographically weighted regression coefficients of orthodox follower women as a predictor of SBI in Ethiopia, EMDHS 2019.

157

https://doi.org/10.3389/fmed.2024.1363844
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Arega et al.� 10.3389/fmed.2024.1363844

Frontiers in Medicine 11 frontiersin.org

study also identified a spatially positive association between 
orthodox religion followers and SBIs among mothers in Ethiopia. 
This could be due to the non-use of contraceptive methods among 
orthodox followers, which is similar to the findings in Ethiopia. 
In any case, a few Muslims and Orthodox perceive it as a concept 
that is completely against the principles of Christianity and Islam. 
Participants who had never utilized contraceptive methods prior 
to the conception of the last child were more likely to be at risk of 
having SBIs compared to their counterparts (25, 26). There is 
some evidence to suggest that religious beliefs and values may 
influence individuals’ attitudes and behaviors regarding 
contraception and SBIs. For example, some religious teachings 
discourage the use of contraception, which may contribute to 
higher SBIs. However, it is important to recognize that there is a 
great deal of diversity within religious communities, and not all 
individuals or groups within a particular religion share the same 
beliefs and practices (27).

Not attending formal education by women had a positive 
relationship with SBIs. As the proportion of women who had not 
attended formal education increased, the occurrence of SBIs in the 
zones of the Somali region, zones of the Afar region, and some 
zones of the Tigray region increased (28). Additionally, women 
who did not pursue formal education were positively correlated 
with hot spots of SBIs in the far east of the Harerge zone in the 
Somali region. According to the published research, the Somali 
region has the largest percentage of uneducated women (75.0%), 
whereas Addis Ababa has the lowest percentage (9.0%) (12). By 
influencing women’s healthcare-seeking behaviors, such as their 
use of family planning services, education may have an impact on 
the spacing between pregnancies. Higher-educated women are also 
more likely to be more aware of health issues, to know more about 
the available services, to be better able to pay for medical care, and 
to have more autonomy when it comes to making decisions about 
their health, including family planning (29, 30).

In this investigation, it was found that different predictors of SBIs 
(women with no education, women with no breastfeeding status, and 
orthodox religion-following women) act more/less strongly across 
administrative zones. For example, women who did not attend formal 
education and women who did not breastfeed had a strong positive 
relationship with SBI hot spots in the Somali region, while they had a 
weak positive relationship with SBIs in the Amhara and Tigray 
regions. This may be  due to differences in the accessibility and 
availability of various family planning services, as well as differences 
in socioeconomic status and culture throughout the nation’s 
administrative areas.

Strengths and limitations

This study used a GWR model and the EDHS national datasets 
to examine the spatial effects of SBIs to identify most hot spot 
areas, which is considered a strength. The retrospective data 
collection procedure and the removal of several important 
variables that affect SBIs from the mini-2019 EDHS datasets 
resulted in bias in this analysis, which is considered a limitation of 
this study. In addition, the mini-EDHS data have certain 
limitations, especially regarding variable selection and biases 
inherent in self-reported data. While the mini-DHS data cover key 

demographic and health indicators, the primary limitation is the 
restricted set of variables collected. It may lack certain variables 
that could provide a more comprehensive understanding of the 
population under study. Second, respondents may provide 
inaccurate information due to memory lapses, social desirability 
bias, or misunderstanding of the questions. This can lead to 
inaccuracies and affect the reliability of the data.

Conclusion

Overall, the study revealed geographic variations in Ethiopian 
women’s SBIs, with hot spots of SBIs identified in specific zones. 
Hot spots with SBIs were found in Jarar, Doolo, Shabelle, Afder, 
Liben, Korahe, Nogob, West Harerge, Guji, Sidama, and Assosa 
zones. Factors such as low education levels, lack of breastfeeding 
practices, and orthodox religious followers were associated with an 
increased risk of SBIs in these areas. Decision-makers at the 
national and regional levels are encouraged to prioritize the 
provision of family planning services in these hot spot 
communities. Engaging religious leaders is an effective strategy for 
promoting modern family planning. Community-based programs 
focusing on women’s education and empowerment can also play a 
significant role in reducing the impact of SBIs. Additionally, future 
research should consider integrating new data sources, such as 
socioeconomic status, access to healthcare, cultural norms, and 
community-level characteristics, to gain a more comprehensive 
understanding of the determinants of SBIs. Moreover, future 
studies should consider integrating a mixed-methods approach, 
combining quantitative and qualitative data, to capture the 
complex interplay of sociocultural factors influencing SBIs.
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Introduction: Interprofessional working and learning thrives with speak-
up behavior. Efforts to improve speak-up have mainly focused on isolated 
techniques and training programs within the patient safety scope, yet sustained 
improvement requires a cultural shift beyond this scope. This research 
investigates the influence of culture elements on speak-up behavior in 
interprofessional teams beyond the patient safety context.

Methods: An exploratory qualitative study design was used in a Dutch 
hospital’s Obstetrics and Gynecology department. A representative sample of 
stakeholders was purposefully selected, resulting in semi-structured interviews 
with 13 professionals from different professional backgrounds (nurses, midwifes, 
managers, medical specialists, and residents). A speak-up pledge was developed 
by the research team and used to prime participants for discussion. Data analysis 
involved three-step coding, which led to the development of themes.

Results: This study has identified six primary cultural themes that enhance 
speak-up behavior. These themes encompass the importance of managing 
a shared vision, the role of functional hierarchy, the significance of robust 
interpersonal relationships, the formulation of a strategy delineating when to 
speak up and when to exercise restraint, the promotion of an open-minded 
professional mindset, and the integration of cultural practices in the context of 
interprofessional working and learning.

Conclusion: Six crucial cultural elements have been pinpointed to boost the 
practice of speaking up behavior in interprofessional working and learning. 
Remarkably, hierarchy should not be held responsible as the wrongdoer; instead, 
can be a great facilitator through respect and appreciation. We propose that 
employing transformational and humble leadership styles can provide guidance 
on effectively integrating the identified cultural elements into the workplace 
and provide an IMOI framework for effective interprofessional speak-up beyond 
patient safety.
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Introduction

Healthcare professionals are increasingly highlighting systemic 
shortcomings within the medical culture (1, 2). Current efforts to 
improve communication such as ‘speak-up’, often focus on techniques 
and isolated training programs within the patient safety context, whereas 
sustained improvement requires a culture shift (1, 3, 4). Attempts to 
foster such cultures require medical staff to change their habitual 
patterns, which in practice is a difficult task, even when speaking up is 
explicitly encouraged (5, 6). In order to create a sustainable set of 
consistent practices for interprofessional working and learning, it is 
necessary to understand the underlying cultural elements that influence 
speak-up beyond the patient safety context.

In literature, speak-up usually refers to healthcare professionals 
raising concerns to draw attention to behavior or actions that pose a 
genuine risk to patient safety (7). The existing speak-up literature 
already provides valuable insights on the personal factors that can 
hinder or promote speak-up in the patient safety context (8). When 
healthcare professionals believe that speaking up will result in 
meaningful change to patient safety, they are more likely to do so (9). 
Conversely, they are less likely to speak up when patient safety is not 
at risk, even if not speaking up would come at the expense of personal 
(e.g., stress) or organizational interests, such as hindered 
interprofessional working and learning (6, 8, 10–12). Previous 
research has identified organizational culture, personality traits, and 
their interactions as important factors influencing the likelihood of 
speaking up within the patient safety context (6, 8, 10, 13). For 
example, a culture that values openness and encourages feedback is 
more likely to promote speak-up, while personality traits such as 
introversion may make individuals less likely to speak up in certain 
situations (14). Although there has been considerable research on 
speak-up and its benefits, the specific cultural elements important for 
speak-up beyond the patient safety scope within the context of 
interprofessional working and learning has received less attention.

Promoting a culture of open communication within 
interprofessional healthcare teams is of paramount importance, given 
that (1) traditional practices and the isolated acquisition of knowledge 
and skills are no longer effective amidst the rising challenges of multi-
morbidity and aging patients, and (2) there is a growing emphasis on 
improving the patient experience, ensuring the well-being of 
healthcare professionals, and optimizing the overall performance of 
the healthcare system (15–18). Healthcare providers must work 
collaboratively across various professions to thrive in this ever-
evolving landscape, not only in terms of content (e.g., diverse protocols 
across various specialties) but also in terms of relational aspects, 
enabling speak-up, deliberation, and continuous improvement 
and learning.

Simulation training aimed at promoting speak-up have been 
effectively used to enhance patient safety (4, 11, 19). Furthermore, 

various global initiatives have been launched to foster speak-up in 
hospital departments (6, 20). However, these efforts are typically 
ad-hoc or one-off activities within the patient safety context or 
overlook the crucial role of organizational culture in the process 
(20). Implementation research has shown that such activities are 
seldom effective in the long term and often fail (21). Taking a 
cultural perspective could potentially result in sustained 
improvements of these challenges, particularly as numerous 
healthcare scandals have surfaced as significant drivers for 
instigating cultural transformation. This is exemplified by the NHS’s 
initiation of the “Freedom to speak up” campaign in 2015, which 
was prompted by such scandals (22).

Although the available speak-up tools have been proven useful, 
e.g., for training purposes on the short term in the context of patient 
safety, healthcare organizations would still benefit from a durable 
approach to open communication beyond patient safety.

Understanding how cultural factors influence open 
communication, especially within a broader interprofessional 
context, can provide valuable insights to bridge existing gaps. This 
knowledge is crucial for fostering a potential cultural shift that 
optimizes learning. Therefore, our research question is: What is the 
impact of cultural elements on the ideal speak-up behavior as 
perceived by interprofessional teams beyond the patient 
safety context?

Methods

Study setting and design

The research took place in a general hospital in the 
Netherlands and focused on the Obstetrics and Gynecology 
department. This department was selected because 
interprofessional teamwork is inherent in this field due to the 
nature and high risks of the job, involving midwives, gynecologists, 
residents, and nurses etc., and, as a result, well-suited for 
investigating our research question (17). To gather information, 
an exploratory qualitative interview study design was used. This 
approach enabled the researchers to gain a comprehensive 
understanding of participants’ beliefs and thought processes that 
facilitated or impeded their ability to implement speak-up 
effectively (23).

Participants and procedure

We used purposeful sampling to select the stakeholders. The 
participants were selected by two residents who were part of a 
speak-up workgroup in hopes of generating appropriate and useful 
data. Two or three stakeholders of each relevant stakeholder group 
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were selected to form a representative sample of the team in 
the department.

In order to investigate the impact of cultural elements on speaking 
up, it was crucial to establish a clear objective and ensure a shared 
understanding of the ideal concept of speak-up. Therefore, the 
research team developed a “speak-up pledge” (Figure 1) to prime 
participants and facilitate the interview discussions. This pledge was 
developed using speak-up literature and was refined through iterative 
discussions with the research team. It outlines ‘the way 
we communicate things around here’, including a shared vision, clear 
objectives, preconditions, and general routines for 
open communication.

From June to August 2020, the research team conducted 
telephonic semi-structured one-on-one, in-depth interviews with 
various stakeholders, including nurses, midwives, medical specialists, 
residents, and operational managers of the department. The 
operational managers were considered as members of the team for 
their role as coordinating foremen. All participants were women. After 
identifying potential participants, fourteen were invited to participate 
via email, which included attachments providing information about 
the study, ethical considerations, the speak-up pledge, and the 
informed consent form. The interviews were scheduled at times 
convenient for the healthcare professionals, with a clear timeframe 
established to ensure the interviews could be completed within the 

FIGURE 1

Speak-up pledge.

162

https://doi.org/10.3389/fmed.2024.1345316
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Malik et al.� 10.3389/fmed.2024.1345316

Frontiers in Medicine 04 frontiersin.org

scope of the research. After conducting 13 interviews, data saturation 
was achieved within the initial cohort, with saturation evaluated by 
determining the amount of new data generated by each transcript 
(23). Therefore, the fourteenth interview was not carried out. To 
prevent misunderstandings, interviewees were provided with a 
summary of the interview within one week of its completion for 
approval. Participants were informed about their right to withdraw 
from the study at any time, and provided written consent indicating 
their understanding of the study’s aims and their voluntary 
participation, as well as for audio-recording the interview and 
publishing of data.

Data collection

The interviews were guided by a topic list, following and derived 
from implementation and organizational culture literature. These 
concepts combined with concepts on social cognitive and behavioral 
theory were the units of analysis (Supplementary Material S1). 
Questions were asked about the current organizational facets to 
examine whether change is somehow required to successfully act 
according to the pledge, or a situation wherein healthcare professionals 
do no longer experience difficulties to speak up. Most questions 
during the interviews were built around the core question: what do 
people need from others, from the organization, from and for 
themselves to be  ready for change and to act upon the speak-up 
pledge. Gaining insight into people’s current speak-up behavior, their 
strengths and weaknesses and what they consider most decisive for a 
successful implementation was considered necessary information to 
answer the research question. Other questions were related to a 
general view of the department, in order to comprehend the contextual 
factors of speak-up behavior and to make conversation (e.g., built 
rapport). All interviews lasted for approximately 30 to 60 min.

Data analysis

Each interview was transcribed verbatim, and then analyzed using 
a three-step coding approach. The first step involved descriptive 
coding by reading through the data and identifying recurring concepts 
in at least three interview transcripts. Codes were created based on 
meaningful text, parts, or statements. Subsequent axial coding led to 
the creation of theoretical categories. Finally, selective coding was 
applied to aggregate the theoretical categories, resulting in the 
development of six themes.

Results

Thirteen interviews were conducted with a range of 
interprofessional team members including nurses (n = 3), 
gynecologists (n = 2), midwives (n = 3), residents (n = 3) and 
(operational) managers (n = 2). Six themes were identified. The first 
theme highlights the importance of ensuring a shared vision on 
speak-up among interprofessional team members. The next three 
themes focus on three underlying cultural elements: appreciation, 
cohesion, and open-mindedness, which were identified as crucial 

competencies for successful speak-up behavior. The last topic explores 
practical considerations that may contribute to a culture shift by 
embedding cultural factors alongside conversational techniques in 
interprofessional working and learning. In the following sections, 
we will provide further detail on these themes.

Managing vision

Although the speak-up pledge was utilized as a tool during the 
interviews, it is noteworthy that respondents commonly resonated 
with the content and acknowledged the inherent cultural significance 
associated with the pledge. They regarded it as a valuable instrument 
for delineating vision and expectations surrounding speak-up and 
fostering deliberate communication. It was also viewed as a useful 
resource for educating new colleagues on communication systems 
within the hospital. However, some respondents acknowledged that 
not everyone may adhere to the pledge. To ensure professionals can 
effectively speak up, a shared vision appealing to the diverse 
professional groups and support from supervisors and leadership were 
identified as crucial factors. In particular, these respondents 
emphasized the importance of leadership modelling and promoting 
the pledge to encourage its adoption.

“And for each professional group or department, there is a 
necessity to create a sort of an umbrella vision. Because we have 
nurses, midwives, residents, residents not in training, the 
gynecologists … everyone has their own thing and that's nice and 
okay, but how are we going to manage that… I miss that, little 
attention is paid to it in my experience.” (Midwife)

(Dys)functional hierarchy

The functionality of hierarchy in facilitating speak-up stems from 
the diverse knowledge, experience, and effective decision-making it 
encompasses. Respondents generally acknowledged that hierarchy can 
be functional as long as the distinct roles within interprofessional 
teams are respected. In such cases, hierarchy served as validation for 
speak-up, contingent upon mutual respect. Respondents emphasized 
the importance of feeling appreciated and heard during decision-
making processes, both within interprofessional teams and among 
teams within the same profession. However, hierarchy can also 
become dysfunctional when individual perspectives are devalued or 
ignored. A significant barrier to speak up was reported by the majority 
of respondents, who had experienced the detrimental effects of power 
dynamics and dependency within hierarchical structures.

“I do not believe that there should be  a flat organizational 
structure. I  think that's a bit nonsense actually. I  don't think 
someone who is about to retire who is been in gynecology for 40 
years is equal to me. I absolutely don't think so. They have a lot 
more knowledge and a lot more experience. So I think they should 
also be  able to stand higher than me, for me to look up to. 
However, I  don't think that should stop you  from having a 
discussion with that person.” (Resident)
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Therefore, leaders need to actively participate in work processes 
to ensure that they are easily approachable for discussion and need to 
be mindful of the influence their positions of power have on the work 
floor, by exhibiting appropriate behavior, vulnerability, and careful 
language towards their colleagues.

Robust interpersonal relationships

According to respondents, the quality of relationships between 
professionals affects their willingness to speak up. When professionals 
work together for an extended period or engage in interprofessional 
team activities, they gain insight into each other’s strengths and 
weaknesses, which can encourage speaking up.

“I myself believe that you have to know each other for speaking 
up. I dare to speak up against all gynecologists. (…) Also just that 
they know me by name too, that they really see me that they are 
just, you know, straight up. That honestly makes me feel like I’m 
treated fairly.” (Nurse)

Conversely, lack of familiarity between colleagues can hinder 
speak-up, particularly for less experienced professionals who may 
doubt the acceptance of their input.

Young professionals in learning positions are particularly 
vulnerable due to their reliance on grades and future career prospects. 
However, respondents also noted that residents tend to develop a 
more positive attitude towards nurses as they gain experience working 
with them, regardless of age or experience. Some respondents even 
suggested that younger professionals could influence the culture 
positively by speaking up, despite resistance from older colleagues 
who are less likely to change.

Furthermore, the nature of the relationship and the context in 
which speak-up occurs are also important factors that influence 
speak-up behavior, in addition to the duration of the relationship. 
Informal contact outside of work is considered to be a stimulating 
factor in increasing cohesion among healthcare professionals. One 
stakeholder noted that current forms of informal contact are limited 
to peer-to-peer interactions or within the same profession, and 
suggested that more interprofessional gatherings should be organized. 
For example, the residents and gynecologists engage in joint activities 
like skiing, without involving the nurses. But even the lack of 
interprofessional lunches, where gynecologists for example could have 
meals with nurses, is a minor yet noteworthy factor.

“You know when it’s safe, in an honest and safe family, you can 
share your distress and say ‘I think you’re doing it wrong’ or 
something like that. But, it really needs to be safe and honest and 
that’s not quite the case. And the logistics, like I said. You should 
have much more consultations and meeting moments. You should 
really know each other.” (Nurse)

Strategic speak-up strategy

Most respondents believe that speaking up about patient-related 
matters or medical discussions is less problematic than addressing 
non-patient-related behavior. However, many respondents choose not 

to speak up about non-patient-related behavior to maintain a good or 
at least not worsen an already less satisfactory relationship. Although 
speaking up is considered professional, it is often taken personally in 
such contexts, and it can impact the relationship negatively in the 
long run.

“… you know, when you’re dealing with a person with whom 
you  don’t share a nice relationship or merely a good work 
relationship, then I would really watch my words carefully. And 
yes, that isn’t really safe of course; yet it happens a lot, I would say 
more than half of the time.” (Midwife)

Healthcare professionals strategically choose when to speak up 
and may choose to avoid certain situations to maintain relationships. 
This is especially true for situations outside of patient care where 
feedback may be  taken personally and negatively impact the 
relationship. Additionally, the level of liking or disliking someone 
influences the ease of giving feedback. Healthcare professionals are 
more likely to speak up to someone they like as feedback is perceived 
to be  given with good intentions, whereas they may avoid giving 
feedback to someone they dislike or do not have a good rapport with. 
This dynamic can be present in both hierarchical and peer-to-peer 
relationships, as well as relationships between departments.

“Well, that you feel safe to express things and not afraid of being 
punished or that you get hit on the head. I do not feel fear with the 
doctors, but I do have some fellow nurses where I do not dare to 
say anything because they just have very strong opinions. (…) 
otherwise you will have to take the bullet and you just don’t feel 
like doing so.” (Nurse)

Respondents also noted that not speaking up and being silent on 
a topic can translate in gossiping. While gossiping or speaking 
negatively about others behind their backs is often considered a 
natural human tendency that can provide a sense of relief by releasing 
pent-up emotions or feelings, it can also lead to the formation of biases 
and prejudices.

“We regularly talk critically about each other behind each other's 
backs. (…) We  just like gossiping too much. Listening could 
sometimes really be better before immediately judging. (.) Not 
everyone speaks as smooth or fast as others so that should not 
be the bar. I think everyone should be aware that not everyone is 
alike; everyone I work with has unique qualities, you cannot say 
everyone should be like me.” (Resident)

Open-mindedness as a professional 
attitude

The majority of respondents tend to view themselves as 
approachable for feedback while perceiving others as unapproachable.

“It depends on how people deal with it, if I give feedback, not 
necessarily positive feedback, I notice there is tension, because the 
person who has to receive it must also be  able to hear it and 
be able to do something with it and take it seriously (…) and it 
should not be that you cut off someone’s head or have a judgment. 
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So it is really about honesty and the way of saying things and how 
you deal with it as person to person.” (Midwife)

Overall, two important messages were emphasized: the 
importance of open-mindedness and psychological safety. Open-
mindedness was described as the ability to listen without judgment, 
while psychological safety was described as feeling safe to speak up 
without fear of punishment or judgment.

When individuals possess open-mindedness, it can foster a sense 
of psychological safety among them. The ability to feel psychologically 
safe is determined by multiple factors that relate to open-mindedness, 
such as the ability of the feedback giver to communicate the message 
in an honest and skillful manner, the feedback giver’s expectations of 
how the receiver will process the feedback, and how the receiver 
ultimately responds to it. Open-mindedness allow team members to 
be  transparent and vulnerable by fostering trust, respect, and 
adaptability. Ultimately, this enables team members to feel comfortable 
enough to express their thoughts and feelings openly. Reflecting 
together and sharing thoughts can foster mutual understanding, but 
respondents suggest that interprofessional reflection is infrequent. 
Furthermore, treating speak-up as a professional competence instead 
of a personal message to an individual may make it easier for people 
to engage in it or identify when others are doing it.

“I don't care who you are as a person, it shouldn’t matter the other 
way around, we really need each other to work together so it's just 
really so important not to treat each other like that. You work as a 
professional (…) you shouldn't let those emotions you have about 
each other get in the way.” (Resident)

Moreover, it may also be exacerbated by certain group dynamics. 
For instance, one respondent points out that despite the evolving 
dynamics and increasing female emancipation, men continue to hold 
a dominant position over women in discussions and the final decision-
making process, while another respondent mentions that a group 
comprised mostly of women may be susceptible to specific female 
characteristics that affect the way they work together.

“It's a different group, a different dynamic, maybe because it's 
mostly women, I don't know but everyone has to have an opinion 
on everything, it takes a lot of time for them to agree with each 
other.” (Organizational Manager)

From training to practice: cultural practices 
to embed in interprofessional working and 
learning

While there is a willingness to change and reflect, concrete action 
towards encouraging speak-up behavior is still lacking. Although the 
hospital desires an open culture, employees are not provided with the 
necessary tools to achieve this.

Respondents report that open communication is only emphasized 
during acute situation training in the patient context, which occurs 
once or twice a year, with no other initiatives to stimulate open 
communication and a lack of tools on how to successfully speak up. 
In this training context, participants usually speak up without 

hesitation as it serves the aim of the training and there are no personal 
stakes involved, even in working environments where speak-up is 
typically discouraged due to power imbalances. However, outside of 
this particular context, the level of perceived difficulty and emotions 
as well as the absence of relevant professional skills on both the part 
of the person speaking up and the person receiving the message 
influences the decision to speak up or remain silent.

“Because you lack those skills to raise your concern properly, so 
then you often decide to just let it go.” (Resident)

To bring about effective open communication, it is important to 
provide tools that facilitate the development of specific competencies, 
including conversation techniques on how to speak up, 
non-judgmental listening, coping with emotions, and interprofessional 
reflection on practice.

“There are feedback courses for the trainers and residences, 
however, interprofessional feedback courses lack (…) For 
example, a nurse has never learned what feedback they can give 
to a gynecologist. (.) They are not sufficiently supported and 
trained in it.” (Medical Specialist 2)

The physical context in which healthcare professionals work 
seems to have a significant impact on their experiences, both formally 
and informally. One notable contrast is between two locations, where 
interprofessional teams work together in one room on one location, 
and nurses and doctors work separately in different rooms on the 
other. The former setting is generally viewed as advantageous for 
relationships and communication channels.

“There should be more mutual understanding here. And I really 
think that this is something that is reinforced by the way the 
logistics are arranged, in that the nurses are in one room and the 
doctors in a separate one. It really feeds the sense of disunity”. 
(Resident)

Discussion

This study explores the impact of cultural factors on speak-up 
behavior in interprofessional teams beyond patient safety. The study 
identified six themes that enhance speak-up behavior: the importance 
of vision management, functional hierarchy, interpersonal 
relationships, healthcare professionals’ speak-up strategy, open-
mindedness as a professional attitude, and cultural practices to embed 
in interprofessional working and learning. These themes can 
be  categorized into four levels; the professional, interprofessional, 
leader, and organizational levels. Firstly at the professional level an 
open-minded professional attitude was considered vital for effective 
communication, next to a corresponding strategy showcasing 
speak-up on specific subjects while exercising restraint on others. At 
the interprofessional level, robust relationships between individuals 
played a crucial role in encouraging speak-up behavior, particularly 
in situations where power differentials exist. At the leader level the 
majority of respondents recognized that hierarchy proves effective 
when professional opinions are sufficiently respected and valued. 
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Finally at the organizational level, having a shared vision that 
encourages speak-up is beneficial for alignment, and embedding 
specific cultural elements into interprofessional working and learning 
can positively influence speak-up behavior across all levels.

The study’s findings are intriguing as it provides new perspectives 
on existing knowledge regarding team effectiveness in the context of 
interprofessional speak-up behavior beyond patient safety. Theorists 
have extensively discussed what makes some teams more effective 
than others, initially focusing on the outcomes of team performance 
and viability (24). Eventually, attention shifted to processes that 
explain why certain inputs affect team effectiveness and viability. 
However, a single-cycle linear model no longer suffices, as effective 
teams now operate more than ever within complex, fast-changing, 
multilevel systems across various times, tasks, and contexts. Ilgen et al. 
(24) for example, expanded the literature with their widely used Input-
Mediator-Output–Input (IMOI) model of effective teams, proposing 
a broader scope of mediating processes. They also introduced the 
concept of a cyclical causal feedback loop, indicating that outcomes 
influence and may serve as initial inputs. Each team experience 
impacts the next, as both the team and its members grow during these 
processes. The current landscape of teambuilding is evolving towards 
greater emphasis on interprofessional collaborative efforts aimed at 
improving healthcare outcomes and reducing costs. Emerging 
concepts like shared care, shared leadership, and shared decision-
making over the past decade demonstrate this shift (25–27). As a 
result, interprofessional practices are expanding beyond traditional 
teams, even though their effects are not conclusively proven (28).

This makes the way professionals interact with each other in the 
various organizational layers, as well as between different professions, 
departments, and even different organizations, particularly important, 
where, according to our findings, hierarchy does not have to 
be inherently problematic, contrary to previous research (4, 5, 10, 13, 
17, 29, 30). The participants in this study acknowledged the 
functionality of hierarchy when it comes to decision-making for 
example. Nevertheless, the study emphasizes that the underlying 
problem lies in the core values and norms surrounding behavior 
within the hierarchical structure; even with the establishment of a 
collective vision, there is a challenge in fostering a sense of value for 
individuals’ opinions. These findings align with research by Vatn et al. 
and Weiss et al. in the healthcare sector (31, 32), but is also consistent 
with literature in organizational science (33). Bunderson and Reagans 
found that while power and status can complicate collective learning 
by disrupting shared goals, risk-taking, and knowledge sharing, the 
socialized use of power can actually leverage social hierarchy to 
enhance collective learning (33), making it an essential requirement 
for leaders in environments where learning is key and power and 
status differences exist. For leaders to become skilled in the socialized 
use of power, they must embrace leadership styles that extend beyond 
traditional theories (34). Considering our results and the literature, 
hospitals might benefit from concepts such as that of ‘Transformational 
Leadership’, ‘Humble Leadership’, and ‘Psychological Safety’, as 
described by Jacobs, Schein and Edmondson, respectively. These 
concepts are relevant to the study’s findings as they address the 
identified topics of a shared vision, cohesion, appreciation, open-
mindedness and leadership approaches that appear necessary to 
confront the challenges of speak up behavior (35–37).

Transformational leadership is described as a form of leadership 
that inspires and motivates followers to achieve outcomes beyond 

expectations, helping followers to grow and develop by responding to 
their individual needs (38). Jacobs’ suggests managers to focus on 
changing the thought processes that drive behavior by establishing 
agreement on a set of guiding principles and believes that this will 
naturally lead to the desired actions from others (35). Humble 
Leadership emphasizes the development of personal and cooperative 
relationships, openness, and trust, as opposed to the traditional 
approach maintaining an appropriate professional distance (37). The 
focus is on interpersonal and group dynamics, where leaders embrace 
ambiguity and work to reduce the distance between opposing sides to 
establish shared commitment based on openness and trust. 
Simultaneously organizational leaders can enhance their awareness of 
on-the-ground happenings by cultivating and sustaining effective 
exchange relationships with frontline employees (39). When properly 
employed and supported by leaders, this approach is thought to help 
others feel valued despite the hierarchical structure and improve 
relationships by actively managing them, encouraging open 
communication, and preventing dishonest feedback to save face, 
especially among peers (37). Schein recommends that all teams, 
regardless of size, perform better when their members feel 
psychologically safe to share their thoughts and ideas with one 
another. Psychological safety as to the description of Edmondson 
refers to an environment where individuals feel secure enough to take 
interpersonal risks by expressing their concerns, questions, or ideas 
without fear of negative repercussions (36). This includes being candid 
and willing to engage in constructive conflict to learn from various 
viewpoints, while also having the assurance that others will give them 
the benefit of the doubt when they admit to making a mistake or need 
help (36).

Whereas the concepts of transformational and humble 
leadership give emphasis to this study topics of shared vision, 
cohesion, respect, and openness, the concept of psychological safety 
relates to the cultural element open-mindedness, which can be seen 
as a professional attitude that is vital for success. Implementing the 
aforementioned concepts could facilitate hierarchical structures to 
become more conducive to effective interprofessional working and 
learning, yet remains a formidable undertaking in reality. Creating 
an environment of open communication and open-mindedness, free 
from prejudices and with a willingness to give others the benefit of 
the doubt, remains a challenging task. A recent scoping review has 
identified how team members internalize biases related to 
dominance and expertise, and how team members adapt to these 
biases in dynamic ways, resulting in negative effects on 
interprofessional collaboration (40). In Figure 2, we present an IMOI 
framework designed to facilitate effective interprofessional speak-up 
beyond patient safety, emphasizing the need for various mediating 
processes to enhance interprofessional working and learning, 
professional well-being, and patient outcomes. The resulting positive 
outcomes can, in turn, foster a speak-up culture, encouraging 
further input and engagement.

Recommendations

Knowledge—Traditional interprofessional training often focuses 
on general attitudes towards working together and the acquisition 
and demonstration of knowledge and skills (18). To promote 
effective speak-up behaviors within interprofessional teams, it is 
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important to equip them with technical tools that are tailored to 
their specific needs. One such tool is the “Humble Inquiry” 
approach, which emphasizes the use of curious and open-minded 
questioning (41). This approach requires the questioner to 
be vulnerable and willing to learn from the responses of others and 
may be used for speak-up in a subtle way. Ongoing training and 
education on this topic, in which the six cultural themes found in 
this study are emphasized, should be  key in facilitating 
interprofessional working and learning. Examining the effect on 
interprofessional practice is a subject for future research.

Reflective practice—Interprofessional teams must learn to 
minimize biases, acknowledge and appreciate the valuable insights 
and perspectives of all members. Interprofessional working and 
learning that incorporates a shared understanding of roles and 
responsibilities may contribute to this (42). Other studies have 
identified that encouraging reflexivity, or reflecting on one’s own 
professional identity and biases, can improve interprofessional 
working and learning (43, 44), by making people unconsciously 
suppress their own perspective for that of another (35). Having 
such a mind-set not only prepares the team for speaking up, but 
also for receiving feedback and engaging in reflective practices 
together (45). The socialized use of power is a fundamental 
prerequisite in this context, particularly because power and status 
differences can influence the willingness of members to participate 
in collective learning activities. These differences can impact their 

perceptions and feelings of psychological safety, their risk 
assessments, and their inclination to take initiative and independent 
action (33).

Consolidation in cultural patterns – The incorporation of the six 
themes uncovered in this study has the potential to be considered as 
targets for future interventions and bring about a desired shift in 
culture, promoting speaking-up, and interprofessional working and 
learning. Appelbaum et al. (18) arrived at a parallel finding indicating 
that psychological safety and power distance can serve as substantial 
factors driving cohesion and fostering effective collaboration. 
However, organizations often fail to address the motivational and 
supportive factors that impact the target group when preparing for 
change. As a result, implementation efforts are often unsuccessful in 
bringing about the desired behavioral change (21). Achieving effective 
interprofessional working and learning is only possible with the 
provision of optimal organizational support and resources. This 
requires individual transformation as well as changes in collective 
management and leadership practices. Therefore, leaders must possess 
the ability to envision the organization’s role and lead transformational 
efforts that align with the purpose of embedding the cultural aspects. 
So first of all it is crucial to establish a shared vision, such as through 
a speak-up pledge, and ensure that the organization has the ability to 
effectively receive and respond to feedback (37). To foster effective 
communication and relationships, leaders can be  trained using 
transformational and humble leadership styles. But most importantly, 

FIGURE 2

IMOI framework for effective interprofessional speak-up beyond patient safety.
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they play a crucial role in establishing habitual patterns that drive a 
cultural shift.

Strengths and limitations

The aim of this research was to provide valuable insights into the 
cultural influences on speak-up behavior. One of the strengths of this 
study lies in its comprehensive examination of the potential obstacles 
associated with implementing speak-up behavior, all the while 
recognizing the paramount significance of cultural factors in 
this context.

A limitation of this study is that it was conducted in only one 
hospital in one country. Although we believe in some transferability 
of the findings in similar healthcare systems and departments, the 
complexity of organizational culture means that findings may not 
be fully transferable to other countries. Therefore, it would be valuable 
to explore underlying cultural factors in different settings, not just in 
healthcare but also in other industries. Furthermore, a limitation lies 
in the selection of respondents, as the two residents who selected the 
respondents could potentially introduce bias. Respondents’ 
participation and responses may also be influenced by this approach, 
thus contributing to potential bias. To mitigate this bias, we sought to 
minimize it by having interviews conducted by an external individual 
who is not affiliated with the healthcare profession.

Conclusion

This study explores the impact of cultural factors on speak-up 
behavior for interprofessional working and learning. Six key cultural 
elements have been identified as enhancers of speak-up behavior 
within interprofessional working and learning. Rather than assigning 
blame, hierarchy can serve as a valuable facilitator. Emphasizing 
managerial vision, in addition to vital traits such as open-mindedness, 
is imperative. The incorporation of the themes uncovered in this study 
has the potential to bring about a desired shift in culture, promoting 
speaking up, and interprofessional working and learning. 
Transformational and humble leadership approaches offer valuable 
direction for applying this knowledge in the workplace and 
strategically utilizing the act of speaking up.
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