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and Clarke’s six-phase reflexive thematic analysis.

towards knowledge acquisition.

Background As technology advances, some schools are moving away from human cadaveric dissection to teach
anatomy, leading to concern regarding the possible loss of a professional identity building experience. This study
explored the role of dissection in students’ professional identity formation.

Methods A mixed-methods study was conducted using survey methodology and semi-structured interviews

of medical students at an American-style graduate-entry medical school in Singapore. The questionnaire adopted
the conceptual framework of the Ring Theory of Personhood and the Macleod-Clark Professional Identity Scale
was used to measure professional identity, followed by semi-structured interviews of students using Braun

Results Respondents did not differ substantively from non-respondents by age, nationality, or ethnicity, and year
of entering medical school, however, they were slightly more female dominant. The number of hours of hands-on
participation in dissection showed no significant relationship (r*=0.010; p=0.424) with professional identity forma-
tion measured by the MaclLeod-Clark Professional Identity Scale. Despite the survey results, semi-structured inter-
views revealed rich and nuanced findings suggesting the influence of dissection in participants’ professional identity
formation through deepening students’appreciation of humanistic values and enhancing their notions of patients’
personhood. Notably, students without dissection experience did not express these sentiments and were orientated

Conclusion While our findings do not suggest that dissection strongly impacts students’ professional identity forma-
tion, students shared thought-provoking experiences which suggest some level of its contribution. Careful considera-
tion of this phenomenon should be exercised prior to removing dissection in favour of technological alternatives.

Keywords Human cadaveric dissection, Professional identity formation, Medical students

Background

Human cadaveric dissection has historically been con-
sidered an essential educational tool to teach anatomical
science [1]. Despite being recognized as a key experience
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in medical education [2], the number of hours dedi-
cated to dissection classes has significantly declined over
the years [3], and in a few institutions, it has even been
removed entirely from the curriculum [4-6]. The debate
about whether or not to use dissection as an important
teaching method in medical education continues. It has
been further highlighted by the Coronavirus disease 2019
(Covid-19) pandemic when many traditional physical
anatomy classes were required to be delivered via online
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methods across various institutions [7-9]. This growing
trend of medical schools pivoting away from dissection
may have serious implications for professional identity
formation.

Professional identity formation (PIF) is a multifaceted,
individualized process of the transformation of a lay per-
son into a physician [10] conceptualized by the develop-
ment in which an individual identifies themselves as a
part of the profession, through the acquisition of essen-
tial knowledge, skills, attitudes, values, and behaviour
[11-13]. In a study by Monrouxe, Rees and Hu [14], it
was found that early exposure to patient interactions and
participation in small group discussions led by clinicians
contribute significantly to students’ development of pro-
fessional identity as engaging in interactive and meaning-
ful activities within the formal professional curriculum
encourages students to have a deeper understanding of
intricate human experiences. The dissection course as
part of the medical school’s curriculum has the poten-
tial to broaden the range of learning outcomes associated
with essential skills and attitudes in the process of PIF
[15].

Evidence suggests that dissection is an effective method
of learning human anatomy as it improves examination
scores [16—18] and enhances students’ motivation in
learning anatomical science [19]. Since the emergence
of modern alternative teaching methods, there has been
an increased focus on evaluating the efficiency and appli-
cability of the traditional method of teaching anatomy
in contrast to these newer technological options. For
instance, a meta-analysis of anatomy laboratory peda-
gogies showed no statistical significance of student per-
formance scores when comparing traditional dissection
to other laboratory methods (such as prosection, digital
media, 3D models/modelling, and hybrid approaches)
[20]. However, newer three-dimensional anatomy visu-
alization methods (i.e., virtual reality, augmented reality,
and computer-based three-dimensional visualizations)
were overall more effective in promoting anatomical
knowledge compared to traditional methods that have
been used for decades (i.e., cadaver and textbooks) [21].

While there may be advantages to acquiring knowledge
using other teaching modalities than dissection, there is
much to be known about the impact towards develop-
ing the soft skills of a future physician. Dissection could
also play an important role in PIF through reinforcing
compassion and respectful attitudes [22, 23] and patient-
centered professionalism [24] as seen in various qualita-
tive research using oral [25] and written reflections [2,
25] as well as surveys questionnaire [26]. Interestingly, a
study also showed students perceived plastinated speci-
mens with more respect and care than three-dimensional
printed models as they recognised the specimens as more
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real and authentic [27]. In this manner, dissection provid-
ing the real hands-on experience with the human body
can be useful in enhancing students’ appreciation and
respect, which are part of the process of PIF.

Hence, the possibility of removing dissection from
the medical education curriculum has caused some to
be concerned that there will be concomitant loss in the
development of students’ professional identity as a phy-
sician. As a result, over the years, medical schools have
developed and implemented a myriad of educational
interventions derived from varying interpretations of PIF
[28] with the intention to influence the development of a
student’s professional identity positively.

Although there is no unified theoretical framework
to examine the process of PIF in current literature [29],
demographics, values, goals, learning environment, men-
tors and role models are considered factors which may
influence PIF [30-32] and help in understanding the
complexities of both the experience and the active con-
structive process of professional formation [30]. There-
fore, the purpose of this study was to investigate the
association between the dissection experience in medical
school and the degree to which medical students exhibit
PIF, while controlling for important variables such as
demographic factors, motivation, empathy, mentoring,
and learning environment. We further explored medical
students’ perceptions of the impact that dissection had
on their PIF.

At the time of study, there was a cohort of students
affected by the Covid-19 pandemic and learnt human
anatomy without the dissection experience. This pro-
vided our study with a unique opportunity to explore the
differences between students with and without the dis-
section experience.

Methods

Study design

A mixed-methods study was conducted from November
2022 to January 2023 and included a quantitative survey-
based component as well as semi-structured follow-up
qualitative interviews.

Conceptual framework

We adopted Krishna and Alsuwaigh’s person-centric lens
of Ring Theory of Personhood (RToP) [33], which cat-
egorizes the influencing factors of PIF in its Individual,
Relational and Societal Rings. The Individual Ring repre-
sents an individual’s personal emotions and motivation,
enclosed by the Relational Ring representing relation-
ships such as supportive clinical interactions between
students and doctors and the most outer ring, Societal
Ring, includes the learning environment and formal
curriculum of a medical education [34]. The dissection
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Fig. 1 Dissection experience in the Societal Ring of Ring Theory
of Personhood framework

experience as part of the medical school curriculum was
included in the Societal Ring of the RToP framework as
shown in Fig. 1. Through the survey questionnaire and
interviews, we sought to understand how these factors
and dissection experience could contribute to the process
of PIF.

Participants & setting

Eligible participants were currently enrolled medical stu-
dents at the Duke-NUS Medical School, an American-
style, four-year graduate-entry medical school located
in the Republic of Singapore. It is a partnership between
the Duke School of Medicine (Durham, NC) and the
National University of Singapore.

Traditionally, Duke-NUS Medical School has included
15 three-hour cadaver sessions over 5 months as part of
its first-year course covering human anatomy. However,
due to the Covid-19 pandemic and resulting social dis-
tancing requirements and difficulty procuring human
cadavers, students in the entering cohort of 2020 were
not offered a dissection experience. For these students,
anatomy was taught through other resources includ-
ing textbooks and various digital resources. The school
resumed the dissection course for the subsequent
cohorts, thus, of the four cohorts enrolled at the time of
this study, three (Years 1, 2 and 4) had been exposed to
cadaveric instruction and one (Year 3) was not.

A single cadaver would be allocated to a group of 7 to
8 students in the dissection course. Students would take
turns to participate in hands-on dissection voluntarily.
Hence, there may be variations in the number of hours of
dissection experience for every student.
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Survey development and dissemination

We developed an online questionnaire inspired from
the RToP framework, to assess quantitatively the eight
domains including demographics, level of intrinsic and
extrinsic motivation and awareness of emotions such as
empathy, student’s relationship with their mentors and
their perspective of the learning environment, as well as
their professional identity and dissection experience as
shown in Table 1. A 46-item questionnaire was created
by amalgamating items from various previously validated
questionnaires on motivation, empathy, learning envi-
ronment and professional identity. Questions on demo-
graphics, mentors, and the number of hours of observed
and hands-on participation in dissection experience were
also included in the questionnaire. The psychometric
properties of the scale items are shown in Table 2, along
with the reference and their previously reported reliabil-
ity and internal consistency as calculated by Cronbach’s
coefficient alpha. The full 46-item questionnaire can be
found in Additional file 1.

An email invitation was sent to all eligible students
with a participation information sheet and a link to
complete the 10-minute self-administered question-
naire anonymously. At the end of the online survey,
students who were willing to participate in a zoom
interview were asked to provide their consent for future
follow-up. They could access a separate link where they
could leave their name, email, age, gender, current year
of study and answer a yes-no question to dissection
experience after consent was given. There was no link-
age between the survey responses and contact informa-
tion. A reminder email was sent a week later to eligible
students. This study was approved by the National Uni-
versity of Singapore Institutional Review Board (Ref:
DERC-02-221020).

A $5 voucher to a local food delivery service was avail-
able to students as reimbursement for completion of
survey. Instructions were given to take a screenshot and

Table 1 Survey domains inspired by the Ring Theory of
Personhood (RToP) framework

Ring Theory of Personhood Survey Domains

Individual Ring Intrinsic Motivation
Extrinsic Motivation
Empathy

Relational Ring Student-Mentor Relationship
Societal Ring Dissection experience
Learning Environment
Demographics

Professional Identity
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Table 2 Calculated reliability statistics of survey instruments and comparison with previously reported values

Scale Number  Obtained Previously reported Alpha  References

ofltems  Cronbach’s

Alpha

Demographics 6 Not applicable Not applicable -
Intrinsic Motivation 4 0.694 0.79 [35] Motivated Strategies for Learning Questionnaire (MSLQ) [36]
Extrinsic Motivation 4 0.759 0.78 [35] Motivated Strategies for Learning Questionnaire (MSLQ) [36]
Empathy 8 0.664 0.7 t0 0.8 [37] Interpersonal Reactivity Index (IRI) [38]
Dissection experience 2 Not applicable ~ Not applicable -
Mentor 2 Not applicable Not applicable -
Learning Environment 8 0.763 0.94 [39] to 0.97 [40] AAMC Graduation Questionnaire (AAMC-GQ) [41, 42]
Professional Identity 9 0.903 0.83 [43] MacLeod Clark Professional Identity Scale (MCPIS-9) [44]

email the final page of the survey to the school’s depart-
ment of education. The results of the survey were kept
anonymous. An additional $15 voucher was provided to
the 12 students who participated in a follow-up interview.

Survey data
We report descriptive statistics of all demographic data,
dissection experience, and construct measures obtained
from the survey. We then obtained bivariate correlations
of each of those variables with the primary outcome of
“professional identity score”

All survey data was analysed using SPSS version 26
(IBM Corp, Armonk, NY, USA).

Qualitative data collection methods

To provide deeper insight into the role of dissection in
PIF, we followed up the survey with in-depth semi-struc-
tured interviews of a selected subset of students (n=12),
to better understand the respondents’ experience in dis-
section course and explore their perception of how the
experience could impact their PIF as a doctor. The inter-
views were all conducted in-person by one interviewer
(OCX) and each took between 15 to 30 minutes.

Out of the 69 respondents of the online survey, 42
(61%) had indicated interest in participating in a follow-
up interview. Purposive quota sampling strategy was
implemented to ensure the same number of respond-
ents were selected across all 4 years. Three respondents
from each cohort, Years 1 to 4, were interviewed. Six
males and six females were interviewed, with one male
and two females from the non-dissection cohort (Year
3), and five males and four females from the dissec-
tion cohorts (Years 1, 2 and 4). The interviewer used a
semi-structured topic guide, and all the interviews were
conducted in English over a six-week period between
December 2022 to January 2023. Informed consent was
obtained at the end of the online survey and verbal con-
sent at the start of the interview. Permission was sought

for the interviews to be audio-recorded for transcrip-
tion purposes. All interviews were transcribed verba-
tim by OCX.

Reflexivity [45]

The interviewer (OCX) is presently enrolled as a medi-
cal student at Duke-NUS and belongs to the 2020 enter-
ing cohort who went through the first-year curriculum
without the dissection course because of the Covid-19
pandemic. OCX was trained to develop the topic guide,
and iteratively collected and analysed data to refine the
topic guide by FYY, a qualitative researcher and reflex-
ive thematic analysis practitioner at the Academic
Medicine Education Institute, which is affiliated with
Duke-NUS Medical School.

Qualitative data analysis

OCX and FYY analysed the interview transcripts using
Braun and Clarke’s six-phase reflexive thematic analy-
sis (RTA) informed by a critical realist ontology which
asserts that reality is accessible but is mediated by soci-
ocultural meanings [46]. OCX and FYY independently
wrote familiarization notes (phase 1) and coding (phase
2) was conducted inductively (at latent and semantic lev-
els) and deductively (sensitized by RToP constructs) for
two transcripts, one of a participant with dissection expe-
rience and one without. Discussions followed where they
examined the content of the codes, focusing on whether
and how dissection influenced PIF. OCX subsequently
coded the remaining 10 transcripts and, at regular meet-
ings with FYY, constructed candidates themes (phase 3)
through the use of clustering and code-promotion tech-
niques [46]. Using thematic mapping and the principles
of central organizing concepts, the candidate themes
were refined (phase 4) and finalized (phase 5). OCX
wrote the manuscript (phase 6) with inputs from FYY.
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Results

Survey results

Overall, 69 of 301 eligible students responded to the
online survey, yielding a response rate of 23%. Out of the
69 respondents, there were 16 respondents from Year 1,
17 respondents from Year 2, 20 respondents from Year
3, and 16 respondents from Year 4. Respondents did not
differ substantively from non-respondents by age, nation-
ality, or ethnicity, and year of entering medical school,
however, were slightly more female dominant.

The number of hours of observed (r>=0.017; p =0.286)
and hands-on (r>=0.010; p=0.424) participation in dis-
section showed no significant relationship with PIF
measured by the MCPIS-9 in Fig. 2a and b respectively.
We also explored the bivariate relationship between PIF
and all survey factors such as demographics, level of
motivation and empathy, relationship with mentors, stu-
dents’ perspective of the learning environment, observed
and hands-on dissection experience. From that analysis,
female gender and students’ perspective of the learning
environment were statistically associated with the PIF
score, as shown in Tables 3 and 4.

Qualitative findings

While the survey did not show statistical significance, the
qualitative part of the study revealed rich and nuanced
findings showing how dissection influenced partici-
pants’ PIF. Most students shared how dissection seemed
to have deepened their sense of humanistic values and
enhanced their notions of patients’ personhood. By com-
parison, non-dissection students talked about anatomy
almost exclusively from the perspective of knowledge
acquisition.
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Table 3 Demographic characteristics of respondents and

professional identity score

Mean Correlation with
Professional Professional Identity
Identity Score Score
(n=69) (p-val)
Gender, n (%)
Male, 25 (36.2%) 29.5(9.0) 0311 (0.009)
Female, 44 (63.8%) 34.7(7.1)
Age, n (%)
21-24years, 12 (17.3%) 34.3(10.1) —0.125(0.307)
25-29years, 41 (59.4%) 33.0(7.7)
>30vyears, 16 (23.2%) 31.2(8.1)
Year in Medical School,
n (%)
[, 16 (23.2%) 325(9.7) —0.086 (0.482)
11,17 (24.6%) 343 (6.8)
111, 20 (29.0%) 336 (8.6)
>V, 16 (23.2%) 306 (7.4)
Physician family member,
n (%)
Yes, 10 (14.5%) 34.1 (10.1) 0.064 (0.602)
No, 59 (85.5%) 236(7.9)

Theme 1: Dissection deepens students’ appreciation

of humanistic values

Dissection appeared to evoke strong emotions in partici-
pants which deepened their understanding of humanis-
tic values such as compassion, empathy, and respect for
others. Many of these participants reported feeling “emo-
tional” (P4; Yearl medical student) when learning anat-
omy through dissection. This was especially so for their
first dissection class as participants did not have prior
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Table 4 Description of study variables and correlation with
professional identity score

Mean (SD) Correlation with
n=69 Professional Identity
Score
(p-val)
Hours of Observed Dissection 10.8 (12.0) —0.130 (0.286)
Hours of Hands-On Dissection 126 (12.3) —0.098 (0.424)
Intrinsic Motivation® 220(3.2) 0.063 (0.608)
Extrinsic Motivation® 184 (4.7) —0.057 (0.642)
Learning Environment 33.8(5.0) 0.285(0.018)
Empathy 316 (3.7) 0.024 (0.844)
Mentor 49(1.6) —0.029 (0.815)

? n=68; One student did not complete the MSLQ Intrinsic and Extrinsic
Motivation items on the questionnaire

contact with a cadaver and the experience seemed to be
highly visceral:

I actually had a panic attack, you know, as in, umm
I was really very uncomfortable with, you know, cut-
ting open a human body. (P3; Yeard medical stu-
dent)

The journey of learning anatomy through dissection
was an intensely emotional one as students had to cut
“through all the layers” of skin, muscles, and tissues to get
to organs such as “the heart” (P2; Year2 medical student).
Notably, many students shared how they were taught by
the faculty to handle the process in a way “to show the
cadavers the respect that they deserve since they volun-
teered their bodies for science” (P8; Yearl medical stu-
dent). They were humbled by the donors’ noble sacrifice
to enhance the medical education of future physicians:

We always believe that when we die, we have to have
the full body and then just let it decay in the coffin,
not being touched by other people, or take out their
organs or something, but they are willing to contrib-
ute their body. (P5; Year2 medical student)

The gratitude the students felt towards the selfless indi-
viduals who donated their bodies to medical education
also helped the students to feel “a lot of compassion” (P7;
Year4 medical student) and “empathy and the respect for
life” (P11; Yearl medical student). The sense of appre-
ciation was further highlighted on the Donor Memorial
Day, an annual tradition of the school where participants
conveyed their gratitude through hand-written notes and
poems. They were encouraged to reflect deeply on the
significance of their authentic learning opportunity to
thank their cadavers as their silent teachers:

We wrote cards, we wrote poems...to kind of
express... “You're like our teacher as well, and you
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know thank you really thank you for that opportu-
nity to learn from you” (P3; Year4 medical student)

The dissection experience was an unforgettable expe-
rience for many participants as they learnt to appreciate
the donors’ sacrifice. The process seemed to have deep-
ened their humanistic values such as respect, empathy,
and compassion.

Theme 2: Dissection enhanced students’ notions of patients’
personhood

By learning about anatomy through dissection, partici-
pants shared how they started to notice social aspects
associated with the human body. They could see their
cadaver who “was once a person who they have their
own life, their own dreams, their own aspirations” (P12;
Year2 medical student). This emphasized the concept of
personhood as participants recognized their cadaver as
a person who had lived, loved, and lost, and that their
patient’s disease was just a part of their identity:

Our patient’s liver was quite cirrhotic and then I
thought, oh, this was because our patient drank
alcohol, and then I started to think of all the mem-
ories, the patient or the cadaver might have. (P7;
Year4 medical student)

Having a heightened sense of patients’ personhood
seemed to have the effect of encouraging students to
regard patients as individuals. Several spoke of how when
they become physicians, they would “not just purely treat
the (patient’s) disease” (P5; Year2 medical student) but
also consider other areas such as the social determinants
of health:

1 think it is the aspect of building that sense of empa-
thy and seeing what'’s beyond the patient’s presenta-
tion... and look at what are some of the social factors
that we could improve. (P9; Yeard medical student)

Thus, dissection experience seemed to provide a pre-
cious window through which medical students could see
patients as unique individuals to whom they would pro-
vide care in a more compassionate and caring way.

Theme 3: Learning anatomy without dissection orientated
students towards knowledge acquisition

Participants without dissection experience reported
knowledge acquisition as the main purpose in learning
anatomy. They did not express the same sentiments as
shown in the previous two themes by students with dis-
section experience. For instance, they did not talk about
patients’ personhood and relating to them as individu-
als. The focal point for learning anatomy seemed to be
all about medical knowledge. When asked, “Apart from
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knowledge, how do you think learning from non-dissec-
tion resources has contributed to your development in
becoming a doctor?’, participant 1 responded, “Honestly,
I don’t think (it did) so” He saw it as simply a tool to learn
human anatomy which could be easily substituted by
other learning resources:

If you really are interested in anatomy, you will find
your own ways to learn it. I don’t think really need to
rely too heavily on cadaveric dissections. (P1; Year3
medical student)

Another participant without dissection experience
shared how she would use her anatomical knowledge in
relation to her patient, which was primarily confined to
scientific knowledge and facts:

If patient asks any questions and if it is somewhat
connected to anatomy, then I can try to answer.
(P10; Year3 medical student)

However, when the focal point was solely on factual
anatomical knowledge, there seemed to be little consid-
eration given to physician-patient relationships. Lack of
dissection experience appeared to have deprived students
the opportunity to engage in emotions such as empathy,
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respect, and compassion in relation to patients, which are
key aspects of PIF.

The 3 study themes are summarized with representa-
tive quotes in Table 5.

Discussion

The purpose of this study was to investigate the associa-
tion between the dissection experience and the PIF, while
controlling for important variables such as demographic
factors, motivation, empathy, mentoring, learning envi-
ronment. The survey results of this study do not suggest
that dissection experience strongly impacts students’ PIF.
This finding is unexpected as previous studies had shown
the student-cadaver relationship as a positive influence
in students’ PIF [2, 47, 48] and dissection provided the
opportunity to develop social skills, encouraging discus-
sion, and introspection, all of which can shape a student’s
professional identity [49, 50]. In addition, in our results
shown in Table 3, increasing years in medical school did
not correlate with increasing PIF scores. Exemplary role
models, effective mentorship, and a nurturing learning
environment in medical schools are considered to be
the primary factors in driving the process of PIF [51, 52].
Hence, it would be hypothesized for medical students to

Table 5 Summary table of study themes with representative quotes

Theme 1: Dissection deepens students’ appreciation of humanistic values.
The gratitude the students felt towards the selfless individuals who donated their bodies to medical education helped the students to feel compas-

sion, empathy and the respect for life.

The journey of learning anatomy through dissection was an intensely
emotional experience.

Students were humbled by the donors'noble sacrifice to enhance
the medical education of future physicians.

They were encouraged to reflect deeply on the significance of their
authentic learning opportunity to thank their cadavers as their silent
teachers.

I actually had a panic attack, you know, as in, umm | was really very uncomfort-
able with, you know, cutting open a human body. (P3; Year4 medical student)

We always believe that when we die, we have to have the full body and then
just let it decay in the coffin, not being touched by other people, or take out their
organs or something, but they are willing to contribute their body. (P5; Year2
medical student)

We wrote cards, we wrote poems.....to kind of express. .. “You're like our teacher
as well, and you know thank you really thank you for that opportunity to learn
from you” (P3; Year4 medical student)

Theme 2: Dissection enhanced students’ notions of patients’ personhood.
The dissection experience seemed to provide a precious window through which medical students could see patients as unique individuals to whom

they would provide care in a more compassionate and caring way.

The concept of personhood was emphasized as participants recognized
their cadaver as a person who had lived, loved, and lost.

Participants expressed their intention that when they become physicians,
their approach would extend beyond merely addressing the patient’s dis-
ease; they would also consider various aspects of a patient’s well-being,
including the social determinants of health.

Our patient’s liver was quite cirrhotic and then | thought, oh, this was because
our patient drank alcohol, and then | started to think of all the memories, the
patient or the cadaver might have. (P7; Year4 medical student)

I think it is the aspect of building that sense of empathy and seeing what's
beyond the patient’s presentation. .. and look at what are some of the social
factors that we could improve. (P9; Year4 medical student)

Theme 3: Learning anatomy without dissection orientated students towards knowledge acquisition.
Participants without dissection experience reported knowledge acquisition as the main purpose in learning anatomy.

Participants who did not undergo dissection saw it as simply a tool
to learn human anatomy which could be easily substituted by other
learning resources.

A participant shared how she would use her anatomical knowledge
in relation to her patient, which was primarily confined to scientific
knowledge and facts.

Ifyou really are interested in anatomy, you will find your own ways to learn it.
I don't think really need to rely too heavily on cadaveric dissections. (P1; Year3
medical student)

If patient asks any questions and if it is somewhat connected to anatomy, then |
can try to answer. (P10; Year3 medical student)
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have greater PIF score as they progress to senior years
compared to their juniors. It is surprising that our survey
results did not support these hypotheses.

However, upon qualitatively exploring participants’
perceptions of the impact that dissection had on their PIF,
students expressed that dissection deepened their sense
of humanistic values and enhanced their notions of
patients’ personhood. Their perceptions revealed in
this study corroborate the important role of dissection
in influencing the maturation of moral and humanistic
concepts consistent with prior studies [53-55]. These
apparent discordant findings between quantitative and
qualitative approaches may suggest that the measure of
PIF used in this study was not sensitive enough to cap-
ture the nuances of the phenomenon.

In relation to the appreciation of humanistic values,
there was a study by Weeks, Harris and Kinzey [22] in
which four strategies were proposed to instil respect and
compassion in medical students through the dissection
experience. Firstly, they advocate for the use of the term
“donor” instead of “cadaver” to deepen their apprecia-
tion for the donated body as the students’ first “patient”
Secondly, instructors should provide personal informa-
tion about donors, such as their name, age, history, and
likely cause of death. Thirdly, students should be encour-
aged to reflect on their emotions and engage in discus-
sions after the dissection experience. Finally, the authors
recommend holding a memorial ceremony involving
both students and faculty to provide a closure to the dis-
section experience, reinforcing positive values and pro-
moting understanding of diverse cultural and religious
beliefs. Notably, our school similarly integrates these four
strategies into our curriculum and this likely contributed
to enhancing students’ recognition and appreciation of
humanistic values. The use of these strategies in the dis-
section course may reduce the tendency towards objec-
tification in the medical profession through humanizing
the experience of anatomical dissection.

For several decades, students were taught to focus on
acquiring scientific knowledge and ignore the art — the
human face — of medicine in cadaveric dissection [56].
However, this emotional detachment towards cadavers
has been changing in many institutions [57] which is to
give greater attention to the cadaver and future patient
as a person rather than a disease [47, 58] so to nurture
students as humane physicians. This could be an achiev-
able goal as learning the anatomy with a cadaver is fun-
damentally an ambiguous encounter; the cadaver was
seen as both a human referent and as a learning tool [49,
59]. In this circumstance, it provides an opportunity for
students to recognise their cadaver as a person. When a
participant saw the cirrhotic liver in her cadaver, she was
triggered to think about the cadaver or the patient as a
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person, and the memories that he or she may hold. The
intricacies of the human body serve as a reminder of life.
Participants also engaged in reflection from a humanistic
perspective, recognizing that people come from diverse
backgrounds and are shaped by various social influences,
as fully-fledged human beings with their own differences.

Hence, the dissection experience could potentially
enhance students’ notions of patients’ personhood and
produce physician who are more compassionate and car-
ing. In fact, recent studies also showed patients desiring
a positive interpersonal relationship with their doctor,
wanting the doctor to treat and care for them as a unique
individual [60, 61]. Consequently, a strong physician-
patient relationship could increase patient’s medical
adherence [62—-64] and achieve better results associated
with their health [65, 66]. Beyond improving patient out-
comes, relational skills improve the patients’ perception
of their physicians [67], which reciprocally reinforces the
feeling of connectedness and trust between the patient
and physicians.

In contrast, participants without dissection experience
were orientated towards knowledge acquisition. It was
evident in the participants’ responses when asked about
learning from non-dissection resources. A participant
viewed knowledge acquisition as the sole contribution
from non-dissection resources in his development to
becoming a doctor whereas the other participants were
also focused on factual anatomical knowledge. There
was no commentary on developing humanistic values or
understanding patients’ personhood from participants
without dissection experience. These participants were
likely unaware of the limitations in their experience with
non-dissection resources. Therefore, the lack of dissec-
tion experience appeared to have deprived students the
opportunity to engage in emotions such as empathy,
respect and in recognising their cadaver or the patient as
a person as seen in the previous themes. This was a major
distinction between students with and without dissection
experience elicited from our study.

In the context of medical education involving the use of
dissection, numerous studies had already suggested the
educational benefits of developing important humanistic
qualities and contributions towards students’ PIF [2, 25,
68-71]. However, our study stands out by demonstrating
a clear distinction between the two groups of participants
in terms of their key takeaways. The significance of per-
ceiving patients as individuals is a crucial aspect of medi-
cal practice considering that patient’s dissatisfaction in
modern day medicine rarely stems from the inadequacies
of scientific knowledge [72]. Instead, patients are increas-
ingly concerned on how well they could connect and
communicate with their physician [73, 74]. Students may
find it easier to establish this connection if they possess
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humanistic values and treat their patients as individu-
als with unique experiences and feelings beyond their
medical condition. This holds significant implications for
medical schools looking to adjust their current teaching
methods to the learning experience of anatomy.

Limitations and future research directions

The generalization of the survey results could be com-
promised as this study used a convenience sample, was
conducted at a single institution, and obtained a low
response rate. Although results may not represent all
medical students everywhere, it provides important
methodological considerations for future studies on the
topic, most notably in the measurement of the outcome
(PIF) and the objective assessment of dissection expe-
rience. Future studies may benefit from more precise
measures of these constructs.

Given that presently, there is no unified theoreti-
cal framework to examine the process of PIF, future
researchers may consider collecting more qualitative
data from different medical schools using methodologies
such as constructive grounded theory to develop from
grounds up a theory about how dissection influences PIF.

Conclusion

This study expands on the possible impact of dissection
in PIE. Besides focusing on the score of PIF (whether it
increases or not), this study proposes to be cognizant
of the unique experience of dissection in providing the
opportunity to nurture students in becoming humane
and compassionate physicians. Careful consideration of
this phenomenon should be exercised prior to removing
dissection in favour of technological alternatives.

Abbreviations
PIF Professional identity formation
RToP  Ring Theory of Personhood

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512909-023-04913-x.

[ Additional file 1. Survey Questionnaire }

Acknowledgements
The authors would like to thank all the medical students who participated in
the study for their time and enthusiasm.

Authors’ contributions

OCX and SC conceived the study topic and design and analyzed and inter-
preted data. FYY assisted in design and analysis and interpretation of data.
OCX wrote the manuscript with inputs from SC and FYY. All authors take full
responsibility for the manuscript.

Page 9 of 11

Funding
Not applicable.

Availability of data and materials

All data generated or analysed from the survey results during this study are
included in this published article. There is no public availability to the inter-
view transcripts outside of the research team due to reasons of confidentiality.

Declarations

Ethics approval and consent to participate

This study was approved by the National University of Singapore Institutional
Review Board (Ref: DERC-02-221020). Informed consent was obtained at the
start of the online survey. Another informed consent was obtained from par-
ticipants who agreed to be interviewed at the end of the online survey.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 24 August 2023 Accepted: 28 November 2023
Published: 19 December 2023

References

1. Ghosh SK. Human cadaveric dissection: a historical account from ancient
Greece to the modern era. Anat Cell Biol. 2015:48(3):153-69.

2. Abrams MP, Eckert T, Topping D, Daly KD. Reflective writing on the
cadaveric dissection experience: an effective tool to assess the impact
of dissection on learning of anatomy, humanism, empathy, well-being,
and professional identity formation in medical students. Anat Sci Educ.
2021;14(5):658-65.

3. McBride JM, Drake RL. National survey on anatomical sciences in medical
education. Anat Sci Educ. 2018;11(1):7-14.

4. Sugand K, Abrahams P, Khurana A. The anatomy of anatomy: a review for
its modernization. Anat Sci Educ. 2010;3(2):83-93.

5. Guttmann GD, Drake RL, Trelease RB. To what extent is cadaver dissection
necessary to learn medical gross anatomy? A debate forum. The Ana-
tomical Record Part B: The New Anatomist. 2004;2818B(1):2-3.

6. Mclachlan JC, Bligh J, Bradley P, Searle J. Teaching anatomy without
cadavers. Med Educ. 2004;38(4):418-24.

7. Shin M, Prasad A, Sabo G, Macnow ASR, Sheth NP, Cross MB, et al.
Anatomy education in US medical schools: before, during, and beyond
COVID-19. BMC Med Educ. 2022;22(1):103.

8. Brassett C, Cosker T, Davies DC, Dockery P, Gillingwater TH, Lee TC,
et al. COVID-19 and anatomy: stimulus and initial response. J Anat.
2020,237(3):393-403.

9. Ortadeveci A, Ermez MN, Oz S, Ozden H. A survey study on distance
anatomy education: challenges unique to anatomy. Surgical and radio-
logic anatomy (English ed). 2022,44(1):41-7.

10. Holden M, Buck E, Clark M, Szauter K, Trumble J. Professional identity
formation in medical education: the convergence of multiple domains.
HEC Forum. 2012;24(4):245-55.

11. Ibarra H. Provisional selves: experimenting with image and identity in
professional adaptation. Adm Sci Q. 1999,44(4):764-91.

12. Weaver R, Peters K, Koch J, Wilson I.‘Part of the team': professional identity
and social exclusivity in medical students. Med Educ. 2011;45(12):1220-9.

13. Jarvis-Selinger S, MacNeil KA, Costello GRL, Lee K, Holmes CL. Under-
standing professional identity formation in early clerkship: A novel
framework. Acad Med. 2019,94(10):1574-80.

14. Monrouxe LV, Rees CE, Hu W. Differences in medical students’ explicit
discourses of professionalism: acting, representing, becoming. Med Educ.
2011,45(6):585-602.


https://doi.org/10.1186/s12909-023-04913-x
https://doi.org/10.1186/s12909-023-04913-x

Ong et al. BMC Medlical Education (2023) 23:970

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34

35.

36.

37.

38.

39.

Lempp HK. Perceptions of dissection by students in one medical
school: beyond learning about anatomy. A qualitative study. Med Educ.
2005;39(3):318-25.

Yeager VL. Learning gross anatomy: dissection and prosection. Clin Anat.
1996;9(1):57-9.

Thompson AR, Marshall AM. Participation in dissection affects student
performance on gross anatomy practical and written examinations:
results of a four-year comparative study. Anat Sci Educ. 2020;13(1):30-6.
Johnson JH. Importance of dissection in learning anatomy: personal dis-
section versus peer teaching. Clin Anat. 2002;15(1):38-44.

Abdel Meguid EM, Khalil MK. Measuring medical students' motiva-

tion to learning anatomy by cadaveric dissection. Anat Sci Educ.
2017;10(4):363-71.

Wilson AB, Miller CH, Klein BA, Taylor MA, Goodwin M, Boyle EK,

et al. A meta-analysis of anatomy laboratory pedagogies. Clin Anat.
2018;31(1):122-33.

Triepels CPR, Smeets CFA, Notten KJB, Kruitwagen RFPM, Futterer JJ,
Vergeldt TFM, et al. Does three-dimensional anatomy improve student
understanding? Clin Anat. 2020;33(1):25-33.

Weeks SE, Harris EE, Kinzey WG. Human gross anatomy: A crucial

time to encourage respect and compassion in students. Clin Anat.
1995;8(1):69-79.

Sathvika SV, Yuvaraj MF, Karunakaran B, Gunapriya R, Kumaresan M,
Begum Z, et al. Donor oath: respect to the mortal teacher to learn ethics
and humanitarian values of anatomy. Cureus. 2022;14(3)

Rathbone A, Nazar H, Harburn J, Todd A, Husband AK. Exploring under-
graduate pharmacy student experiences of learning human anatomy
using cadaveric specimens. Am J Pharm Educ. 2019;83(8):7103.
Shiozawa T, Glauben M, Banzhaf M, Griewatz J, Hirt B, Zipfel S, et al. An
insight into professional identity formation: qualitative analyses of two
reflection interventions during the dissection course. Anat Sci Educ.
2020;13(3):320-32.

Parker E, Randall V. Learning beyond the basics of cadaveric dissection: a
qualitative analysis of non-academic learning in anatomy education. Med
Sci Educ. 2021;31(1):147-53.

Radzi S, Chandrasekaran R, Peh ZK, Rajalingam P, Yeong WY, Mogali SR.
Students'learning experiences of three-dimensional printed models
and plastinated specimens: a qualitative analysis. BMC Med Educ.
2022;22(1):695.

Mount GR, Kahlke R, Melton J, Varpio L. A critical review of professional
identity formation interventions in medical education. Acad Med.
2022,97(115):596-5106.

Cohen MJM, Kay A, Youakim JM, Balaicuis JM. Identity transformation in
medical students. Am J Psychoanal. 2009;69(1):43-52.

Sharpless J, Baldwin N, Cook R, Kofman A, Morley-Fletcher A, Slotkin R,
et al. The becoming: students' reflections on the process of professional
identity formation in medical education. Acad Med. 2015;90(6):713-7.
Mahajan R, Goyal PK, Singh T. Professional identity formation of medical
educators: A thematic analysis of enabling factors and competencies
needed. Int J Appl Basic Med Res. 2022;12(3):189-95.

Rivard SJ, Vitous CA, De Roo AC, Bamdad MC, Jafri SM, Byrnes ME, et al.
“The captain of the ship A qualitative investigation of surgeon identity
formation. Am J Surg 2022;224(1):284-291.

Radha Krishna LK, Alsuwaigh R. Understanding the fluid nature of person-
hood - the ring theory of personhood. Bioethics. 2015;29(3):171-81.
Sarraf-Yazdi S, Teo YN, How AEH, Teo YH, Goh S, Kow CS, et al. A scoping
review of professional identity formation in undergraduate medical
education. J Gen Intern Med. 2021;36(11):3511-21.

Cook DA, Thompson WG, Thomas KG. The motivated strategies for learn-
ing questionnaire: score validity among medicine residents. Med Educ.
2011;45(12):1230-40.

Duncan T, Pintrich P, Smith D, McKeachie W. Motivated Strategies for
Learning Questionnaire (MSLQ) Manual; 2015.

Baldner C, McGinley JJ. Correlational and exploratory factor analyses (EFA)
of commonly used empathy questionnaires: new insights. Motiv Emot.
2014;38(5):727-44.

Davis M. A multidimensional approach to individual differences in empa-
thy. JSAS Catalog Sel Doc Psychol. 1980;10

Toosi M, Modarres M, Amini M, Geranmayeh M. A survey of midwifery
graduates’ opinions about midwifery education in Iran: a cross-sectional
study. BMC Medical Education. 2021;21(1):340.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

56.

57.
58.

59.

60.

61.

62.

63.

Page 10 of 11

Strachan K, Ansari AA. Feasibility and psychometric analysis of graduate
satisfaction survey of medical students graduating from the Royal Col-
lege of Surgeons in Ireland-Medical University of Bahrain (RCSI Bahrain).
SpringerPlus. 2016;5(1):311.

AAMC. Association of American Medical College (AAMC) Graduation
Questionnaire (GQ) 2023 [Available from: https://www.aamc.org/data-
reports/students-residents/report/graduation-questionnaire-gq.

AAMC. 2022 Association of American Medical College Medical (AAMC)
School Graduation Questionnaire 2022 [Available from: https://www.
aamc.org/media/59071/download?attachment.

Worthington M, Salamonson Y, Weaver R, Cleary M. Predictive validity of
the Macleod Clark professional identity scale for undergraduate nursing
students. Nurse Educ Today. 2013;33(3):187-91.

Adams K, Hean S, Sturgis P, Frcn J. Investigating the factors influencing
professional identity of first-year health and social care students. Learn
Health Soc Care. 2006;5:55-68.

O'Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for report-
ing qualitative research: a synthesis of recommendations. Acad Med.
2014,89(9):1245-51.

Terry G, Hayfield N, Clarke V, Braun V. The SAGE Handbook of qualitative
research in psychology. 2017 2023/03/16. 55 City road. London: SAGE
Publications Ltd. Available from: https://sk.sagepub.com/reference/the-
sage-handbook-of-qualitative-research-in-psychology.

Flack NAMS, Nicholson HD. What do medical students learn from dissec-
tion? Anat Sci Educ. 2018;11(4):325-35.

Coulehan JL, Williams PC, Landis D, Naser C. The first patient: reflections
and stories about the anatomy cadaver. Teaching and learning in medi-
cine. 1995;7(1):61-6.

Hafferty FW. Cadaver stories and the emotional socialization of medical
students. J Health Soc Behav. 1988;29(4):344-56.

Hartmann CA, Hutchinson EF, Kramer B. Anatomy: an opportunity

for south African health science students to discuss their emotional
responses to human remains in the laboratory. Educ Sci. 2022;12(6):367.
O'Doherty D, Culhane A, O'Doherty J, Harney S, Glynn L, McKeague H,

et al. Medical students and clinical placements - a qualitative study of the
continuum of professional identity formation. Education for. Primary Care.
2021,32(4):202-10.

Gaufberg E, Bor D, Dinardo P, Krupat E, Pine E, Ogur B, et al. In pursuit

of educational integrity: professional identity formation in the Harvard
Medical School Cambridge integrated clerkship. Perspect Biol Med.
2017,60(2):258-74.

Rocha AOD, Junior MAF, Girotto MC, Moraes MPOD, Thomaz GDGR, Cam-
pos DD, et al. Brazilian ceremony in honor of body donors. International
Journal for Innovation Education and Research. 2018:6(2):264—73.

Souza AD, Kotian SR, Pandey AK, Rao P, Kalthur SG. Cadaver as a first
teacher: A module to learn the ethics and values of cadaveric dissection.
Journal of Taibah University Medical Sciences. 2020;15(2):94-101.

. Rizzolo LJ. Human dissection: an approach to interweaving the traditional

and humanistic goals of medical education. Anat Rec. 2002,269(6):242-8.
Dickinson GE, Lancaster CJ, Winfield IC, Reece EF, Colthorpe CA. Detached
concern and death anxiety of first-year medical students: before and after
the gross anatomy course. Clin Anat. 1997;10(3):201-7.

Strkalj GAP. Nalini. Commemorations and Memorials.

da Rocha AO, Maués JL, Chies GAF, da Silva AP. Assessing the impact of

a ceremony in honor of the body donors in the development of ethi-

cal and humanistic attitudes among medical students. Anat Sci Educ.
2020;13(4):467-74.

Goss AL, Viswanathan VB, DeLisser HM. Not just a specimen: A qualitative
study of emotion, morality, and professionalism in one medical school
gross anatomy laboratory. Anat Sci Educ. 2019;12(4):349-59.

Mazor KM, Beard RL, Alexander GL, Arora NK, Firneno C, Gaglio B, et al.
Patients’and family members'views on patient-centered communication
during cancer care. Psycho-Oncology. 2013;22(11):2487-95.

Coulter A. Patients'Views of the good doctor: doctors have to earn
Patients'Trust. BMJ: Br Med J 2002,325(7366):668-669.

Georgopoulou S, Nel L, Sangle SR, D'Cruz DP. Physician—patient
interaction and medication adherence in lupus nephritis. Lupus.
2020,29(10):1168-78.

Kerse N, Buetow S, Mainous AG 3rd, Young G, Coster G, Arroll B. Physician-
patient relationship and medication compliance: a primary care investi-
gation. Ann Fam Med. 2004;2(5):455-61.


https://www.aamc.org/data-reports/students-residents/report/graduation-questionnaire-gq
https://www.aamc.org/data-reports/students-residents/report/graduation-questionnaire-gq
https://www.aamc.org/media/59071/download?attachment
https://www.aamc.org/media/59071/download?attachment
https://sk.sagepub.com/reference/the-sage-handbook-of-qualitative-research-in-psychology
https://sk.sagepub.com/reference/the-sage-handbook-of-qualitative-research-in-psychology

Ong et al. BMC Medlical Education (2023) 23:970 Page 11 of 11

64. Zolnierek KB, Dimatteo MR. Physician communication and patient adher-
ence to treatment: a meta-analysis. Med Care. 2009;47(8):826-34.

65. Hojat M, Louis DZ, Markham FW, Wender R. Physicians' empathy and clini-
cal outcomes for diabetic patients. Acad Med. 2011;86(3):359-64.

66. Weeger S, Farin E. The effect of the patient-physician relationship on
health-related quality of life after cardiac rehabilitation. Disabil Rehabil.
2017;39(5):468-76.

67. Ruben BD. Communication theory and health communication practice:
the more things change, the more they stay the Same1. Health Commun.
2016;31(1):1-11.

68. Kumar Ghosh S, Kumar A. Building professionalism in human dissection
room as a component of hidden curriculum delivery: A systematic review
of good practices. Anat Sci Educ. 2019;12(2):210-21.

69. MacPherson E, Lisk K. The value of in-person undergraduate dissec-
tion in anatomical education in the time of Covid-19. Anat Sci Educ.
2022;15(4):797-802.

70. Miyoshi M, Mori T, Tanimura C, Nakane H, Mukuda T, Okazaki K, et al.
Impact of hands-on experience of a cadaver dissection on the profes-
sional identity formation of health sciences students. Yonago Acta
Medica. 2019;62(1):131-6.

71. Chang HJ, Kim HJ, Rhyu 1J, Lee YM, Uhm CS. Emotional experiences of
medical students during cadaver dissection and the role of memorial
ceremonies: a qualitative study. BMC Med Educ. 2018;18(1):255.

72. lorio S, Cilione M, Martini M, Tofani M, Gazzaniga V. Soft skills are hard
skills; A historical perspective. Medicina. 2022;58(8):1044.

73. Simpson M, Buckman R, Stewart M, Maguire P, Lipkin M, Novack D, et al.
Doctor-patient communication: the Toronto consensus statement. Br
Med J. 1991;303(6814):1385-7.

74. Katsaliaki K. Evaluating patient and medical staff satisfaction from
doctor—patient communication. Int J Health Care Qual Assurance.
2022;35(1):38-55.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	The impact of human cadaveric dissection on professional identity formation in medical students
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design
	Conceptual framework
	Participants & setting
	Survey development and dissemination
	Survey data
	Qualitative data collection methods
	Reflexivity [45]
	Qualitative data analysis

	Results
	Survey results
	Qualitative findings
	Theme 1: Dissection deepens students’ appreciation of humanistic values
	Theme 2: Dissection enhanced students’ notions of patients’ personhood
	Theme 3: Learning anatomy without dissection orientated students towards knowledge acquisition


	Discussion
	Limitations and future research directions

	Conclusion
	Acknowledgements
	References


