
Learning Outcomes of Nursing Students’
Experience With Cadaveric Dissection:
A Scoping Review

Miwa Horiuchi-Hirose, RN, PhD1 , Tomoko Fukuoka, RN, MSN2

and Shinji Saito, PhD1

Abstract
Introduction: Cadaver dissection in anatomy, a cornerstone of medical school education, has been replaced by digital tech-

nologies. This study aimed to determine the learning outcomes nursing students could achieve through cadaveric dissection

practice (CDP).

Methods: This scoping review was carried out using the checklist outlined in the Reporting Items for Systematic Reviews and

Meta-Analysis Extension for Scoping Reviews through August 2023. Articles from PubMed, ERIC, and CINAL were included.

This scoping review included studies that focused on the learning effects of nursing students’ experiences with cadaver dis-

section, written in English, and covered all study types.

Results: The cadaveric dissection exercise resulted in a strong interest in the human body and a thorough understanding of

anatomy and physiology. It also allows for creating an image of care for the patient before death, the meaning of existence after

death, acceptance that death is not frightening, and an understanding of the afterlife. Furthermore, the cadaveric dissection

exercise has been reported to improve confidence in patient care, lead to a better understanding of what other professions

practice, and involve the development of professional identity.

Conclusions: Studies on the learning effects of CDP have differed in subject matter and educational methodologies.

In the future, while determining how the experience of CDP is related to nursing practice of nursing students and

graduates, we must explore effective CDP and develop educational methodologies that can achieve similar learning

effects.
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Introduction
Nursing students recognize that studying anatomy and
physiology is one of the most critical subjects associated
with nursing practice because it relates to understanding
patient pathophysiology, patient observation, treatment
choices, and patient safety (Horiuchi-Hirose et al., 2023).
Registered nurses with strong knowledge of anatomy and
physiology can explain the theoretical foundation of their
nursing practice. They also recognized that this knowledge
is necessary for communication with multiple professions
and is the foundation for building trusting relationships
with patients and families (Horiuchi-Hirose et al., 2023).

To ensure that undergraduate nursing students and regis-
tered nurses understand basic anatomy and physiology and

have nursing practice skills, the teachers should continue to
look for effective learning strategies. Research on anatomy
and physiology teaching methods has recently reported the
effectiveness of blended learning (Meng et al., 2022; Shang
and Liu, 2018), flipped teaching (Joseph et al., 2021;
Bingen et al., 2020), and professional collaboration education
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(Numasawa et al., 2021; Mackinnon et al., 2021). There has
been an increasing trend and discussion of integrating
anatomy and physiology knowledge into nursing practice
(Montayre et al., 2021). In recent years, the virtual dissection
table (DT) has been developed as a tool offered by new tech-
nologies to replace human anatomy. This allows students to
manipulate organs of the human body in any spatial orienta-
tion and observe them repeatedly. As a result, nursing stu-
dents have reported improved performance and increased
confidence when incorporating the virtual DT into their
anatomy lectures (Bianchi et al., 2020). Instructions using
CT-based 3D anatomy charts and cadaveric specimens have
been reported to improve nursing students’ confidence in
their knowledge of pediatric anatomy (Whited et al., 2019).
The effectiveness of anatomical learning using virtual cadav-
ers and CT has been examined in medical education (Chytas
et al., 2023a, Chytas et al., 2023b; Paech et al., 2017).
Compared to traditional lectures and anatomy laboratories,
simulation education has significantly higher student satisfac-
tion and knowledge acquisition, leading to nursing practice
(Naylor, 2020). Furthermore, including nurse-qualified educa-
tors in anatomy and physiology education has been shown to
benefit the development of nursing practice thinking (Mukai
et al., 2017). Devices used in teaching anatomy and physiol-
ogy from a nursing perspective involve integrating anatomy
and physiology with related disciplines, encouraging students
to visualize human anatomy in three dimensions, and linking
what they learn in anatomy and physiology to nursing practice
(Satoh et al., 2023). However, Satoh et al. (2023) have
reported limitations of the physical teaching environment, dif-
ficulties in teaching the importance of anatomy and physiology
in nursing practice, difficulties in tailoring teaching content to
learner readiness, and difficulties with terminology and con-
cepts unique to anatomy and physiology.

Human cadaver dissection is used as an educational method
in nursing to enhance understanding of anatomy and physiol-
ogy. Autopsies have been reported to provide an opportunity to
reflect on the meaning of death (Antonacci et al., 2021) and
effective learning outcomes (Romo-Barrientos et al., 2020a).
However, before dissecting a corpse, 17.6% of students
reported being anxious (Romo-Barrientos et al., 2020b),
which reached as high as 31.8± 33.7 points, indicating the
possibility of a stressful reaction (Romo-Barrientos et al.,
2020b). Some students stated that the smell of the corpse,
the dissection room, and the sight of the corpse are distressing
(Mingorance et al., 2021). Currently, the anatomy and physiol-
ogy curricula have reduced cadaver dissection. Instead, these
are being supplemented by immersive learning, in which
virtual reality, dissecting tables, and other hardware and soft-
ware provide 3D representations of anatomical structures as
seen by the naked eye. In the future, educational methods
that can surpass the learning effectiveness of dissection train-
ing should be considered for nursing students. Thus, this
study aimed to determine the learning effects of cadaveric dis-
section on nursing students.

Methods
Scoping reviews were proposed by Arksey and O’Malley
(2005) and later developed and extended by Levac et al.
(2010). The methodology for the scoping review was recently
refined and implemented concerning the guidelines developed
by the JBI and the JBI Collaboration (JBIC) working group
(Micah, 2020). This scoping review was conducted following
the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis Extension for Scoping Reviews (PRISMA-
ScR) Checklist (Tricco et al., 2018).

Following the JBI’s recommended mnemonic for scoping
reviews, the present study identified research questions using
the participant (P), concept (C), and context (C) framework.
Based on the inclusion criteria, participants are nursing stu-
dents, the concept is exploring the learning effects of
cadaver dissection for nursing students, and the context is
any educational setting, regardless of the country where the
study is conducted.

Establishing Research Questions
What learning outcomes do nursing students gain from
cadaveric dissection practice (CDP)?

Identifying the Relevant Studies
This scoping review included studies focusing on the learn-
ing effects of nursing students’ experiences with cadaveric
dissections. The studies included both actual cadaveric and
observed dissections. The target audience included under-
graduate nursing students and those who had completed
their undergraduate studies and were pursuing careers as
nurses, doctors, physiotherapists, and so forth. The language
was English only. Systematic reviews and qualitative, quan-
titative, mixed, randomized clinical trials, prospective,
backward-looking, cohort, case, and descriptive studies
were all considered.

Study Selection
In August 2023, we conducted an electronic search of
PubMed, ERIC, and CINAL.

The search terms used were “gross anatomy,” “cadaver,”
and “nursing student.” Using Boolean combinations of prim-
itives, our final string was (gross anatomy or cadaver) AND
(nursing student). Table 1 shows the search strategy, with the
last access being on August 11, 2023.

The following studies were excluded: anxiety, physical
reactions, and aversion experienced by nursing students
and nurses prior to or following cadaveric dissection; those
comparing cadaveric dissection with other studies (virtual
dissection); comparisons of learning effects between actual
cadaveric dissection and video viewing; and syllabus devel-
opment. We also excluded studies published in languages
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other than English, abstracts only, letters to the editor, book
chapters, guidelines, and comments. The first author (MHH)
screened the article titles and abstracts based on the inclusion
criteria. The first author double-checked the final screening,
and any disagreements were resolved through discussions
with the second author.

Carting the Data
The authors used Microsoft Excel to extract data on the arti-
cle’s details (author, publication year, journal, country),
study objectives, methodology, intervention type, and
sample size. Two authors read the results for each paper
and charted the data collaboratively. This served as the
basis for the analysis.

Collating, Summarizing, and Reporting the Results
The heterogeneity between studies, and even within studies
using similar methodologies, made meta-synthesis of qualita-
tive data impossible. To integrate the findings, we took a
textual narrative approach. This allows us to report on the
study’s characteristics, context, quality, and findings while
considering the scope, differences, and similarities between
studies.

Results

Study Selection
The search results were exported into the bibliographic soft-
ware EndNote (Clarivate Analytics, Philadelphia, PA, USA).
Duplicate articles were removed with this software. They
were then exported to Microsoft Excel, and two researchers
evaluated the titles and abstracts using eligibility criteria.
Disagreements among the authors were discussed and left
intact if there was any doubt about the decision.

Figure 1 shows the PRISMA flowchart of the research
process: 26 duplicate articles were removed, and 509 articles
were excluded after title and abstract verification. Virtual
education, computer learning, and syllabus development

were all excluded, as were studies that compared virtual edu-
cation to human remains dissection. Finally, nine papers met
the eligibility requirements.

Summary of the learning effectiveness of nursing students
in the practice of dissecting human remains is presented in
Table 2. The ten studies were categorized by country, with
two papers from Canada, Japan, and Taiwan, and one from
Australia, the Isles, the United Kingdom, Ireland, and the
United States. Of the ten studies examined, one was qualita-
tive, six were quantitative, and three were mixed-method.
Four studies included only nursing students, one included
both nursing students and graduates, three included non-
nursing students, and two only nurses. The nursing students
who provided the articles were the target population for this
study’s literature extraction. However, because CDP was
carried out with nurses and learning outcomes were reported,
articles involving nurses were included in the analysis
without exception.

The sample types reported were four papers for “nursing and
non-nursing professional students,” two papers for “nursing stu-
dents,” and one each for “nursing students and faculty,” “BSN
degree,” “nursing students and nurses,” and “nurses.” The
objectives were met in seven papers on “Student learning,
effect on grade, experiences, perceptions, and satisfaction.”
One paper each was found on “the effects on academic perfor-
mance,” “the effects on their nursing practice,” “the effects on
professional identity,” and “the effects on cadaver dissection
seminars.” Reports on the study design included four papers
on “Before-and-after study” and “Cross-sectional survey” and
two papers on “Descriptive qualitative design.”

The impact of cadaver dissection on the study of anatomy
and physiology includes a deeper interest in the human body
(Miyoshi et al., 2019) and a better understanding (Pruitt et al.,
2021), which facilitates anatomical imagery and helps to
form memories (Smith et al., 2015). It was also reported to
be positively correlated with academic performance
(Johnston, 2010) and a decrease in the proportion of students
who did not earn credit (Fernandes et al., 2015). An autopsy
provides an opportunity to construct an image of the signifi-
cance of death and dying (Antonacci et al., 2021), the image
of care for the patient before death, the meaning of existence

Table 1. Database Search Strategy and Results.

Database Query Record Retrieved

PubMed ((“gross”[All Fields] AND (“anatomy and histology”[MeSH Subheading] OR (“anatomy”[All Fields]

AND “histology”[All Fields]) OR “anatomy and histology”[All Fields] OR “anatomy”[All Fields] OR

“anatomy”[MeSH Terms] OR “anatomies”[All Fields])) OR (“cadaver”[MeSH Terms] OR

“cadaver”[All Fields] OR “cadavers”[All Fields] OR “cadaver s”[All Fields])) AND (“students,

nursing”[MeSH Terms] OR (“students”[All Fields] AND “nursing”[All Fields]) OR “nursing

students”[All Fields] OR (“nursing”[All Fields] AND “student”[All Fields]) OR “nursing student”[All

Fields])

97

ERIC gross anatomy OR cadaver AND nursing student 263

CINAL gross anatomy OR cadaver AND nursing student 327
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after death, acceptance that death is not scary, and a view of
the afterlife (Miyoshi et al., 2019). The impact of necropsy on
clinical practice is improved confidence (Pruitt et al., 2021)
and understanding of what other professions do (Pruitt
et al., 2021). Significant gains in professional identity, com-
petence and autonomy, role clarity, and attitudes toward
other healthcare professionals are evident (Fernandes et al.,
2015; Huang et al., 2023; Asman et al., 2022).

Discussion
This scoping review examined ten articles to determine the
significance of nursing students’ experience in cadaver dis-
section. The results revealed that cadaveric dissection can
pique students’ interest in the human body, promote under-
standing, shape their perspectives on life and death, and
link to nursing practice.

Regarding one of the learning effects of CDP, which is a
better understanding of anatomy and physiology, Tugtag
Demir et al. (2023) reported that CDP greatly facilitates
learning in medical education. Although the number of
hours spent on CDP may be insignificant in comparison

to medical education, it has been reported that in nursing
education, “understanding is deepened by actually
seeing, touching and feeling the organs” (Hayashi &
Tanaka, 2023) based on the analysis of reports from
anatomy specimen demonstration practice, which is con-
sistent with this study’s extraction. However, there are
some specific concerns about CDP. Among the respon-
dents, 17.6% reported feeling anxious prior to CDP
(Romo-Barrientos et al., 2020b). In a report measuring
state anxiety before and after dissection practice among
first-year medical, occupational therapy, speech therapy,
and nursing students, nursing students had the highest pre-
practice state anxiety values than students from other pro-
fessions (Romo-Barrientos et al., 2020a). Huang et al.
(2023) found that medical students who performed cadav-
eric dissections were more psychologically affected than
those who did not. Furthermore, a report on the impres-
sions of medical, nursing, and physiotherapy students of
dissection found that, apart from anxiety, there were
many complaints of disgust and nausea, which were attrib-
uted to the smell and sight of the cadaver and the smell of
the dissection room (Mingorance et al., 2021). Although

Figure 1. PRISMA flow diagram for the study search and selection process [diagram based on that of Page et al. (2021)].
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reports (Lai et al., 2020) suggest that psychological and
physical reactions to cadaver dissection do not affect per-
formance, it is important to consider educational prepara-
tion as well as the anxiety and physical reactions that
students may have when experiencing CDP.

Students are highly satisfied with CDP (Romo-Barrientos
et al., 2020b), and anatomy practice allows them to reflect on
the meaning of death (Antonacci et al., 2021). Cadaveric dis-
section has led to a better understanding of organs, greater
confidence in patient care, and a better understanding of
the content of multidisciplinary practice (Pruitt et al.,
2021). However, some reports claim these learning effects
are only present in positive attitudes and experiences in
cadaver dissection (Pruitt et al., 2021). Moreover, teachers’
educational skills must be improved to maximize the learning
effects of experiencing cadaveric dissection and increase sat-
isfaction levels.

The learning effects of virtual autopsies and other
methods have been reported in nursing education (Whited
et al., 2021). A literature review conducted to determine
whether virtual DT education can play an important role as
a complement to CDP concluded that learning using virtual
DTs can supplement the learning outcomes of CDP
(Chytas et al., 2023b). Furthermore, a comparison of
viewing a cadaveric dissection and a videotaped cadaveric
dissection in first-year medical and nursing students
showed a statistically significant difference in state anxiety.
However, the video was reported to be less disgusting and
did not affect sensitivity or attitudes toward death in either
group (Belsiyal et al., 2022). Furthermore, team-based learn-
ing of cadaveric dissection significantly improves students’
exam performance and positive perceptions (Chytas et al.,
2023a). Students are highly satisfied with near-peer interpro-
fessional education (IPE) sessions for prospective physio-
therapists and physicians (Shields et al., 2015), and early
implementation of IPE activities in CDP is beneficial, foster-
ing both peer learning and positive perceptions of interpro-
fessional roles (Alfaro et al., 2019). However, team-based
teaching and incorporating various teaching methods most
likely require improved quality on the part of teachers, but
this is an issue for the future because teacher competence
has not been investigated (Chytas et al., 2023a).

Only two papers limited the sample to nursing students,
and many studies included students from professions other
than nursing. Some results were extracted specifically for
nursing students, but others were not. In addition, because
all articles were extracted without any restrictions on the
study design, descriptive qualitative design was also
included, resulting in a narrative summary. Due to heteroge-
neity across studies and even within studies with similar
methodologies, meta-integration of the qualitative data was
not possible. Although a literature review of nursing stu-
dents’ perceptions of anatomy and physiology in this study,
few articles specify the extent to which the learning effects
are actually performed as dissections of cadavers or

observed, and differences in emotions and acceptance of
death were not examined.

Research on the learning benefits of CDP was conducted
across a wide range of subjects and teaching methods. Thus,
drawing specific conclusions about nursing students and
nurses is impossible. The number of hours and educational
content were also unclear, as was whether cadaveric dissec-
tion or specimen tours were performed.

Implications for Practice
Educators have a responsibility to provide effective educa-
tion in order to discharge nurses with high nursing practice
competence into society. The results of the educational
effects of autopsies of human remains that have been con-
ducted to date indicate that they provide an opportunity to
think about death and lead to nursing practice. We believe
that this will serve as an indicator for the development of
effective anatomy and physiology education methods,
including the consideration of an alternative teaching
method.

Conclusions
It is necessary to share information with anatomy and phys-
iology teachers about the learning outcomes obtained, as it
has been shown to deepen understanding of anatomy and
physiology, provide an opportunity to reflect on death, and
have a link to nursing practice. Furthermore, the environmen-
tal and teaching staff face limitations when performing CDP.
Alternative teaching techniques should be developed in the
future.
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