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Objective. To gain insights into pharmacy students’ experiences in learning human anatomy using
qualitative interviews and thematic analysis.
Methods. Participants included Master of Pharmacy students at the end of their first year or the
beginning of their second year. The study used a transcendental phenomenological design. Data were
collected using semi-structured individual interviews that were recorded and transcribed verbatim.
Thematic analysis was used to identify structural and textural components of participants’ experiences
using data management software.
Results. Sixteen participants were recruited and interviewed. Students described developing an understand-
ing of anatomy that differed from their previous experiences, focusing on variation in anatomical structures
between patients, and developing professional attributes such as empathy and respect. Students described
haptic learning that acted as a hook on which to anchor additional learning from textbooks and lectures.
Finally, students perceived the experience as valuable to their future careers as caring professionals.
Conclusion. The results of this qualitative study demonstrate that the value of teaching anatomy to un-
dergraduate students goes beyond developing a broad knowledge of anatomical structures, but also engages
a deeper conceptual appreciation of professionalism, thereby inducting them into a community of pro-
fessional practice.
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INTRODUCTION
The role of teaching anatomy in the undergraduate

education of health professionals has a long and distin-
guished history. From the start of the 20th century, the
preclinical education of medical students consisted al-
most entirely of learning anatomy, with anatomy occupy-
ing between 500 and 1200 hours of direct instruction time,
depending on the specific institution.1 This approach con-
tinued well into the mid-1930s when calls for greater in-
tegration of science and clinical practice stimulated a
reduction in anatomy teaching hours. This reduction has
caused some researchers to suggest that the depth of an-
atomical knowledge among today’s medical graduates is
suboptimal.2 Unrelenting debate surrounds the format of
delivery for the remaining anatomy instruction time, with
dissection-led programs and problem-based teaching
courses presenting the two extremes of a traditionalist
vs modernist educational continuum.3

Anatomy teaching within undergraduate pharmacy
is often undertaken as part of preprofessional education
programs or integrated within physiology teaching.4 The
General Pharmaceutical Council, the regulator of the
pharmacy profession in the United Kingdom, does not
specifically detail anatomy within their outcome-based
educational standards.5 While this arguably generates
greater flexibility and heterogeneity in pharmacy educa-
tion as a consequence, there are few UK programs that
include specific practical anatomy courses within the cur-
riculum of the Master of Pharmacy (MPharm) program.
Despite this, recent evidence has identified that pharma-
cists are increasingly involved in “body work,” a term
used inmedical sociology that posits the body as an object
of labor and which has been used recently to describe the
inclusion of the body in pharmacists everyday work, such
as during clinical assessment and clinical decision-
making.6 Inmany instances, the skills pharmacists usewhen
working with patient bodies are predicated on a knowl-
edge of anatomy, ie, the location of systems and organs
within the patient to identify, monitor, and treat diseases
using pharmacotherapy. Pharmacy degree programsmust
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respond to the realities of practice, as pharmacists become
increasingly involved in monitoring patients’ use and
physiological responses to it.

In October 2013, the first students were recruited to a
new anatomy course within an MPharm program.7 The
program takes an integrated approach to teaching that is
anchored to clinical cases, incorporating science and
practice within problem-based teaching. Included within
the first semester is a bespoke practical anatomy course
where first-year students, through a series of sessions, are
supported by lectures to explore cadaveric specimens,
includingwhole cadavers and prosections. These sessions
are designed around the 11 anatomical systems and are
aimed at providing fundamental knowledge in the context
of pharmaceutical sciences, which will support much of
the physiological and pharmaceutical material that fol-
lows in the latter years of the MPharm program. The
importance of a solid understanding of anatomy should
not be understated: a deep learning approach to clinical
skills, pathophysiology and therapeutics is predicated
upon a thorough understanding of the underlying struc-
tures of the human body.

Little is known about pharmacy students’ experi-
ences of anatomy teaching, what they learn and how they
learn anatomy. We wanted to gain a better understanding
of how students experience the sights, smells, and emo-
tions of practical anatomy sessions and whether they de-
velop a conceptual appreciation of the anatomy of the
body as a whole and of individual organs therein.3 This
is important to understand as pharmaceutical educa-
tion increasingly focuses on clinical pharmacy practice,
whereby the bodies that pharmaceuticals are developed to
influence and used on are drawn into the foreground of
pharmacy practice.6 The aimof this studywas therefore to
explore what was learned and how it was learned to in-
form the process of refinement of the content of the course
in the future.

METHODS
The methods for this study were underpinned by a

transcendental phenomenological approach. The philo-
sophical background of this perspective argues that reality
is constructed from subjective consciousness interpreting
the objective world as a lived experience. Phenomenology
offered the most appropriate theoretical approach as this
study sought to explore the nature of students’ lived expe-
riences of a program of teaching and how they subjectively
interacted with an objective teaching platform. A phenom-
enological framework also facilitates the identification of
previously held beliefs that enable researchers to identify,
reflect on, and take account of their own rolewithin the data
collection and analysis process.8,9 As part of this approach,

researchers are encouraged to reflect personally and as a
group to identify their assumptions, biases, and previ-
ously held beliefs in a process known as epcohé, to im-
prove transparency of qualitative research.

Students who had completed the anatomy course in
the same academic year and were at the end of their first
year or the start of their second year of the MPharm pro-
gramwere invited to take part in the study. A convenience
sample was used as a pragmatic approach to recruiting a
range of students. Participants were recruited via an
emailed invitation, which included a participant informa-
tion leaflet and a consent form and was circulated to the
entire cohort. Informed written consent was obtained
from each participant prior to his or her involvement in
the study. Participants were assured that their identity
would remain confidential and were given a unique par-
ticipant identification number. Recruitment took place
until theoretical data saturation was reached (ie, when
no new ideas or themes were emerging from the inter-
views), as determined by three researchers.9

In-depth, semi-structured individual interviewswere
conducted and guided by an interview schedule that was
based on the literature and included follow-up questions
to probe each participant’s experiences in their anatomy
teaching.9 Interviews were conducted at the university at
times and places convenient for the participants. All in-
terviews were conducted in English, lasted from 30 to 40
minutes, andwere in an environment conducive to obtain-
ing good quality data, ie, a safe and quiet environment,
with only the interviewer and participant present. Inter-
views were audio recorded and transcribed verbatim.
Transcripts were quality checked against the recordings
for accuracy.

Data were analysed using inductive thematic analy-
sis to identify major themes within the data. Transcripts
were read repeatedly to identify codes or nodes that de-
scribed data items. Codes were interrogated across the
data and clustered to develop the major themes through
triangulation by three authors, with disagreements among
the authors resolved through discussion and consensus.
Individual themes were considered in the context of all
transcripts using a constant comparison approach in order
to outline a detailed overview of the phenomenon. Data
were analysed using NVivo (QSR,Melbourne) data man-
agement software that supported the development and
maintenance of an audit trail during the analysis.9 Multi-
ple perspectives were considered within the transcripts,
including deviant cases, during themes development until
agreement was reached between the research team mem-
bers via discussion and consensus.10 During thematic
analysis, researchers critically reflected on their coding
structure, the data, and previously held beliefs identified
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in the epoché, to examine their analysis for bias and en-
sure codes were apparent in the data. A small selection of
participants was asked to review the themes to enhance
validity10; these participants reported that the themes
identified by the authors were an accurate reflection of
their experience. Ethical approval for this study was
granted by the program board of the postgraduate certif-
icate in academic practice at the School of Education,
Durham University.

RESULTS
Sixteen students were recruited to the study and their

demographics and stage of study are detailed in Table 1
(available as supplementary material via request to the
corresponding author). All students recruited were in
the same cohort, had completed the anatomy teaching,
and were approaching the end of their first year of study
(Stage 1) or had recently started their second year of study
(Stage 2) at the time of the interview. Quotes are provided
and were chosen for inclusion by consensus to illustrate
the themes. Four themes were identified, these were: as-
sumptions of anatomy, anatomical variation and profes-
sional care, how students learned, and future application.
Themes are described in detail below with supporting
quotes provided in Tables 1-4. Theme 1 describes as-
sumptions of anatomy that included expectations about
and preparations for the anatomy laboratory (Table 1).
Theme 2, anatomical variation and professional care, de-
scribes what students learned, as new knowledge and
skills were developed (Table 2). Theme 3, how students
learned, relates to how students experienced anatomy ses-
sions, reporting participants’ cognitive and operational
experiences of learning (Table 3). Finally, theme 4, future
applications, describes students’ reported expectations of
how learning might fit in to future pharmacy practice
(Table 4). Figure 1 illustrates a coding hierarchy of what
was learned by students. The figure demonstrates how

data were coded, with larger boxes denoting a greater pres-
ence of the code within the data. Figure 2 illustrates the
parent and child codes that were used to generate themes
regarding how students experienced anatomy sessions.

In theme 1, assumptions of anatomy, participants
compared their experiencesof anatomywithin theMPharm
program to previous learning such as A-levels or Scottish
Highers, which are pre-university pre-requisite qualifica-
tions in the United Kingdom, as well as to voluntary and
paid work experiences. Some students based their assump-
tions about cadaveric tissue on previous exposure to dead
people through television and films. Previous knowledge
about anatomy was described as superficial in comparison
to what was learned during anatomy sessions, with most
students describing a shift that took place in their under-
standing of anatomy. Students reported a range of experi-
ences involved in preparing for their first session,
extending from practicing open-mindedness and studying
pre-reading materials for the session, to anxiety, trying not
to think about the session, and engaging in discussion with
medical student peers as to how best to deal with the smell
of formaldehyde. One student described their expectation
of the atmosphere within the anatomy laboratory as akin to
a graveyard and reported their experience of surprise at the
scientific nature of the learning environment.

Theme 2, anatomical variation and professional care
(see Figure 1 for coding structure of the analysis), in-
cluded data that described students’ learning outcomes.
This theme was characterised by two major experiences.
The first focused on learning about anatomical structures,
for example the shape and size of various organs, as well
as developing an understanding of individual patient var-
iation in the same organs or anatomical systems, such as
the heart and liver. Students also described learning how
component parts “fit together” and the proximity between
organswithin an anatomical landscape. The second learn-
ing outcome that was interpreted related to professional

Table 1. Quotes Supporting Theme 1, Assumptions of Anatomy, Identified From Interviews With Pharmacy Students Regarding
Their Experiences of Learning Human Anatomy Using Cadaveric Specimens

“I think I was a bit worried they’d be like a sort of atmosphere, a strange atmosphere, but it just seemed more normal than I
expected. It’s hard to explain, like I expected it to be kind of, like going to a graveyard or something” P3

“I thought about sort of what the session would be like in a sense. But I think the problem is with nowadays with some of the
programmes that you see on television, it sort of warps the whole idea” P11

“My views have just changed like, they’ve almost switched” P1
“So what I’d say to people who advocate learning just from looking at a schematic is that actually seeing it in the flesh aids the

understanding. Like for example when I was looking at different sections, the atria and ventricles of the heart, actually having
someone go through and describe the motion of how it contracted was completely not how I’d imagined it at A-level, which I’d
learnt from a textbook. And I guess that could be applied to many different contexts within the human body, such as muscle
contraction and how the lungs work with the diaphragm, and actually that epitomised to me how learning out a textbook you get a
general gist, but it’s still not substitute for actually standing in front of a specimen and having someone talk you through it” P12
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care. Although a variety of emotions were expressed,
including awe, respect, and wonder, appreciation and
"switching off" (emotion suppression)were also reported.
Students experienced developing respect and empathy for
the patient, reflecting on the privileged position of health-
care professionals, who have access to intimate parts of
patients’ lives and, in the case of working with cadaveric
tissue, their deaths. Students described learning to control
their emotions and learning to deal with death, which
contributed to the development of their professionalism.
One student reported that the experience was their first
exposure to a patient in an academic setting, which
appeared to highlight their approach or praxis of pharma-
ceutical care.

How students learned was clustered into the third
theme, where students described cognitive and opera-
tional experiences of learning anatomy as either a hook
or an anchor, providing visual cues to focus learning and
prompt recall (see Figure 2 for coding chart). Students

described experiences of haptic learning, ie, feeling and
touching the specimens, which enabled them to achieve a
deeper understanding of anatomical structures thatwas, at
times, juxtaposed with learning from textbooks and lec-
tures. Themajority of students described learning through
practical anatomy sessions more engaging than learning
from textbooks or lectures, as they could more easily re-
call what they had seen and held. Some students reported
surprise at the differences between textbook diagrams and
the reality of human tissue. Students made reference to
undertaking supplemental activities to support their learn-
ing, which included follow up reading for further detail.
Students described having difficulty in sessions when ca-
daveric tissue more closely resembled living patients, for
example when specimens were not pro-sectioned, nails
were still painted, or faces were uncovered. Some stu-
dents also described difficulty with learning in the dissec-
tion laboratory environment, as well as experiencing
anxiety related to exposure to cadaveric tissue, which

Table 3. Quotes Supporting Theme 3, How Students Learned, Identified From Interviews With Pharmacy Students Regarding
Their Experiences of Learning Human Anatomy Using Cadaveric Specimens

“I think it’s just really useful because you can just remember it because you’ve seen it and you’ve felt it and you’ve been there,
more so than just reading something from a textbook.” P10

“I think [anatomy] is easier to remember, because you can remember the past experiences. Whereas sitting reading a book, you sit
and remember reading a book a number of times but whether you pick anything up from reading that book you might not
remember. But I would remember I held a brain, I had a brain in my hand and I won’t forget that.” P14

“The thing that bothered me was that they were like dead bodies. I wasn’t really focusing on learning that day, I was just like, just
tried to listen, tried to focus, but then I couldn’t really until the second time, and that’s basically what my first time was like for
me. It was me absorbing this environment that’s all I did.” P9

“Because in a textbook it’s difficult to sort of figure out where everything goes, because it is just a picture. You can’t feel it, you
can’t see how it feels or how a cancerous tissue would feel compared to a normal one.” P15

Table 2. Quotes Supporting Theme 2, Anatomical Variation and Professional Care, Identified From Interviews With Pharmacy
Students Regarding Their Experiences of Learning Human Anatomy Using Cadaveric Specimens

“I think a lot of the values that you kind of, a lot of the respect you have to have for the cadaver, you have to have for real patients as
well. I think it’s, I know one’s dead and one’s alive they’re very similar and you can learn just as much of either of them really.”
P8

“I had no idea how complex the intestines were when you’re actually pulling them out and this is the sigmoid colon, this is the
ascending limb, and just things like that was – it’s good to actually see that, because otherwise I wouldn’t have known based on
just a textbook picture.” P11

“I mean that was another thing as well, like the understanding of those differences which can impact the dose and things like this.
When you have a huge heart and we were like talking about the man that this heart had been taken from and how he was such a
huge man but he wasn’t, he wasn’t fat or anything, he was just a big man, and therefore thinking about would his dose of drugs be
identical to my dose? And of course it wouldn’t and that, it kind of, there was an understanding there, because you can physically
see it.” P5

“The most difficult thing for me was that it is a real person at the end of the day. Like there was a session when we saw the head, and
that was the hardest session for me. Just because you see the face and you know that’s a person. And I did have to switch off and I
still can picture that face now. But I still found that that helped, because in reality patients are going to die, you are going to see a
patient death in your life if you work, especially if you work in hospital. So I found it’s just helped me cope with that
emotionally.” P15
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once overcome, enabled them to control their emotions
more readily.

The fourth theme included students’ reports of the
future application of their experiences, which highlighted

the value of having a good understanding of anatomy for
their future practice as pharmacists. The majority of stu-
dents identified jobs in hospital or clinical pharmacy as
the roles most likely to benefit from their experiences in

Figure 1. Coding Structure from Qualitative Analysis of “What was Learned” by Pharmacy Students Using Cadaveric Specimens to
Learn Anatomy

Table 4. Quotes Supporting Theme 4, Future Application Identified From Interviews With Pharmacy Students Regarding Their
Experiences of Learning Human Anatomy Using Cadaveric Specimens

“Sometimes when you’re staring at a piece of paper you can get lost and lose that human connection, you forget what it’s actually
for and what it’s actually relevant to. However, looking at a cadaver, it brings it back into that realm and it reminds you of
actually what being a pharmacist necessarily means” P12

“Well it depends how involved we are like in the clinical side of things. Like as a, say you went into community pharmacy, like it
wouldn’t be as important as if we were in a hospital I’d say. Because having a global awareness of where everything is, like say
someone’s got cancer in their kidney, you know where it’s close to, so you know where it might have spread to, therefore you can
think about like what issues they might have.” P7

“If someone presents with a problem, then you can think about why that problem would be there, rather than just remembering
something that you’ve learned, that you treat this with that, then you can actually understand why you’re doing that, because you
can think about back to the anatomy of it and how the structures are related to one another.” P10

“It kind of made me focus really on why this is important that I’m knowing this and things, like really the relevance it has and also
the kind of impact of what the job is that we’re doing. Because these are human beings and we like have the responsibility to give
them the drugs that are going to make them healthy.” P5
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the anatomy laboratory. However, some students re-
flected on the application of their knowledge to retail
pharmacy and industrial roles. Students described over-
coming difficulties in the dissection laboratory as inform-
ing their ability to deal with difficult situations that might
arise in their future practice. Students outlined that the
difficult experiences of dealing with death in anatomy
had made them feel more prepared to control their emo-
tions when faced with subsequent difficulties when prac-
ticing as pharmacists.

DISCUSSION
Students characterized their experiences of what was

learned and how itwas learnedwithin two paradigms. The
first described developing an understanding of the varia-
tions in anatomical structures between patients, while the
second described developing attributes such as empathy,
respect, and how to manage emotions in professional set-
tings. Students described experiences of haptic learning,
where hands-on experiences, sights, and smells acted as a
hook on which to anchor additional learning from text-
books and lectures. Finally, students articulated the value
of their learning for their future careers, particularly with
regard to dealing with difficult situations in clinical prac-
tice and developing practices of patient-centred pharma-
ceutical care. Our study highlights a need for students to
be prepared for high levels of cognitive load.11 This could
be supported through reflection, such that students know
themselves better, are aware of their thoughts, and can

predict reactions to experiences that may be unsettling
and potentially negative. Integrating reflective practice
with knowledge and skill development may also prevent
“ironic rebound,” and so the full extent of learningmay be
realized more readily.12

The current literature describing anatomy teaching
within pharmacy programs in the United Kingdom is
scarce. Much of our existing understanding of pharmacy
students’ experiences of learning anatomy stems from
work conducted in theUnited States. For example, a study
by Limpach and colleagues compared student perfor-
mance and perception of human anatomy teaching be-
tween a distance learning cohort and a campus-based
cohort.13 This work suggests that distance learning pro-
grams can be successfully employed in pharmacy educa-
tion as a way to teach human anatomy. However, in
contrast to our approach in this study, the work by Lim-
pach and colleagues used a statistical approach, quantify-
ing success as the primary endpoint in differences in grade
point averages.While these findings are ameaningful and
useful method for evaluation of learning, they fail to ex-
plore the complex learning processes of hands-on anatomy
teaching that may be better understood through qualitative
methodologies. Future research could be conducted with
pharmacy students enrolled in distance-learning programs
to identify differences in the structural and textural com-
ponents of the learning experience. Further research might
also explore the stage at which anatomy teaching should
be delivered. For example, should anatomy be taught in the

Figure 2. Coding Hierarchy of Qualitative Data to Capture How Pharmacy Students Learned Anatomy Using Cadaveric Specimens
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fourth year when students’ professional practices may be
more established than in the first year, and what impacts
would delaying instruction in anatomy have on students
learning professional attributes?

Anatomy has been identified as a prerequisite for
many pharmacy programs in theUnited States, with exist-
ing literature identifying considerable variation in prereq-
uisite anatomy teaching.4 The inclusion of anatomy in
medical undergraduate curricula and practice is well
documented, although anatomy teaching in medicine in
theUnitedKingdom has declined in recent years.14While
cadaveric dissection remains the most favoured method
of anatomy teaching, only 12 out of 32 registeredmedical
schools now offer it as their main method of teaching
anatomy, favoring instead the use of technology-based
teaching methods.14 This may reflect broader approaches
to medical education that disassociate the patient’s iden-
tity from their body, a phenomenon described as the
“medical gaze,” whereby bodies are increasingly mea-
sured, quantified, and abstracted from patients’ identities
and everyday lives.15 Removing the physical component
of anatomy education arguably separates students from
the reality of a patient and a patient’s death. The “phar-
macy gaze” describes pharmacists’ perceptions of pa-
tients’ bodies whereby the body is conceptualized as an
abstracted, diagrammatic entity on whichmedicines have
an effect, as opposed to a conceptualization of the body as
part of the patient as a whole.6 Our findings draw on these
concepts to argue that through exposure to cadaveric
specimens, pharmacy students might more readily de-
velop respect and empathy for users of pharmaceuticals,
rather than a superficial, abstracted understanding of the
body and its relation to medicines. Further work should
consider the long-term impact of students engaging in
practical anatomy sessions and the influence this has on
learning physical examination techniques and consulta-
tion skills, as well as its impact on future practice.

Using human remains in education helps introduce
students to death in a controlled way, alongside instruc-
tion about the process of death.16 Teaching human anat-
omy in this way may help start students on a journey of
professional care that does not result in detachment, de-
sensitization, and disconnection, but rather encourages
patient-centred professionalism, which is required for
their future as practicing pharmacists. In this way, a
unique point is established whereby students may expe-
rience a dramatic change from their pre-university studies
to their new, applied career pathway as a healthcare pro-
fessional. For this internal change to take place, students
must recognize the experience described by Festinger as
dissonant,17 Mezirow as disorientating,18 and by Meyer
and Land as troublesome.19 This place of transition, re-

ferred to as liminal space, can be deeply emotive, some-
times taking the form of pain, fear, anxiety, or even
exhilaration.20,21 Fear of the situation may invoke a state
of numbness, where the learner may feel like they are
suspended in time or under anesthesia, and presentation
of cadavers may bring on a defensiveness in which the
students shield themselves from unease through disasso-
ciation from the experience.22 An acceptance and reorga-
nization of the sensory information can then occur at a later
time, in a safer environment, inducting students into a com-
munity of professional practice. Our study sheds light on
this phenomenon and suggests that pharmacy students’
experience of strong emotion and "dissonance"maybepart
of the ritual process of professional socialization.

A limitation of a qualitative approach to research is
that the findings of the studymay not be generalizable and
only reflect the experiences of those who took part in the
research.9 However, the experience of the pharmacy stu-
dents that took part in this research may be transferable to
experiences of pharmacy students in similar contexts, for
example, those in other areas of the United Kingdom or
other countries with similar pre-professional training
models. The methodology employed allowed students
to provide “thick” descriptions of context, experiences,
and perceptions, which improves the transferability of the
findings.23 In qualitative research, it is important to reflect
on the role ofmembers of the research team.8 A drawback
of this study is that the interviewers were well-known
senior members of staff within the Newcastle University
School of Pharmacy, and one was directly involved in
teaching much of the anatomy content, which may have
limited or otherwise influenced participants’ responses.
Future work should seek to use an independent inter-
viewer to reduce the risk of bias.Despite these limitations,
the study used a robust theoretical framework and recog-
nized methods of data collection and analysis that im-
proves the dependability of the results. The audit trail
improved the transparency, and the analyst triangulation
improved the credibility of the research.

In conclusion, this qualitative study demonstrates
that teaching anatomy to undergraduate students goes be-
yond developing a broad knowledge of anatomical struc-
tures, and also engages a deeper conceptual appreciation
of professionalism and engages the student within a pro-
fessional community of practice. This work raises ques-
tions as to how anatomy teaching may be positioned
within a programof study to help students to learn clinical
skills, such as physical examination and consultation, and
if this can be completed alongside medical student co-
horts. Additional questions may be raised concerning
how anatomy teaching provides a platform for other dis-
ciplinary learning, such as drug delivery.
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