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Resident Perceptions of Anatomy Education: A Survey of
Medical School Alumni From Two Different Anatomy
Curricula and Multiple Medical Specialties

Michael A. Bohl,* Thomas R. Gest
Division of Anatomical Sciences, University of Michigan Medical School, Ann Arbor, Michigan

In 2004, the University of Michigan Medical School reduced its gross anatomy curricu-
lum. To determine the effect of this reduction on resident perceptions of their clinical pre-
paredness, we surveyed alumni that included residents from the original and new shortened
curricula. A Likert-scale survey was sent to four classes of alumni. Respondents were com-
pared in old curriculum (OC) and new curriculum (NC) groups, surgical specialty (SS) and
nonsurgical specialty (NS) groups, and subgroups of SS and NS were compared for differ-
ences between OC and NC. Mean response scores were compared using independent sam-
ples T-tests. As a single population (n 5 110), respondents felt their anatomy education
prepared them well for residency, that a more robust anatomy curriculum would be help-
ful, that dissection was important to their residency preparation, and that a 4th year anat-
omy elective was effective in expanding their anatomy education and preparing them for
residency. No significant difference existed between OC and NC groups, neither as a whole
nor as SS and NS subgroups. The SS group felt dissection was more important to their
residency preparation than the NS group (P 5 0.001) and that a more robust anatomy
curriculum would have better prepared them for residency (P 5 0.001). Thirty percent of
SS respondents who did not take a 4th year elective commented that they wish they had.
Fourth year anatomy electives were highly valued by residents, and respondents felt that
they should be offered to students as a way of revisiting anatomy following the 1st year of
clinical training. Anat Sci Educ 4:126–131. © 2011 American Association of Anatomists.
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INTRODUCTION

Anatomical sciences appear to be taking a diminishing role in
undergraduate medical education. Gartner (2003) shows that
total curriculum hours devoted to gross anatomy in United
States medical schools dropped from an average of 249 hours

to 144 hours between 1967 and 2001, and Drake et al.
(2009) show that this trend has continued internationally
over the last decade. Some believe the driving force behind
this reduction has been the exponential increase in medical
knowledge that has occurred during this period, creating a
body of medical science knowledge that is too large to be
practically taught or learned in an undergraduate medical
curriculum (Bergman et al., 2008). The solution to this di-
lemma sought by many medical schools has been to triage
the basic sciences, focusing primarily on what is foundational
for future learning and eliminating that which is deemed
excessively factual or less clinically relevant. The General
Medical Council of the United Kingdom, for example, issued
a statement in 1993 to its medical schools that ‘‘undue em-
phasis on detail was not required’’ and that the ‘‘burden’’ of
factual information should be reduced (Patel and Moxham,
2008). As a subject that is considered by many in medical
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school administration to be excessively factual and less clini-
cally important, anatomy is often targeted when medical
schools are looking to create more space in their curricula.
There is also a significant financial motivation to reductions
in anatomy education as it usually requires expensive labora-
tory space, faculty time, and cadaver expenses.

Some believe that although the academic community has
become desensitized to the concerned voices of senior anato-
mists and surgeons arguing for the preservation of anatomy
education, perhaps concerns raised by medical students—
those with first hand experience of the current system—may
be harder to ignore (Gogalniceanu et al., 2010). Surveys
from the last decade on medical student opinion of their
anatomy education indicate that the majority of medical stu-
dents and professors feel further cuts in gross anatomy and
cadaver dissection should be avoided (Leong, 1999; Patel and
Moxham, 2008; Holla et al., 2009; Gogalniceanu et al.,
2010). These studies show that both students and faculty
believe cadaver dissection is the centerpiece of gross anatomy
study and that the anatomy they are learning is clinically rele-
vant. Also, students feel that the quantity of material they are
expected to learn is appropriate, with some believing the ma-
terial is excessive and others believing it is insufficient. Of
course, it is difficult to know whether student opinion is an
accurate predictor of how well a student will be prepared for
clinical practice, the main concern being that students do not
yet know what the demands of clinical practice are. To better
assess the effect of reduced quantity in anatomy education on
medical student preparedness for residency, we surveyed two
populations of alumni from the University of Michigan Medi-
cal School (UMMS) who are currently in their postgraduate
training. The first population completed an older medical
school curriculum (OC group) that included �175 hours of
gross anatomy instruction and 38 dissection laboratory ses-
sions. In 2004, the gross anatomy curriculum was reduced to
136 hours of instruction and 32 dissection laboratory sessions;
the second population of polled alumni completed this new
curriculum (NC group). The anatomy course for 1st year med-
ical students at UMMS is a clinically based course, with test
questions written in a clinical case format, patient histories
presented with each cadaver, an emphasis on framing the
cadaver as the medical student’s first patient, clinical cases
included in the laboratory manual learning material, and a no-
lecture format that encourages self-reliance in learning. This
emphasis on clinical anatomy did not change with the incep-
tion of the NC. The only two changes to 1st year anatomy
brought on by the NC were reduced quantity of anatomy
instruction (no overt change in quality) and the elimination of
separate grading for anatomy (OC students needed a passing
grade in anatomy and other basic science disciplines, whereas
NC students need only to pass each systems-based sequence;
anatomy could be failed and the student still progress with a
passing grade in the sequence). Effectively, the NC affords 1st
year students the same quality of anatomy education but
reduced quantity and reduced incentive to study. Fourth year
anatomy electives provide UMMS students an opportunity to
study via cadaver dissection areas of anatomy most pertinent
to their chosen specialties, with a greater emphasis on anatom-
ical considerations in clinical interventions. These electives
also remained the same from the OC to the NC. By polling
two populations of UMMS alumni across the curriculum
change, we hope to shed more light on the effect of reduced
quantity in anatomy curricula on medical student preparedness
for postgraduate training.

METHODS

A five-question Likert scale survey was sent to the most
recent four classes of UMMS medical school alumni to ensure
that all respondents were currently in their residency training.
Approximately 650 residents were sent the survey (an exact
number is not known because the Medical College Alumni
Society (MCAS) sent the survey on our behalf so as to keep
alumni contact information confidential). Half of those resi-
dents polled were from the old curriculum group (OC) and
the other half from the new curriculum group (NC). Survey
responses were collected using Qualtrics survey software, ver-
sion 15538, (Qualtrics Labs Inc., Provo, Utah), and data
analysis was conducted using the SPSS statistical analysis pro-
gram, version 12.0 (SPSS Inc., Chicago, IL). The data were
first divided into OC and NC groups, and responses were
compared using independent samples T-test. The data were
then divided into surgical specialty (SS) and nonsurgical spe-
cialty (NS) groups, and responses were compared using inde-
pendent samples T-test. Finally, the SS group and NS group
were separated, and within each specialty group, the affect of
curriculum (OC or NC) was compared, again via independ-
ent samples T-test. Specialties were designated as surgical or
nonsurgical based on the American College of Surgeons list-
ing of surgical specialties, which includes general surgery,
neurosurgery, obstetrics and gynecology, ophthalmology,
orthopedic surgery, otolaryngology, and plastic surgery.

The first three questions on the survey concern respond-
ents’ gross anatomy experience as a whole. We asked the
following questions:

1. How well do you think your anatomy education in medi-
cal school prepared you for internship/residency (1 5 It
did not prepare me at all, 10 5 It prepared me as much as
possible)?

2. Do you think a more or less robust anatomy component
in medical school would have better prepared you for
internship/residency (1 5 Much less robust, 5 5 Neither
more nor less robust, 10 5 Much more robust)?

3. How important do you feel cadaver dissection was to
your anatomy preparation for internship/residency (1 5
Not at all important, 10 5 Extremely important)?

The last two questions on the survey were specifically
about 4th year anatomy electives. Of those students who had
taken a 4th year anatomy elective, we asked the following:

4. How effective was your 4th year anatomy elective in
expanding your anatomy education (1 5 Very ineffective,
10 5 Very effective)?

5. How effective was your 4th year anatomy elective in pre-
paring you for internship/residency (1 5 Very ineffective,
10 5 Very effective)?

A space for comments was provided at the end of the
survey.

RESULTS

One month after the survey was sent, responses had ceased
coming in. One hundred and ten responses were received.
Seventy-one respondents were OC and 39 respondents were
NC, 47 respondents were SS and 63 respondents were NS
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(see Fig. 1). Figure 2a summarizes the survey results for the
entire respondent population and the main group analyses
(OC vs. NC and SS vs. NS). As a whole population, the
respondents felt that their anatomy education prepared them
very well for residency (Question 1 5 7.55/10). Respondents
also reported as a whole that the robustness of their anatomy
course was appropriate, with only a slight bias toward feeling
that a more robust anatomy course would have better pre-

pared them (Question 2 5 6.46/10). Respondents felt that
cadaver dissection was very important to their residency
preparation (Question 3 5 7.23/10). Of those students who
took a 4th year anatomy elective, the overwhelming majority
felt that this elective improved their anatomy education
(Question 4 5 8.9/10) and effectively prepared them for resi-
dency (Question 5 5 8.2/10). A significant percentage of the
respondents who did not take a 4th year elective commented
at the end of the survey that they wish they had (30% of SS
group, 11% of all respondents, and 8% of NS group).

As seen in Figure 2a, no statistical difference existed
between the OC and NC groups for any of the questions
(Questions 1–5, P > 0.05). Specialty (SS or NS) had no effect
on respondent impressions of how well their anatomy educa-
tion prepared them for postgraduate training (Question 1,
P > 0.05). SS respondents felt more strongly than NS
respondents that a more robust anatomy course would have
better prepared them for residency (Question 2, P 5 0.001).
SS respondents also felt more strongly than NS respondents
about the importance of cadaver dissection to their prepara-
tion for residency (Question 3, P 5 0.001). Specialty did not
have a significant effect on respondent impressions of 4th
year anatomy electives and their effectiveness in expanding
one’s anatomy education (Question 4, P > 0.05) or preparing
one for internship/residency (Question 5, P > 0.05).

Figure 2b shows the results of the subgroup analyses (OC
vs. NC within SS and OC vs. NC within NS). Within the SS
subgroup, effect of curriculum was insignificant for all ques-
tions (Questions 1–5, P > 0.05). Within the NS subgroup,
effect of curriculum was also insignificant for all questions
(questions 1–5, P > 0.05), though it approached significance
for how well respondents felt their anatomy education pre-

Figure 1.

N-Values for Comparisons between Curriculum, Specialty, and Curriculum
within Specialty Groups. OC 5 Old Curriculum, NC 5 New Curriculum,
SS 5 Surgical Specialty, NS 5 Nonsurgical Specialty.

Figure 2.

Survey of Medical College Alumni from the University of Michigan Medical School Regarding Anatomy Curriculum. (A) Effect of curriculum on alumni respondents
by surgical and nonsurgical Specialty; (B) Effect of curriculum on respondents within specialty groups. Question 1: How well do you think your anatomy education
in medical school prepared you for internship/residency?; Question 2: Do you think a more or less robust anatomy component in medical school would have better
prepared you for internship/residency?; Question 3: How important do you feel cadaver dissection was to your anatomy preparation for internship/residency?; Ques-
tion 4: Please answer if you took a 4th year elective course in anatomy: How effective was your 4th year anatomy elective in expanding your anatomy education?; Ques-
tion 5: Please answer if you took a 4th year elective course in anatomy: How effective was your 4th year anatomy elective in preparing you for internship/residency?
Abbreviations: OC 5 Old Curriculum, NC 5 New Curriculum, SS 5 Surgical Specialty, NS 5 Nonsurgical Specialty, *No score is reported—respondents in NS and
NC group did not take a 4th year anatomy electives.
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pared them for residency (OC mean response was 7.84, NC
mean response was 6.90, P 5 0.057). We received no
respondents in the NC group who were also NS and took a
4th year elective, and so comparisons could not be made
between curricula within the NS subgroup regarding 4th year
electives.

DISCUSSION

Factors that must be taken into consideration when analyzing
our results include our small response rate (�17%), and the
possibility that those residents who chose to respond were
more likely to be those with either a very positive or very
negative experience in medical school gross anatomy. Because
the UMMS MCAS keeps alumni contact information confi-
dential, we needed their cooperation to send out our survey.
MCAS was reluctant to ‘‘spam’’ the mailboxes of UMMS
alumni, and so we were unable to send out more than one
wave of e-mails requesting the completion of our survey. We
recognize that our small response rate creates a potential
source of bias in our results. However, as a pilot study, we
accept that this survey may not provide conclusive results,
hoping instead that it will motivate further, more comprehen-
sive research on this topic.

No statistical difference was demonstrated between the
OC and NC groups, neither as a whole nor as specialty sub-
groups, indicates that the 2004 reduction in anatomy instruc-
tion at UMMS was not so great as to change students per-
ceived preparedness once in residency training, though it is
interesting that both groups agreed that a slightly more ro-
bust anatomy curriculum would have better prepared them
for residency. This may mean that although residents felt
comfortably challenged by both the more and less intensive
anatomy curricula (and so responded with equally positive
scores), both groups felt as residents that they had not
received enough anatomy preparation in medical school. In
accordance with this observation is a study by Demars and
coworkers that shows anesthesia residents perform better in
complicated peripheral nerve blocks (specifically humeral
blocks) after returning to the dissection laboratory to study
the pertinent anatomy (Demars et al., 2010). Although these
results did not hold true for simpler nerve blocks, other stud-
ies have shown that a return to cadaver dissection improves
anesthesia residents’ knowledge of anatomy, performance in
nerve blocks, and professional practice thanks to safer tech-
nique (Urion et al., 2003; Lirk et al., 2005). These studies,
along with our results, suggest two things: first, surgical resi-
dents (or those in anatomy intensive fields) benefit from a
return to anatomical study via cadaver dissection and so resi-
dency programs should include a return to the anatomy labo-
ratory, and second, medical school graduates are beginning
their postgraduate medical training without the appropriate
skill and knowledge base that should be afforded by under-
graduate anatomy education.

Although it is not surprising that SS residents felt more
strongly about the importance of cadaver dissection and the
appropriate level of intensity of the anatomy curriculum than
NS residents, it is important to note that this result indicates
agreement between the surgical community and its residents
that new graduates are beginning surgical residencies with
inadequate preparation for their postgraduate study of anat-
omy. Although medical schools should not be responsible for
preparing all students for careers in surgical fields, they do

need to adequately prepare students for postgraduate study in
any type of residency program. This means having an anat-
omy curriculum that builds a foundational knowledge of
structure upon which future knowledge of anatomical consid-
erations in clinical interventions can be placed. With this
foundational knowledge in place, surgical residents will be
adequately prepared for their postgraduate review of anat-
omy and return to the dissection laboratory, which has been
shown by the data cited above (Urion et al., 2003; Lirk et al.,
2005; Demars et al., 2010) to be beneficial to residents in
anatomy intensive fields. Any medical school that wishes to
continue attracting significant numbers of medical students
interested in surgery, and graduating students well-prepared
for a career in surgery, should therefore include cadaver dis-
section as a primary teaching method and should be very
wary of reductions in gross anatomy instruction. Students,
residents, medical school faculty, and postgraduate educators
in surgery are in agreement that anatomy education in medi-
cal school needs to be bolstered.

Interestingly, the 4th year anatomy electives received the
most positive responses. We believe this is because 4th year
electives are the only opportunity for UMMS students to
revisit focused anatomical study and cadaver dissection after
gaining some clinical experience. That 30% of SS respondents
who did not take a 4th year elective volunteered at the end
of the survey that they wish they had suggests a real need for
students to revisit gross anatomy toward the end of medical
school, when students are least likely to remember the mate-
rial and most likely to appreciate its clinical relevance. As
Sugand and coworkers explain, ‘‘[anatomy] itself is relevant
to the majority, if not all, healthcare specialties. . . Yet, gradu-
ates are expected to retain and rely on the knowledge from
their preclinical years for the rest of their careers’’ (Sugand
et al., 2010). The vertical integration of clinical anatomy
throughout preclinical and clinical years of medical education
is a historically proven model of anatomical instruction
(Hildebrandt, 2010), and as our results indicate, its potential
should be further realized in our modern medical school
curricula.

As Figure 2b demonstrates, OC respondents paradoxically
reported a preference for a more robust anatomy curriculum
than NC respondents regardless of specialty. One might have
assumed that SS respondents who took the NC would report
a stronger preference for a more robust anatomy curriculum
than their counterparts in the OC owing to fact that they
completed a much less rigorous anatomy curriculum. Like-
wise, one might expect the NS residents who took the more
rigorous OC to report less desire for a more robust anatomy
curriculum than their NC counterparts because they received
far more anatomy. Surprisingly, the opposite trend is observed
in our results. SS respondents in the OC report a higher pref-
erence for a more robust anatomy curriculum than their NC
counterparts (question 2), and NS respondents in the OC
report more positive scores than their NC counterparts for all
the questions pertaining to 1st year anatomy (questions 1–3).
Although this trend does not represent a statistically signifi-
cant difference in our data, we do believe it represents an
effect that the curriculum change had on student perception
of the importance of anatomy. By reducing the time devoted
to anatomy and eliminating the separate grading of anatomy,
the NC relegated anatomy in the 1st year medical curriculum
from a subject of prominent importance to a secondary topic
that could be failed with little consequence. Perceptive to the
diminished importance of anatomy in their 1st year studies,
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NC students were perhaps more likely to adopt the belief
that anatomy is itself a less important topic in medicine. Such
an effect on student opinion would produce the trend seen
for question 2 in Figure 2b, in which NC respondents report
less desire for a more robust anatomy curriculum than OC
respondents, regardless of specialty. If this trend is valid, it
provides evidence that cutting anatomy from the medical
school curriculum may have long-term effects on how resi-
dents perceive the importance of anatomy to clinical practice,
potentially resulting in a diminished level of anatomical
knowledge, or a diminished desire to acquire anatomical
knowledge, among newer generations of physicians.

In the current reformation of the modern medical school
curriculum, anatomy has oftentimes been relegated to the
sideline, being labeled by the most skeptical as a clinically
useless exercise in memorization. But perhaps, it is a mistake
to devalue anatomy as excessively factual and clinically irrele-
vant. After all, Moxham and Plaisant (2007) have recently
shown that ‘‘contrary to the unquantified beliefs of those who
are skeptical about the purpose and value of anatomy in an
undergraduate medical curriculum, [students] at all stages of
their medical course share with professional anatomists the
view that anatomy is a very important subject for their clini-
cal studies.’’ Medical students and their anatomy professors
are not alone in believing anatomy has great clinical rele-
vance. Postgraduate educators also worry that the burden of
factual anatomical information in medical school has been
reduced to a clinically unsafe level. Concerns about the effect
of anatomy’s downward trend on medical student prepared-
ness for clinical practice are manifest in nearly 30 years of
reports from the surgical community about the importance of
preserving anatomy education and dissection (Kaufman,
1997; Older, 2004; Shaffer, 2004; Sritharan, 2005; Turney,
2007). Although it may be easy to dismiss such concern as
nostalgia within the surgical community for the ‘‘old-fash-
ioned’’ curricula, these surgeons’ concerns are substantiated
by Ellis’ (2002) report that the Medical Defense Union
(MDU) experienced a sevenfold increase in legal claims asso-
ciated with anatomical errors between 1995 and 2000, and
that 32% of claims made to the MDU in general and vascu-
lar surgery were for ‘‘damage to underlying structures.’’
Finally, the general public has even expressed concern with
the declining role of anatomy in medical education, as a
recent national television poll in the United Kingdom showed
a high amount of apprehension over the extent of doctors’
anatomical knowledge, with most people expressing prefer-
ence for doctors who have had experience with genuine
human dissection (Chowdhury et al., 2008). The concerns of
the public are addressed by Sugand and coworkers who
write, ‘‘the deconstruction of anatomy education and under-
mining [of] the crucial knowledge and skills gained from the
course will inevitably lead to under-qualified educators for
future generations as well as unsafe and incompetent doctors’’
(Sugand et al., 2010). The problem, then, seems not to be
that professional anatomists, medical students, postgraduate
educators, or the public are in disagreement over the need to
maintain anatomy education (just the opposite is true), but
that the logistical realities of creating a modern medical
school curriculum force the medical administration’s hand to
keep creating more space in the preclinical years by cutting
what has traditionally taken the most of student time and
school resources. As anatomy education continues to take a
smaller role in preclinical medical school curricula, we
must wonder at what point do we impair students’ ability to

acquire new knowledge of the human body by failing to
develop a firm understanding of human structure in which to
place it.

In addressing this issue of anatomy preparation for medi-
cal students, Bergman and coworkers appropriately ask in
their review article, ‘‘How much anatomy is enough?’’ The
authors of this review attempt to answer this question by
administering a case-based anatomy test using standards cre-
ated by different groups of students and medical educators
(Bergman et al., 2008). The authors conclude that although
there is no agreement on what level of anatomical knowledge
is appropriate, there is wide agreement among students and
educators that students’ anatomical knowledge is unsatisfac-
tory. The authors further report that good test performances
by students seem to depend not on a school’s didactic
approach to teaching, but on total teaching time for anatomy,
teaching in clinical context, and revisiting anatomy concepts
over the course of the curriculum (vertical integration). This
should come as no surprise considering that these three
approaches to anatomical education are the same principles
touted by the great anatomists that made anatomical educa-
tion in the United States a world-class endeavor over 100
years ago (Hildebrandt, 2010). The reality of our exponen-
tially expanding medical knowledge is that modern medical
school curricula will necessarily be focused on foundational
topics that enable life-long learning and effective clinical
practice. Although anatomy may no longer comprise the
majority of the medical school curriculum that it once did,
this does not mean that it cannot succeed in creating a foun-
dational knowledge of structure for students to place future
knowledge of function. In their study of undergraduate per-
spectives of anatomy, Mitchell and Batty (2009) make a rea-
sonable argument that although cases can be made for rein-
vigorating undergraduate anatomy education, the modern
medical school curriculum is here to stay and it will necessar-
ily continue to evolve. Therefore, to achieve our ultimate
goal of providing medical students a foundation for future
learning and a platform for safe practice as an intern, anat-
omy education must be vertically integrated, using student
encounters in outpatient clinics, operating theaters, and at the
bedside to teach anatomy.

CONCLUSIONS

Our results support Mitchell and Batty’s (2009) claim by
showing how successful and popular clinical anatomy elec-
tives have been among 4th year students at UMMS. Finally,
by vertically integrating anatomy into the modern medical
school curriculum, we can also achieve more total curricu-
lum time devoted to anatomy and greater clinical relevance,
thereby continuing to implement the three historically
proven principles of anatomy education that Bergman et al.
(2008) show to still be effective. In doing so, we choose to
evolve with the modern medical curriculum without sacrific-
ing our historically most successful methods of anatomical
instruction.
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