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Abstract
Introduction Medical student specialty selection is complex and multifactorial. Pathology is often not selected as a primary
career choice, despite its importance to patient care. Previous studies identified negative pathologist stereotypes and pathologist
Binvisibility^ as potential reasons for this. Our objective was to better understand students’ perceptions of pathologists and how
these contrast to the reality of practicing pathologists.
Methods Medical students atWestern University and Canadian pathologists participated in online surveys. Descriptive and mean
comparisons were used to understand whether their perceptions were similar or different.
Results Students found pathology interesting and clinically relevant. They felt that pathologists appearedmore satisfied with their
careers than other doctors, yet only one student intended to pursue a career in pathology. Although their estimation of pathologist
workload was accurate, they did not understand what pathologists did on a daily basis and overestimated the time pathologists
spent examining deceased persons.
Conclusion Although medical students see the value and benefits of pathology, it is not an attractive career option,
perhaps in part due to lack of understanding. To maintain adequate staffing in pathology departments, misconcep-
tions need to be addressed and schools should consider actively seeking applicants who may be interested in a
diagnostic specialty.
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Introduction

Anatomic pathology is a vital profession in the healthcare
industry. Pathologists are critical in the diagnostic process,
planning of patient care, quality assurance and patient safety;
however, many medical students are reluctant to consider pa-
thology as a viable career option. Inadequate staffing of pa-
thology departments has been identified as a risk to patient
safety [1], yet the Canadian Resident Matching Service data
show that in the last 5 years (2012–2016), Anatomic
Pathology has, on average, been the first ranked choice for
just 0.7% of Canadian medical graduates [2] (in Canada, an-
atomic pathology and general pathology are separate special-
ties with separate residency programs). This compares to an
average rate of 3.4% for diagnostic radiology, the other major
diagnostic specialty. Over the same time period, there were an
average of 13 (range 11–15) unfilled residency positions per
year in pathology nationally after the first iteration of the
match, and 3 per year (range 2–4) after the second iteration.
Canada is not alone in this respect; recent data from the USA
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show declining numbers of US medical school graduates
matching to pathology residency positions [3], and
while there is some literature on why residents have/
have not chosen pathology as a career path [4–6], this
work has not translated into meaningful changes to
medical school curricula, or to greater appeal of the profession
for medical students.

The reasoning behind medical students’ specialty selection
is not well understood. Some researchers have attempted to
attribute specialty selection to personality types [7] while
others have attributed specialty selection to controllable life-
style [8]. It is likely that medical students choose a specialty
for multifactorial reasons [9]; however, what remains consis-
tent is that pathology is often not selected as a primary career
choice even though it is a vital profession for healthcare.

Anecdotal evidence suggests that the stereotype of an anti-
social pathologist working alone in a mortuary is prevalent in
our medical schools. Data to support this include recent
Canadian studies involving medical students, residents and
pathologists who all acknowledged this stereotype [5, 6]. In
one of these studies [5], senior medical students interviewed at
a major Canadian medical school described pathologists as
Bweirdos in bow-ties,^ Bgeeky and boring,^ Banti-social,^
and Ball about dead people.^ It seems not unreasonable to
suppose that these perceptions are common to medical stu-
dents across North America, with potential negative effects
on recruitment into pathology resident positions of students
who feel that they do not fit these stereotypes and who do not
want to work in a department full of anti-social weirdos. It is
difficult to be certain when and how these misconceptions
arise; whether students arrive at university with a
preconceived idea of what a pathologist is like, based on fam-
ily or media interactions, or whether, perhaps more likely,
their opinion of pathologists is shaped during their preclinical
and clinical years by their interactions with pathologists and
other medical specialists.

This study takes a unique approach to studying perceptions
about pathology as a career choice by contrasting students’
perceptions to those of practicing pathologists. Although de-
signed for the Canadian context, identification of areas where
there are similarities and differences might aid in determining
how pathology can become more attractive to students, and
potentially improve match rates in North America and
beyond.

The objective of this study was to better understand the
underlying conceptions, misconceptions and values of medi-
cal students, and how these contrast to the reality of current
practicing pathologists. Five research questions guided our
investigation:

1. What informs students’ ideas surrounding pathology and
pathologists? Are they based on personal experience or on
the media portrayal?

2. How do student perceptions of what pathologists do com-
pare to what pathologists actually do?

3. How do students rate the relevance of pathologists
as part of a multidisciplinary patient care team and
how does this compare to pathologists’ perceptions
of their relevance?

4. Do students enjoy pathology teaching at our institution
and how does it compare to teaching in other specialties?

5. What reasons might students use to choose a career in
pathology and for what reasons did practicing patholo-
gists choose their careers?

Methods

Ethical Approval

All procedures performed in studies involving human partic-
ipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or
comparable ethical standards.

Participants

Two groups of participants were recruited: medical stu-
dents and pathologists. Medical students (n = 172) were
recruited via e-mail using the mailing list of the
Undergraduate Medical Education (UME) office at
Schulich School of Medicine and Dentistry, Western
University. Pathologists (n = 828) were recruited using
the mailing list of the Canadian Association of
Pathologists - Association Canadienne des Pathologistes
(CAP-ACP).

Survey Design

Two surveys were developed for this study:

1. The student survey was designed to capture medical stu-
dents’ perceptions of pathology as a career choice at the
end of their second preclinical year. At our institution, the
majority of pathology teaching takes the form of didactic
large group and interactive small group teaching during
years 1 and 2.

2. The pathologist surveywas designed to capture practicing
pathologists’ observations and lived experiences in their
own work life and self-perceptions of their role as part of
the clinical team.

The surveys were developed for the Canadian context and
drew on previous research and surveys looking at student
perceptions of pathology [10].
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In order to examine the contrasting points of view of stu-
dents and pathologists, the surveys were very similar. First,
participants answered a set of demographic questions on both
surveys, followed by questions about student knowledge
about pathology, perceived personality traits of pathologists,
and pathologist self-identified personality traits. For clarity,
broad definitions for Bintrovert^ and Bextravert^ were provid-
ed with both surveys. Additionally, we asked questions about
pathologist work life: type and location of work, typical work
hours, on call commitments, and frequency of communication
with others. We also developed two scales to compare stu-
dents’ assumptions with pathologists’ actual experiences on
two components we thought would be relevant to students’
lack of interest in pathology: (1) Communication: the extent to
which pathologists communicate with others, and (2)
Relevance and Value: how relevant and valued patholo-
gists feel/are perceived as part of the healthcare team.
The Communication construct attempted to capture the
frequency in which pathologists communicate with
others in the broader health network, including clini-
cians, staff, and other pathologists. This was based on
6-point scale that was frequency based: 1 = never, 2 =
less than once per month, 3 = once per month, 4 = once
per week, 5 = more than once per week, 6 = daily. The
Relevance and Value construct consisted of statement-
based items that participants responded to on a 7-point
Likert scale (1 = strongly disagree, 7 = strongly agree)
and focused on the importance of pathologists as part
of the multidisciplinary patient care team and the
healthcare community, and their importance in clinical
decision making and patient care.

Analysis

Descriptive statistics were first used to outline the character-
istics of the participants. Cronbach’s alpha was used to devel-
op the Relevance and Value and the Communication scales
(items associated with these scales are presented in Table 1).
Independent t tests with 95% confidence intervals and
Bonferroni corrections were used to evaluate the magni-
tude of differences between students’ and pathologists’
perceptions.

Results

Participant Characteristics

The response rate for medical students was 85% (145/172)
and for pathologists was 19% (155/828). Mean age was 25
for students and 47 for pathologists, and there was a roughly
equal gender distribution with slightly more males responding
to both surveys (students: female 45%, male 55%; patholo-
gists: female 46.75%, male 52.6%; other 0.65%).

Pathologist respondents were mostly practicing in academ-
ic centers (70%) with the remaining in community practice
(22%), private laboratories (7%), and other settings (1%).
Sixty-nine percent had medical students rotating through their
department, and 59% were also involved in teaching medical
students outside of scheduled departmental rotations. Forty-
five percent had spent only 1 year practicing clinical medicine
(typical in the Canadian context), 17% had spent < 1 year, and
10% had spent > 5 years in clinical medicine.

Table 1 Items associated with the
Relevance and Value and
Communication scales;
pathologist and student
descriptive statistics

Scale and items Pathologists Students

m sd n m sd n

Communication (1 = never, 6 = daily)

How often do (you) pathologists communicate verbally or
in person with clinicians regarding patient care?

4.65 1.15 144 5.28 1.03 142

How often do (you) pathologists communicate verbally or
in person with technical or secretarial support staff?

5.70 0.72 144 5.79 0.58 142

How often do (you) pathologists communicate verbally or
in person with other pathologists?

5.81 0.61 144 5.77 0.56 142

How often do (you) pathologists see or speak to patients or
their families?

1.85 0.95 144 3.31 1.55 140

Relevance and Value (1 = strongly disagree, 7 = strongly agree)

Pathology is relevant to everyday clinical practice 6.80 0.64 145 6.53 0.63 140

Pathology reports are important for clinical decision making 6.86 0.57 145 6.81 0.43 140

Pathologists play a key role in the multidisciplinary patient
care team

6.77 0.75 145 6.50 0.66 139

Pathologists have a voice at multidisciplinary team meetings 5.97 1.24 145 5.85 1.26 140

Pathologists are well respected amongst the medical and/or
university community

5.04 1.63 144 5.51 1.26 140

m mean, sd standard deviation, n sample size
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Eighty-three percent of students had decided on a probable
career path with only one participant (0.6%) expecting to
choose a career in pathology and another one considering
pathology. The majority of students identified family medi-
cine (25%) or surgery (20%) as their intended career path,
with 17% answering BDon’t know.^

Perceived Personality Traits

Sixty percent of pathologists identified as introverts,
with 21% identifying as extraverts and 18% as neither/
both/unsure. Most comments made in response to this
question indicated that pathologist respondents felt they
had both introvert and extravert tendencies. Seventy-six
percent of students felt that most of the pathologists
they had met were introverts, 23.5% were unsure, and
0.5% felt that most of the pathologists they had met were
extraverts.

Students’ Knowledge Base of Pathology

Ninety-seven percent of students stated that real life experi-
ences informed their knowledge about what pathologists ac-
tually do (83% referencing pathology teaching in medi-
cal school and 14% referring to prior personal experi-
ence, such as an observership). Three percent cited TV
shows or literary fiction as their main source of information
about pathologists.

Medical students were more likely than pathologists to
think that the entertainment industry’s portrayal of pathology
is accurate (Fig. 1), t(295) = − 4.679, p < .001, d = 0.55. The
majority of students (54%) disagreed with the statement BI
have a good understanding of what a pathologist does on a
daily basis.^ Thirty-two percent agreed to some extent that
they did understand a pathologist’s duties and the remainder
(14%) were not sure.

Students’ Perceptions of What Pathologists
Do Versus Lived Experience of Pathologists

Thirty-nine percent of pathologists claimed to work between
40 and 50 h per week, and 34% stated that they worked be-
tween 50 and 60 h per week. The average pathologist respon-
dent is on call 4.71 days per month (SD = 5.54).

Students estimated pathologist work load correctly, with 68%
believing a typical pathologist works a 40–50 h week. There
was no significant difference between reported pathologist on
call activities and students’ estimates of how often pathologists
return to the hospital at night (t(261) = − 2.026, p > .01, d =
0.24), but they underestimated how often pathologists work
on the weekend (t(200.7) = 4.112, p < .001, d = 0.51).

Seventy-eight percent of pathologists stated that they spend
the majority of their time (75–100%) examining tissue from
living patients; this was underestimated by students, with only
33% estimating that pathologists spend 75–100% of their time
examining tissue from living patients, 32% estimating that
pathologists spend 50–75% of their time examining tissue
from living patients, and 12% estimating that pathologists
split their time 50:50 between tissue from living patients and
deceased patients.

Communication

Most pathologists indicated that they communicate (verbally
or in person) on a daily basis with other pathologists (88%)
and with technical/secretarial support staff (81%). Eighty-four
percent communicate verbally or in person with clinician col-
leagues at least once per week, with 25% having daily com-
munication.When it came to communication as a whole, med-
ical students tended to think that pathologists communicated
more often than they actually reported, t(284) = − 3.278,
p < .01, d = 0.39; however, the communication scale had
stronger internal consistency when completed by pathologists
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% of respondents

Pathologists

Students

Fig. 1 How accurately
respondents think the
entertainment industry portrays
pathology
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compared with students (Cronbach’s alpha = 0.50 for students
and 0.64 for pathologists; moderate internal consistency [11]).

Relevance and Value

Most pathologists strongly agreed with the statements
BPathology is relevant to everyday clinical practice^ (80%),
BPathology reports are important for clinical decision
making^ (84%), and BPathologists play a key role in the mul-
tidisciplinary team^ (80%). The majority of pathologists
agreed or strongly agreed with the statements BYour clinical
colleagues appreciate the value of your contribution to the
multidisciplinary team^ (65%) and BYou have a voice at mul-
tidisciplinary team meetings^ (68%). Students had similar
perceptions; when we compared the Relevance and Value
scales (Cronbach’s alpha = 0.74 for students and 0.69 for pa-
thologists), there were no differences between students (n =
139, m = 6.25, sd = 0.63) and pathologists (n = 145, m = 6.29,
sd = 0.69). Thus, both perceive that pathologists are relevant
and valuable in the healthcare system. Only 42% of patholo-
gists agreed or strongly agreed with the statement
BPathologists are well respected amongst the medical and /
or university community,^ whereas 84% of students agreed
or strongly agreed with this statement.

Pedagogical Aspects

We asked pathologists howmany hours per week they spent in
an educational role with one or more of the following groups:
medical students, pathology residents, technicians, clinicians,
and pathology colleagues. Forty-one percent spend between 1
and 4 h, 30% spend between 5 and 10 h, 15% spend < 1 h, and
14% spend > 10 h teaching per week.

Most students (67%) agreed that pathology is an interesting
subject and 65% agreed that they enjoy pathology teaching. The
majority (67%) felt that pathology teaching is as relevant to their

future clinical practice as teaching in other specialties, but only
51% agreed that pathology teaching was as engaging as teach-
ing in other specialties. Most students (75%) felt that the pathol-
ogists they had been exposed to were moderately satisfied
(42%) or extremely satisfied (33%) with their teaching role.

A Career in Pathology

Pathologists were asked to select from a list, the top 3 reasons
they chose a career in pathology and students were asked to
select the top 3 reasons onemight choose a career in pathology
from the same list. The results are illustrated in Fig. 2.
Interestingly, both groups selected the same top 3 rea-
sons (intellectual challenge, interest in the field and
good working hours) but in a different order. No indi-
vidual in either group selected prestige as a reason to
choose pathology as a career.

Sixty-four percent of pathologists were moderately or ex-
tremely satisfied with their career; 13%, however, were ex-
tremely dissatisfied. Most students did not recognize this level
of dissatisfaction and actually rated pathologist career satis-
faction higher than pathologists themselves did (Fig. 3),
t(192.05) = − 4.885, p < .001, d = 0.56. Fifty-eight percent of
students felt that career satisfaction was higher amongst pa-
thologists than amongst other doctors.

Discussion

Our findings that 1 in 5 pathologists self-identify as extraverts
and an additional 1 in 5 felt that they were either unsure or Ba
bit of both,^ suggest that pathology is a specialty that may
accommodate a diversity of personality types. As many med-
ical students assess potential careers based on the type of
people they would like to work with and where they see them-
selves Bfitting in^ [6, 12], it is important to convey the wide
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Fig. 2 The top 3 reasons
pathologists chose/medical stu-
dents expected one would choose
a career in pathology
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range of pathologist personalities to medical students and
avoid the perpetuation of negative stereotypes and perceptions
during medical school.

Most students correctly identified the typical working and
on call hours of a Canadian pathologist. However, although
able to estimate the workload correctly, when considering
what pathologists actually do during these working hours,
there was a student overestimation of time spent examining
deceased patients and a majority of students disagreed with
the statement BI have a good understanding of what a pathol-
ogist does on a daily basis.^ This is despite an assertion by
97% of students that their knowledge about what pathologists
do comes directly from real life experiences. The student per-
ception that pathologists spend more time with deceased pa-
tients may be due to the following: (1) a skew towards autopsy
pathology in their preclinical exposure to pathology (review of
the teaching hours by pathologists in our undergraduate cur-
riculum suggests that this is not the case), (2) the literary and
televisual fictional portrayal of pathologists having had more
influence than they realize, or (3) pathologists at our institu-
tion not doing a good enough job of conveying to students
what they actually do. We suspect that the lack of understand-
ing stems from a combination of factors 2 and 3. Autopsy
pathology has the Bwow factor^ in pathology as it is the area
that literary fiction and TV shows tend to focus on. If students
are entering medical school with a preconception that pathol-
ogists spend their days doing autopsies, it is incumbent upon
pathologists to actively contradict this belief in their teaching,
rather than to assume that students will eventually realize what
they do. Some institutions have chosen to offer elective op-
portunities for medical students to spend more time in their
departments, allowing them to see firsthand how the labora-
tory works and what the day to day role of a pathologist

entails, with reported success in student recruitment following
these initiatives [13]. At our institution, we are designing a
revised pathology curriculum for our preclinical medical stu-
dents with early, clinically relevant pathology exposure. We
try to put the pathologist’s role in the diagnostic pathway in a
clinical context for our students and as part of Entrustable
Professional Activities (EPAs) within the tasks of a physician.
We have had positive feedback from our clinical clerks on
pathology selectives which allow them to shadow patholo-
gists and pathology residents during their surgical clerkship
in order to learn about and experience a typical pathologist’s
workday. As well, we have had positive feedback from med-
ical students on interactive learning experiences such as fro-
zen section role play and our cherry tomato fine needle aspi-
ration biopsy sessions. Other opportunities for our students to
learn about pathology include a pathology special interest
group which is run by the medical students, and a 2-month
summer research funded project which is awarded to one
student each year and allows them to Blive^ in our residents’
room, availing of all departmental rounds and other learning
activities while getting hands on research experience. Several
students also interact with pathologist mentors via quality
improvement and patient safety projects, research projects,
and Patient-Centered Context: Integration & Application
group learning which runs weekly throughout the preclinical
curriculum.

An interesting finding in our data was the difference between
how well pathologists feel they are respected amongst the med-
ical and university community and how well students feel pa-
thologists are respected, with 84% of students but only 42% of
pathologists thinking that pathology is a well-respected profes-
sion. Despite this apparently high student perception of respect
for pathologists, none selected prestige as a top 3 reason for
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Fig. 3 Career satisfaction
amongst pathologists and
perceived satisfaction of
pathologists by medical students
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choosing a career in pathology and one wonders if there was an
element of response bias associated with this question, with
students not wishing to appear disrespectful [14–16]. Amajority
of pathologists and students felt that pathologists were both
relevant and valuable members of the healthcare team and pa-
thologists felt that their clinical colleagues valued their contri-
butions to the health care team, so it is unclear why there is a
perception amongst pathologists that they are not respected. It
may be that they feel individually respected in their own work
environment, but feel that the profession as a whole is not
respected. The reasons for this are not clear but may be in part
due to awareness of pathology errors being highlighted in the
media and a perception amongst some pathologists that they are
under the public magnifying glass.

Somewhat surprisingly, a majority of students reported that
they found pathology to be an interesting subject and that they
enjoyed pathology teaching. They felt that it was as relevant to
their future clinical practice as teaching in other specialties.
This is in contradiction to the usual groans and/or laughter
when informed that they are sitting down to 2 h of pathology
teaching (anecdotal evidence!).

It is interesting that students rated career satisfaction higher
for pathologists than for other doctors and higher than pathol-
ogists themselves rated their career satisfaction. This is due in
part to student lack of knowledge or recognition of the 13% of
Canadian pathologist respondents who are extremely dissatis-
fied with their careers. Of these pathologists, 75% worked in
academic centers, reflecting the overall breakdown of respon-
dents, and their survey responses in general reflected those of
the other 87% of pathologists, with one minor difference; the
top 3 reasons they chose a career in pathology were intellec-
tual challenge, interest in the field and positive mentor/role
model in pathology (compared to intellectual challenge, inter-
est in the field and good working hours for the group as a
whole). Whether these pathologists were dissatisfied with
their careers because pathology as a profession was not the
right choice for them or because of the institution/environment
in which they are currently working, was not captured in our
data. A potential limitation of our study is the low pathologist
response rate (19%). It is not possible to determine 81% of
pathologists did not reply because they are not involved/not
interested in education, or if they are so busy educating that
they did not have time to answer the survey! Regardless, we
cannot ignore the possibility that our findings with respect to
pathologist perceptions may have differed with a higher re-
sponse rate. It is possible that surveys of Canadian physicians
in different specialties may yield similar results with regard to
the percentage of dissatisfaction, given that North American
residents have to make specialty decisions early, without get-
ting to try out different specialties beyond clerkship. In a study
from the USA, pathologists self-reported below average burn-
out rates compared to other physicians and above average
satisfaction with work-life balance [17].

Conclusion

Several studies have examined reasons whymedical graduates
did not select a career in pathology [4–6]. We have taken a
novel approach and compared the perceptions of medical stu-
dents with data obtained from practicing pathologists to try to
understand where there are similarities and differences which
may inform career choice. Although previous studies have
cited that pathology and/or pathologists are Binvisible^ in
medical school [5, 6] and that pathology is thought to be too
boring, repetitive and academic [4, 5], we have presented con-
trasting data. Medical students at our institution reported find-
ing pathology both interesting and clinically relevant. They
see pathologists as valuable members of the health care team
and also think that pathologists have a higher level of career
satisfaction than other doctors. This highlights the complexity
of career choice for medical students. Why do they pursue
careers which appear to them to be less satisfying rather than
those which appear satisfying, interesting and important for
patient care?Wewould argue that the simple answer is that the
majority of students enter medical school with the intention of
directly treating patients and pathology does not offer that
opportunity for the most part. This raises the question of
whether medical school admissions teams should consider
actively seeking out applicants who are interested in the
Bdiagnostic specialties^ to ensure an adequate workforce in
the future.

For those whom direct patient contact is a must, pa-
thology is clearly not an option they will consider, and
it is not our goal to attempt to recruit large numbers of
students to a specialty with limited regional residency
positions; however, there may be students who are sim-
ply misinformed about pathology, who are not willing
to consider a career which they think will involve daily
autopsies but who would thrive in a typical pathology
environment. Early and meaningful exposure to pathol-
ogists may empower these students to make better in-
formed career choices and may improve patient safety
in the longer term. Future studies should consider the
perceptions of students in their clerkship years as these
may differ as students gain more clinical experience.
Through improved understanding of medical trainees’
perceptions, programs can better design methods to
highlight the social and personal benefits of pathology
as a career choice.
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