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A B S T R A C T

Medical student interest and pursuit of a career in pathology have been steadily declining since 2015. We conducted three separate surveys of medical students to
better understand these trends. In our first survey, we focused on assessing U.S. allopathic medical students understanding and perceptions of pathology. We later
surveyed U.S. osteopathic medical students as a companion to the allopathic medical student survey, in which many similarities were discovered with some key
differences. In our final survey, we specifically looked at curriculum differences between the U.S. allopathic medical schools that graduate the most students who enter
pathology training programs (Group 1) versus those schools that graduate the fewest future pathologists (Group 2) to determine if the curriculum had an impact on
medical student matriculation into pathology. Together, through these surveys, we were able to identify several remarkable recurring trends, presenting areas of
targetable action. Here, we summarize themes from the three studies as well as a review of pertinent literature to offer best practices for exposing and engaging
medical students to pathology and possibly recruiting students to consider pathology as a career.
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Introduction

Every medical student learns about pathology during pre-clinical
training as the basis of disease. Through lectures and small group-
based learning (i.e. problem-based/case-based learning), students have
variable experiences in laboratory medicine.1 In clinical clerkships, every
medical student experiences the importance of laboratory testing for
patient care. However, many medical students are unaware of the duties
of pathologists in their clinical practice. Recent studies highlight the
opportunity of exposing medical students to pathology as a clinical
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practice.2–8 Exposing medical students to pathology during clinical
clerkships years may offer an opportunity to recruit students to pathol-
ogy, and at the very least will show every medical student the importance
of pathology and laboratory medicine in patient care. Many specialties
have advocated for medical school exit competencies, fundamental skills,
and knowledge that all doctors should have command of to provide
quality patient care. The Canadian Association of Pathologists has rec-
ommended exit competencies for pathology and laboratory medicine,
which could be used to promote exposure to pathology throughout the
medical school curriculum.3
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Understanding of pathology as a clinical practice

Arguably, the greatest challenge to medical student engagement in
pathology is a lack of understanding of the day-to-day responsibilities of
a pathologist. Only 70% of allopathic respondents and 57% of osteo-
pathic respondents agreed or strongly agreed they understand pathology
job-related responsibilities, leaving 30–40% of medical students without
a clear understanding of what a pathologist actually does. Furthermore,
only 30% of osteopathic medical students felt they had sufficient expo-
sure to pathology to consider it as a specialty compared to 60% of allo-
pathic students. This lack of exposure to pathology is a trend seen in other
countries as well.2–8 In a survey of medical students at a private insti-
tution in Pakistan, 27.8% of students reported a lack of sufficient expo-
sure to pathology in order to consider it as a career.2 This lack of visibility
tends not only to decrease medical student recruitment into pathology
but also leaves medical students ill-prepared to properly utilize pathology
services in patient care. Interestingly, while osteopathic students report
having less exposure to pathology, data show that there is an upward
trend in osteopathic students applying to pathology.9 Possible contrib-
uting factors to this may have to do with the growth of osteopathic
schools as well as the context of experience osteopathic students have
compared to allopathic students.9 While osteopathic students report less
microscope use and less autopsy exposure, this may inadvertently leave
them more open to considering pathology as a specialty as they are not
influenced by negative ideas in pathology (i.e., we only do autopsy or do
not talk to people”). In addition, osteopathic students rank lifestyle ex-
pectations higher than allopathic students, which may also be a
contributing factor to this trend.9

Pathology in the preclinical years

Current allopathic and osteopathic medical school curricula feature
pathology exposure predominantly in the classroom setting during the
preclinical years. However, our data suggest that the preclinical curric-
ulum alone is not the driving force for the decline in medical student
interest in pathology. Pathology education in the preclinical years is
often part of an integrated curriculum with only 3% of the schools sur-
veyed in the curriculum study reporting a free-standing pathology
course.10 This number will likely continue to decline as many medical
Fig. 1. Exposure to pathology in the clinical curriculum. The figure illustrates the d
students in pathology. Allopathic students overall report more exposure to patholog
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schools are undergoing curriculum changes, in favor of an integrated
system. Preclinical pathology education predominantly occurs through
lecture format in lieu of hands-on experiences. However, even pathology
educational lectures are becoming less visible as more medical students
look to sources outside of their institutional lectures to supplement their
education.11 Of note, participation in a separate histology or pathology
course was not statistically significantly different between allopathic or
osteopathic students among those who considered pathology versus
those who did not, and there was no difference between allopathic and
osteopathic students overall.9,10 In addition, there was no statistically
significant difference between preclinical curriculum between Group 1
and Group 2 pathologist-producing schools.12

Pathology in the clinical years

Exposure to pathology in the clinical years of undergraduate medical
training is significantly limited and is quite variable.While most allopathic
and osteopathic students report having some exposure to pathology dur-
ing this time, 14% of allopathic students and 34% of osteopathic students
reported no exposure to pathology in the clinical years at all.9,10,12 The
clinical years, particularly the third year, are a significant milestone in
undergraduate medical education as it traditionally marks the beginning
of core clinical rotations. Over half of allopathic and osteopathic medical
students reported deciding on their medical specialty during their 3rd year
of medical school.9,10 Current trends in pathology exposure in the clinical
years include integration during other rotations (74% allopathic students
and 45% osteopathic students), elective opportunity (37%, 29%), autopsy
experience (31%, 18%), and required pathology rotation (4%,
0%)(Fig. 1).9 Of note, allopathic students were statistically more
frequently exposed to pathology in another rotation or observed an au-
topsy, as compared to osteopathic students.9 As medical students are
immersed in core clinical specialties, they are also learning how pathology
data are being used to manage patients. Not surprisingly both allopathic
and osteopathic medical students endorse that clinical rotations are an
important factor in determining specialty choice (90% vs 85%, respec-
tively). Interestingly, a study of medical students in Saudi Arabia found
that there was a decrease in pathology interest as students entered into the
clinical years.7 It is unclear if this is due to a lack of exposure to pathology
in the clinical years or some other factors.
ifferences in the top clinical experiences of allopathic and osteopathic medical
y in the clinical years than osteopathic students.
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Integrating pathology into clinical curriculum

The idea of a dedicated pathology rotation for all medical students,
including rotations through various sections of the anatomic and clinical
pathology service, while highly appealing, is realistically not feasible for
most medical schools. Only 4% of allopathic (and no osteopathic) stu-
dents reported participating in a required rotation, and only two medical
schools (7%) reported a required pathology curriculum in the 3rd year of
medical school.12 Integration of pathology into clinical rotations is much
more common (33% of schools surveyed and 47% Group 1 vs 20% Group
2).12 Pathology was most commonly integrated into general surgery
(n¼ 3) and obstetrics and gynecology (n¼ 3), but also neurology (n¼ 2),
internal medicine (n ¼ 1), and family medicine (n ¼ 1).12 Such experi-
ences ranged from 2 h to 2 weeks in pathology and included activities,
such as rotating through the laboratory during internal medicine rota-
tion, attending brain cutting during neurology rotations, and attending
frozen sections or sign-out during surgery and obstetrics and gynecology
rotations (see Table 1 for additional descriptions of the experiences).12

While these experiences predominantly focused on anatomic pathology,
opportunities for similar experiences could also be created in clinical
pathology specialties, including spending time in the microbiology lab-
oratory during internal medicine, working up transfusions reactions to
include rotating through the blood bank during surgery, internal medi-
cine, or an emergency medicine rotation. The University of Michigan
Medical School integrated one week of pathology in the surgery rotation,
which included anatomic pathology experiences (autopsy, sign-out, and
grossing), along with experiences in different clinical pathology rotations
(chemistry and blood banking). In their survey, 79% of the 263 students
who had the experience rated it positively.5

Elective experiences in pathology

Approximately one-third of allopathic (37%) and osteopathic (29%)
medical students have elective opportunities in pathology. Students who
participated in elective opportunities or research opportunities in pa-
thologyweremore likely to consider pathology as a career as compared to
studentswho did not consider pathology.12 This trend has also been found
in other countries.6 The level of participation in elective experiences ap-
pears to have some impact on students’ decisions to go into pathology,
with active participation offering a more meaningful experience.1 Most
Group 1 allopathic medical schools reporting having an elective in which
the medical student had a role most similar to a resident, attended tumor
boards, and participated in sign-out (33–53% [Group 1] vs 7–28% [Group
2]). In comparison, Group 2 schools reported havingmore of a shadowing
experience (13% [Group 1] vs 29% [Group 2]).12 A different survey of
medical students found that those students who had enrolled in a pa-
thology elective were more likely to express an interest in pathology than
those who had not (44% versus 24%, respectively).7
Table 1
Integration of pathology into the clinical curriculum.

Experience Number of
programs

Rotation (s) Duration

Tumor board 3 Surgery, OB/GYN (2) 1 h
Case-based discussion 2 Internal medicine,

Not specified
3 days, h

Frozen sections and
specimen grossing

3 Surgery, not specified Not spec

Sign-out 4 Surgery, internal medicine,
Ob/GYN (2)

Half-day

Brain cutting 2 Neurology Once per
Follow specimen 1 Not specified Not spec
Rotation through
clinical Laboratory

1 Internal medicine 3 days to

Not specified 1 Family medicine 2 h
Not specified 1 Multiple Not spec

3

Other opportunities for exposure to pathology

Post-sophomore fellowship: Post-sophomore fellowship (PSF) opportu-
nities are another option for giving medical students exposure to pa-
thology responsibilities. Sixty-seven percent (67%) of Group 1 schools
offer some form of extended pathology experience compared to 27% of
Group 2.12 Fifteen percent of pathology residency programs report a PSF
affiliated with their medical school.13 Many of these opportunities have
been in existence for more than 10 years, with four programs adding the
opportunity in the last five years.13 University of Iowa's PSF, started in
1995, has graduated 126 fellows of which 43% went into pathology,
suggesting the significant impact PSF could have on medical student
experience in pathology.14 Similar findings have also been seen in other
PSF programs, including the University of Vermont, another
long-standing PSF program.15 Previously, part of the appeal of such
programs from a student fellow perspective might have been that the PSF
year could count toward one year of ACGME-accredited pathology
training, which is no longer the case.13

Other opportunities to expose students to pathology outside of the
scheduled curriculum include summer fellowships between the 1st and
2nd years of medical school, summer research, extended research ex-
periences, or another one-year fellowship/observership experience.12

UC Davis’ summer research program geared toward undergraduate
medical students seeks to expose them to pathology and laboratory
medicine and 55% of the students who completed the program
considered a career in pathology.16 Medical student engagement in
experiences such as these may be helpful with recruitment and better
understanding of pathology.

Mentorship: Although attracting medical students to pathology is
imperative, pathologists also need to be available to mentor them. While
most medical schools have some pathology mentors, the degree of
involvement varies between Group 1 and Group 2 pathologist-producing
programs. More Group 1 schools had mentors who provided information
regarding careers and mentors who participated in academic advising.
Access to an engaged mentor is important as 50% of students surveyed in
both Group 1 and Group 2 pathologist-producing schools listed this as a
major way in which medical schools help students with choosing a spe-
cialty.12 Signing up to be a mentor and engaging in both
pathology-related (i.e. College of American Pathologist Pathologist
Pipeline Champion Program) and even non-pathology-related activities
helps build those relationships, which may lead to better recruitment
efforts. Only 11% of osteopathic students and 33% of allopathic students
agreed or strongly agreed that pathologists actively recruited them.12

Interest groups: Participation in pathology student interest groups
(PathSIG) by organizing laboratory tours, holding microscopic slide
sessions, simulating tumor board sessions, or frozen sections are sup-
plementary activities to engage, show interest, and mentor students.
While there were no statistically significant differences found when
Description of experience

Attend tumor board
alf-day Laboratory medicine workshop case-based discussion of

laboratory test ordering, how often, and how to interpret.
Case-based discussion – 1 afternoon a week

ified Observe the frozen section process, observe specimen grossing
and tissue processing

, 1 day Sit in on surgical pathology, hematopathology, or gynecologic
pathology sign-out

week, half-day Attend brain cutting
ified Follow specimen to laboratory as part of clinical team
tal Rotation through four laboratory sections (hematopathology,

microbiology, coagulation, and chemistry) to understand test
turnaround time
Experience not specified

ified Embedded into every clinical clerkship
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comparing PathSIGs in both Group 1 and Group 2 schools, all Group 1
schools reported having a PathSIG compared to 73% of Group 2
schools.12 Of note, a significant portion of medical students were un-
aware whether their school had a PathIG, so in addition to participating
in these activities, better advertisement of events and more active
recruitment is also important.

Addressing attitudes/negative perceptions of pathology
and pathologists and the role of social media

Attitudes and social media: In a recent survey of medical students, fac-
tors that they identified that influenced their choice of specialty included
job opportunities (95%), self-interest (95%), income (90.2%), working
hours (87%), level of stress (79.9%), and patient–doctor interaction
(76.9%). When asked about the specialty of pathology, these same stu-
dents said that pathologists do not interact with patients (72.2%), which
would have been viewed as a negative aspect of the specialty. Some of
these students (48.8%) said that pathology is too complex; only 28.1%
said that pathologists are highly paid and 16.3% said that pathology does
not allow for part-time work.6 Another survey of medical students found
that factors contributing to their lack of interest in pathology as a spe-
cialty choice included lack of general interest (37.4%), lack of exposure
(27.8%), and lack of patient interaction (14.6%).6 In both of these sur-
veys, the expressed lack of ”self-interest" or ”general interest” in pa-
thology was not further described, but might partly be explained by a
lack of understanding of the various potential roles of pathologists.

Findings from our previous study examining the factors that in-
fluence US allopathic medical students to pursue a pathology career
found that pathology is not a respected specialty. Only 29% of allo-
pathic respondents thought pathology was a highly regarded specialty
compared to 47% of osteopathic students.9,10 Furthermore, in our
current curriculum, students from both Group 1 and Group 2
pathology-producing schools reported that pathology is “out of sight,
out of mind.” With this, comes many negative perceptions about the
specialty, including a saturated job market and that pathologists are
introverted, socially awkward individuals. Social media often perpet-
uates these ideas. A significant proportion of medical students use
these platforms to learn about different specialties. Fifty-one percent
(51%) of allopathic respondents in our survey admitted to using
Internet/social media to research pathology, and only 8% of re-
spondents who did not go into pathology agreed or strongly agreed
that information on social media regarding pathology is encour-
aging.10 These findings were even more pronounced in the osteopathic
Fig. 2. Medical students’ attitudes toward pathology. The figure illustrates both allo
as a specialty.
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student survey, in which 69% of respondents reported using social
media to learn about pathology and less than 20% reported finding the
data to be encouraging (Fig. 2).9 Considering 51.8% of medical stu-
dents from another survey indicated that ”prestige” was a factor
influencing their choice of specialty and 95% of those students also
listed job opportunities as an important factor, it is not surprising that
these negative perceptions would impact the number of students who
might choose pathology as a career.6

Negative impressions on social media whether true or false can influ-
encemedical student decision-making.However, havingmorepathologists
at all levels (resident, fellow, and attending) active on social media could
help to dispel some of these negative impressions. Pathology Twitter
(”#pathtwitter”) and sites like PathElective.com are growing in popu-
larity.17,18 Attendings, residents, and medical students alike engage with
each other as well as with other specialties by posting interesting cases,
conferences, and even sharing job opportunities. The College of American
Pathologists Virtual Lecture Series is a great example of how social media
can influence the pathology narrative. The lecture series, associated with
the “#CAPVirtualPath” Twitter phrase, at one point had 73 million im-
pressions.17While social media is not the only way to have an influence on
medical students, advocating for the specialty to change perceptions of
pathology through its use is key to reaching this younger generation.

Patient interaction or lack thereof: A significant challenge to garnering
medical school recruitment into pathology is the lack of patient interac-
tion. The nature of the specialty limits patient contact and while some
have chosen pathology for this very reason, many medical students decide
against pathology because of a desire for more patient contact. In our
survey, 68% of allopathic respondents and 91% of osteopathic re-
spondents who decided against pathology did so because of a preference
for more patient contact.9,10 A recent survey of medical students found
that 72.2% of them thought that pathologists do not interact with patients,
which is significant since the ‘patient–doctor interaction’ was reported by
76.9% of the students as a factor that influenced their choice of specialty.6

This aspect of pathology cannot be changed; most pathologists do not
regularly directly interact with patients, but there are options in pa-
thology for medical students who prefer to not give up all patient contact.
These opportunities are particularly available in transfusion medicine
(e.g. apheresis procedures and massive transfusion protocols) as well as
in cytology with the performance of fine needle aspirations. In addition,
there is a growing trend of “pathology explanation/care clinics”, in which
patients are able to sit with a pathologist and go over their slides and
results.19 One such program, which is offered by the College of American
Pathologists, is the See, Test, Treat program, an annual women's health
pathic and osteopathic students' attitudes/social media perceptions to pathology

http://PathElective.com
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cancer screening and health education event in which women receive
physical examinations, including pelvic exams with Pap smear and
mammograms and are able to sit with pathologists the very same day to
look at their slides.20

Pathologists are an integral part of the team (system-
based practice)

Importantly, while most pathologists may not directly interact with
patients, medical students must be reminded that pathology diagnoses
directly affect patient care. Pathologists are directly apart of the medical
team. Pathologists render diagnoses that inform treatment plans, perform
frozen sections that may alter surgical approach, participate in tumor
boards where interdisciplinary discussion guides patient care, manage
transfusion medicine services providing direct patient care, and run
laboratories. Pathologists often take part in radiologic-pathologic corre-
lation conferences and mortality and morbidity conferences. Regardless
of specialty choice, medical students must have a basic understanding of
the role of the pathologists as pathologists are an integral part of the
clinical team.

Conclusion

Much of the decline of U.S. medical students matching into pathology
can be attributed to voids in exposure and understanding rather than
aversion to the field. Our profession has an opportunity to fill these voids
through the incorporation of pathology into core clinical clerkships,
development of PFSs, mentorship, and using social medial as a tool to
engage students and refute negative perceptions. Experiential exposure to
pathology is imperative in medical education as pathology is crucial to
providing comprehensive patient care. The CAP has used the data and
ideas generated from the work of the CAP GMEC to inform the efforts of
the CAP Pathologist Pipeline Ad Hoc Committee (PPAHC). Key initiatives
of the PPAHC have included significant outreach through marketing on
social media, encouraging involvement in CAP activities, such as the CAP
Medical Student Forum, CAP Residents Forum, and CAP Annual Meeting,
and developing the CAP Distinguished Medical Student Award, all in ef-
forts to bring the practice of pathology to the attention of medical students
and non-pathologist clinical colleagues. Additionally, the PPAHC devel-
oped a nationwide group of Pathologist Pipeline Champions whose goal is
to raise awareness of the importance of pathology and laboratory medi-
cine within health care. Pipeline Champions serve as role models within
their institutions and advocate for pathology by providing opportunities
to engage students in pathology through interest groups, mentoring, and
clinical experience. Suggested activities circulated to the Pipeline Cham-
pions for student engagement are included in Supplemental Material S1.
Regardless of which medical specialty is ultimately chosen, students must
have a clear understanding of the role of the pathologist and pathology in
patient care, as pathology is an integral part of the system of patient care.
These recommendations require commitment and dedication from pa-
thologists and pathology professional organizations. If successful, this will
lead not only to a rise in matriculation of medical students into the field
but also to a better understanding of pathology for all medical students
and ultimately better care for patients.

There are limitations to the three surveys that we conducted,
including that this is self-reported data. Also, medical school education
continues to evolve with many schools having undergone or are currently
undergoing major curriculum changes. Pathology experiences in the new
curriculum may be different for students going forward than what we
have collected at the time of our surveys. However, our research dem-
onstrates that exposure is the key to medical student matriculation into
pathology.
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