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INSTRUCTIONS FOR AUTHORS

Pathology Education (PE) is an official, copyrighted, biannual publication of the Group for
Research in Pathology Education, devoted to dissemination of current and innovative ideas in
all areas of pathology education. Manuscripts and all correspondence concerning publication
should be directed to Charles L. Hitchcock, M.D., Ph.D., Editor-in-Chief, The Ohio State Univer-
sity, Department of Pathology, 129 Hamilton Hall, 1645 Neil Ave., Columbus, OH 43210-1218,
(phone (614) 293-8983, fax (614) 293-7851, e-mail: hitchcock.16@osu.edu). Material must be
original and must not have been previously published or accepted for publication by other media.
Exceptions may be made in certain instances for articles published by other media, provided this
information is supplied to the editor-in-chief and prior permission is obtained from other media.

Types of Papers

PE considers four types of papers from contributors: Major Articles, Special Reports, Commen-
taries and Letters to the Editor. Major Articles include fully documented reports on major innova-
tive ideas and studies pertaining to pathology education and/or medical education in general.
Special Reports include presentations of new ideas and technological advances in pathology and
medical education, reports on limited studies, and preliminary data on short or long-term projects.
Commentaries are concise articles that present the views of authors on certain issues that are
discussed during GRIPE meetings or are presented in PE. Letters to the Editor are short articles
that express the individual feelings and ideas of the authors pertaining to any topic presented in
PE.

General Guidelines

All manuscripts must be submitted on diskette (preferably MS Word) along with one hard copy on
8-1/2 by 11 inch paper with consecutively numbered pages. Margins should be at least one inch
on all sides. Manuscript titles must not run more than two journal lines, and all articles should
contain sub-headings of two or three words each. Footnotes should be kept to a minimum and
should be no more than two or three lines in length. When references are needed, they should
be restricted to pertinent papers, listed in order of citation, numbered in sequence, and cited by
superscript numerals within the text. The title page should include a) concise title, b) first name,
middle initial and last name of each author and his or her highest degree, c) institutional affilia-
tion of each author, and d) acknowledgements. The number of listed authors is limited to seven.
Authors should follow the specific guidelines given below on style format. If there are any addi-
tional questions, the editor-in-chief should be contacted before the manuscript is submitted. Each
article should include the title, the author’'s name, address, telephone number, and e-mail.

Human Subjects

Manuscripts submitted to Pathology Education that have used student-based information or any
other human subjects must have had prior IRB approval prior to their publication. This has to be
clearly stated in the manuscript.

Specific Guidelines on Format of Major Articles

Major Articles are not limited to any particular number of pages, but must be accompanied by an
abstract of no more than 200 words. Each Major Article must also be accompanied by at least
three references. In general, the manuscript should adhere to the following format: Abstract,
Introduction, Materials and/or Methods/Results and/or Discussion, Summary and/or Conclusion
and References. When listing each journal reference, include, in order: author (last name and



initials), title, journal abbreviation, volume number, inclusive page numbers and year; book refer-
ences should also include editors, edition, publisher and place of publication. Reference for jour-
nal abbreviations is the Index Medicus. Tables should be numbered with Arabic numerals and
titled; figures should be numbered with Arabic numerals and accompanied by legends. Topics for
Major Articles may include: data of research studies in any area of pathology education, and data
of educational studies that involve in-depth work with new technologies and that have a direct
bearing on the implementation, augmentation, and evaluation of pathology education.

Guidelines on Format of Special Reports

When writing Special Reports, it is not necessary to follow a specific format or follow stringent
guidelines essential to the publication of Major Articles. Special Reports should, however, contain
sub-headings of two or three words each and be referenced as above. As with the Major Articles,
tables should be numbered with Roman numerals and titled, figures should be numbered with
Arabic numerals and accompanied by legends. Topics for Special Reports may include: reports
of short presentations made during GRIPE meetings, education and administration policies per-
taining to pathology education, problems encountered by students or faculty, federal regulations
and their effects of pathology education, new electronic and computer technologies, and notewor-
thy student and faculty experiences.

Guidelines for Commentaries and Letters to the Editor

There are no specific guidelines for writing Commentaries and Letters to the Editor. The style and
approach of each individual author is welcomed and encouraged. However, as with the above
two types of articles, these articles should also include the title, the author’s name, address, and
telephone number. Commentaries are short articles that address any topic related to pathology
education or medical education in general. Usually these articles include comments, reflections,
and recommendations of the authors regarding past and future GRIPE activities and projects.
Letters to the Editor are fairly short articles (no more than two pages) that address key topics that
were specifically discussed in previous issues of PE or topics that the author would like to see
in a future issue of PE. Letters to the Editor may include “Testimonials” of authors that describe
the role of PE or the GRIPE organization in helping their departments to implement improved
programs in pathology education. In short, Commentaries and Letters to the Editor are two sec-
tions of PE that provide authors the opportunity to freely express their views on anything that is
related to pathology education.

Concluding Comments

Authors should review the above guidelines and format before preparing and submitting their
manuscripts for publication in PE. Special requirements apply to supplements and two-part arti-
cles; the editor-in-chief should be consulted before any lengthy material is submitted. Since the
purpose of GRIPE and PE is to quickly disseminate current and new ideas in all areas of pathol-
ogy education, PE does not impose any restrictions of the number of papers to be submitted by
any given author. It welcomes the submission of thought-provoking and noteworthy articles from
all pathology educators, GRIPE members and non-members alike. The articles could address
any aspect of pathology education both at the undergraduate and resident levels. All manuscripts
accepted for publication are subject to editing and condensation by the editorial staff. When
edited copies are sent to the authors for review, they should be returned within 24 hours after
receipt. It is up to the discretion of the individual author to make reprints available and these are

the responsibility of the author.



EDITOR’S NOTES

It is my goal to reduce the time for publishing articles from twelve months to six months.
To accomplish this, this double issue of Pathology Education contains articles from the
meetings held last summer at IUPUI in Indianapolis and this past January at St. George’s
University School of Medicine in Grenada, West Indies. | ask every author to submit his
or her manuscript as soon as possible after the meeting, preferably at or before, to insure
timely review and publication within the allotted six months.

Regina Kreisle’s article entitled “Human Subjects Issues and Educational Research:
When Students Become Human Subjects” published in the Winter 1999 (Philadelphia,
PA) issue of Pathology Education stirred up a great deal of conversation among GRIPE
members conducting educational research using student information and data. Each of
you is reminded that Pathology Education now requires all contributors to address the
issue of local Institutional Review Board approval in carrying out studies involving students
as defined by local IRB requirements. This policy is in line with the submission require-
ments of other journals with regards to documentation of assurances when using human
subjects or animals in research. For most institutions, this will require IRB approval even
for exempt studies. You should also be aware of the fact that the government’s office
that oversees use of human subjects in research has been changed to the Office for
Human Research Protections (OHRP http:/ohrp.osophs.dhhs.gov/). As a reminder, OHRP is
now requiring that all NIH investigators undergo a certification process that documents
that they have undergone training on the regulations and responsibilities involved with the
use of human subjects.

There are several take home messages from the articles in this issue of Pathology Educa-
tion. “How can we attract our medical students into our pathology residency programs?”
This is a question being asked by every program director and pathology course director
in the U.S. and Canada. As a group, we need to identify and design targeted recruitment
strategies directed at the dynamic changes in student career choices that are reported
to occur in medical school. Recruitment needs to begin in the second year pathology
course. This course is often our only shot at introducing pathology as a career field and
providing students with credible role models of what a pathologist is capable of. In order
to accomplish this, course directors must be open to change. The goal is to increase
student awareness of the importance of pathology and its clinical relevance.

Chuck Hitchcock, M.D., Ph.D.



LETTER FROM THE PRESIDENT

It is with mixed feelings that | write this, my last President’s Letter. On one hand, it will be
somewhat of a relief not to have to come up with a profound-sounding letter for the next
issue of the Journal. And as Patsy Lill noted, in her final President’s Letter several years
ago, it is nice to only have to worry about one more meeting going well (as you read this,
you may well already know whether or not it did). However, along with the responsibility
of leading GRIPE these past two years has come not only a great deal of satisfaction over
what we continue to accomplish, but also an opportunity to work so very closely with so
many wonderful people. The best part of it all is that | will continue to have the privilege
to do so, as one of the “elder statesman” that all of our Past Presidents have become
(“elder”, of course, referring to wisdom, not age, gals and guys).

As always, my deepest gratitude goes to the Executive Committee, the Central Office, and
you all, the Members of GRIPE, for all the efforts you have put forth, despite your busy
schedules, to bring us to the point at which are today. We have gone truly international,
our ties with other medical education groups continue to strengthen, and we remain the
pioneer force in undergraduate pathology education. | was fortunate to have inherited a
potent and dynamic organization from my predecessor, Jim Newland, and | am more than
confident that we will continue to be in excellent hands under the leadership of Regina
Kreisle, Sebastian Alston, and their successors, as well as the continued magnificent
work of those who keep us officers on the right course, namely John Holliman and Deb
Redwine in the Central Office.

Thanks everybody; it's been a great run.

Roger W. Geiss, M.D.



THE TOM KENT AWARD
FOR
EXCELLENCE IN PATHOLOGY EDUCATION

Selection Criteria

The emphasis will be on contributions to Pathology education, which will be defined
as broadly as possible, and include both undergraduate and graduate programs. The
award will recognize the broader category of “education,” rather than just presentation
skills, and should recognize a “lifetime” of contributions, rather than something done
at any one point in time. The awardee’s contribution to education should be widely
recognized, and not simply gratitude for “services to GRIPE.” ANYONE who has made
a major contribution to Pathology education will be eligible, whether or not they are
GRIPE members.

Selection Process

Nominations will be annually solicited from the GRIPE membership as a whole. Candi-
dates should be nominated by a minimum of three GRIPE members, each in separate
institutions. Two additional letters of support should also be submitted. Nominations
will come from GRIPE members only, although supporting letters may be accepted from
anyone. The selection will be made by an “Award Committee” consisting of the four
immediate past presidents of GRIPE. For a nominee to be selected by the Committee,
a minimum of three votes is needed from among the Committee members. It is not
expected that the Award must be presented every year.



Recruitment into Patholog
Can Our Undergraduate Pathology

¥>Residenc Programs:
rograms Affect the Outcomes?

Bertha M. Garcia, M.D.

INTRODUCTION

In the past few years there has been a
steady and relentless decline in the number
of U.S. and Canadian medical graduates
entering residency programs in laboratory
medicine. The dynamics behind these
changes are not well understood, how-
ever, this has continued to occur in a
time where many undergraduate pathol-
ogy course coordinators have made many
attempts to expose medical students to the
discipline by offering summer fellowships,
electives and clerkships. However, some
medical schools however seem to be more
successful than others in encouraging their
undergraduate medical students to the lab-
oratory disciplines.

The Problem in the U.S.

A workforce survey conducted in the U.S.
was presented at the meeting of the Asso-
ciation of Pathology Chairs and Residency
Program Directors in July, 2000 by Dr.
Bruce Alexander to show the top ten med-
ical schools producing medical students
entering a pathology residency during the
previous five years (Table 1) (1). In the
same study, when factors influencing career

choices were investigated, it was found that
although 80 percent of the senior medical
students consider specialty choice as most
important, 88 percent felt that they lacked
the appropriate data for decision making.
In addition, 50 percent of the medical stu-
dents delayed their decision regarding spe-
cialty choice until their last year in medical
school. In the past few years, the num-
bers of U.S. Medical Graduates matching
to PGY-1 pathology positions in the U.S.
has declined from approximately 275 in
1991 to just over 100 in 1999. A parallel
increase of matches by foreign medical
graduates to PGY-1 pathology positions
has also occurred, but this increase does
not compensate fully for the loss from U.S.
medical graduates pathway.

The Problem in Canada

In Canada, the situation is much worse
than in the U.S. for three main reasons.
First, there has been a steady loss of labo-
ratory medicine residency positions across
the country. Some of these positions were
lost as a result of general reductions of the
residency positions across Canada. Most
positions were lost because they remained
unfilled after the Canadian Match. A strat-

TABLE 1

Top Ten Medical Schools Producing Medical Students Entering
Pathology Residency Programs (1)

University Number of Students Average/Year
Medical University of South Carolina 56 11.2
University of Minnesota 51 10.2
University of Texas HSC - San Antonio 45 9.0
University of lowa 44 8.8
University of Chicago 44 8.8
Wayne State University 43 8.6
University of Texas - Houston 40 8.0
Louisiana State University - New Orleans 40 8.0
Indiana University School of Medicine 38 7.8
Thomas Jefferson University 35 7.0
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egy in the past few years in most Post-
Graduate Dean’s offices has been to trans-
fer any unfilled positions to other specialties
in demand, especially primary care special-
ties. This has caused an acute shortage of
laboratory medicine slots for the Canadian
Match. Second, in Canada, foreign medi-
cal graduates are not allowed to enter the
initial match, and only a very small pool of
foreign medical graduates are allowed to
enter the second iteration of the match (for
all specialties). For example, in the 1993
match there were 389 international medi-
cal graduates in the Canadian match, the
number in the 2000 match was 5. Third,
there is currently a serious shortage of phy-
sicians in Canada, which is believed to be
at least partly due to a 10 percent reduc-
tion of total medical school slots introduced
in 1991. Finally, Canada, a traditionally pri-
mary care driven country, has always had
difficulties recruiting into some specialties,
including laboratory medicine.

The chronic shortage of laboratory physi-
cians has now reached critical levels in
Canada. A study conducted by the Royal
College of Physicians and Surgeons of
Canada, recommended a ratio of Labora-
tory Physicians per million of population
of 52 (2). The current national average
is 35. In Ontario the average is 31. The
decline in the numbers of laboratory physi-
cians in Canada amounts to an 11 percent
loss of the total laboratory medicine profes-
sional workforce since 1993. The situation
is compounded by what appears to be no
short-term solutions on the horizon since
approximately 1/3 of all laboratory physi-
cians in Canada are 55-years-old or older.
The shortage of Laboratory Medicine phy-
sicians has been acknowledged nationally
and provincially by the media (3) and by
special reports in the province of Ontario
(4,5). Most pathologists believe that the
current shortage of laboratory physicians
has potential negative effects on the quality
of clinical work and on their academic per-
formance, in a time of increasing demands
especially for tissue pathologists. Most
believe that the fewer the pathologists the
fewer the residents, a trend that makes the
specialty even less attractive (6). There is
no doubt that there is a significant com-

promise in the quality of laboratory med-
icine services. A recent report from the
Ontario Laboratory Medicine Proficiency
testing program documented the negative
effects on quality of the current situation

(7).

It is estimated that there are currently no
less than 200 laboratory medicine positions
available in Canada and many more are
not advertised. All this is taking place in
a background of a significant shortage of
physicians in Ontario (8). It is expected
that the Province of Ontario will need 150
new pathologists over the next 5 years.

FACTORS INFLUENCING
CAREER CHOICES OF OUR
MEDICAL STUDENTS

In a recent review of pathology as a career,
Marshall tried to explain the lack of inter-
est by medical students in a career that he
sees, as a non-pathologist, to be extremely
attractive (9). He described the many
attractions of the discipline and highlighted
what he considered the popular miscon-
ceptions about the pathological specialties.
He began his article with a quote: "Pathol-
ogy? No thanks! Stuck away in a lab all
day, the stink of formaldehyde, other doc-
tor’'s dead patients...”. From Marshall’s per-
spective, the greatest drawback of a career
in pathology and laboratory medicine was
its “back room” image.

When | performed a literature search to
explore medical students’ career choices,
| found a total of 812 references between
the years 1970-2000. Of those, only 2
papers addressed directly the question for
laboratory medicine, the majority of the ref-
erences addressed the question from the
point of view of other specialties such as
primary care, anesthesia, and radiology. It
is of interest that all those specialties have
suffered from recruitment problems in the
recent past.

One of the most comprehensive studies
was the one of Kassebaum and Szenas
(10). These authors described the findings
of the 1993 Association of American Medi-
cal Colleges (AAMC) Medical School Grad-



uation Questionnaire. The study grouped
the specialties into: generalists, medical
specialists, surgical specialists and support
specialties (including pathology/laboratory
medicine). This study explored the pos-
sible influence of 36 factors on the spe-
cialty career choice of the graduating class.
The 36 factors were arranged into 10
groups: personal interests/skills, helping/
social responsibility, intellectual oppor-
tunities, patient contact, encouragement/
role models, lifestyle attributes, clerkships/
courses, leadership and prestige, residency
issues and economic issues. The students
were asked to rate the 36 factors influenc-
ing their specialty of choice (sole specialty
choice or first choice of up to three alter-
natives). Students who failed to rate a
factor (2%) were not included in the com-
putation of the mean rating for that particu-
lar item. For each factor, the students had
5 choices: no influence, minor influence,
moderate influence, strong influence, and
major influence.

The top seven factors rated as having
strong to major influence were ones related
to patients, to the content and quality of
the specialty, and to the perceived fit of
the graduate’s personality to the specialty.
The factors that had moderate influence
on their specialty choices included: type
of patients, examples of physicians in the
specialty, encouragement from practicing
physicians, their medical school clerkship
(clinical) experience in the area, lifestyle,
economic issues, and the opportunity to
exercise social responsibility. The factors
with limited to no influence related to
the residency included: length of the resi-
dency, lack of overcrowding, opportunities
for research, minimum uncertainties in
diagnosis/therapy, prestige, and authority
within the medical profession. It is of inter-
est that those students that had changed
their minds rated the most significant fac-
tors influencing their decision (rejection of
a specialty) as being: lifestyle issues, type
of patients, and consistent-with-personal-
ity issues. Discouragement by faculty was
considered to have had no influence, a sig-
nificant finding when compared with other
studies.

Switching Career Interests

A more recent study of the AAMC Medical
School Graduation Questionnaire com-
pared results from a 1995 questionnaire
and 1992 data (11). A comparison study
of the specialty choices of both years was
performed. Furthermore, the authors had
access to the results of the Matriculating
Student Questionnaire, which was given to
the same cohort of students at the begin-
ning of their medical education career. By
comparing their responses on the graduat-
ing questionnaire to a questionnaire given
to the same students at time of matricula-
tion (Matriculating Student Questionnaire),
it was possible to determine the extent to
which graduates’ specialty choices repre-
sented early interests that were retained
or interests acquired later during medical
school (switching). For the 1995 graduates
who entered medical school with the inten-
tion to pursue family practice careers, up
to half retained that interest, and twice that
number acquired an interest in family prac-
tice later. For general internal medicine
and general pediatrics, the interests of the
1995 matriculants largely were lost and the
ultimate selection of these fields by gradu-
ating students was based on interests aris-
ing later in medical school. This study
did not explore what factors were at play
during the school year when some spe-
cialties became rejected while others were
favored. The authors, however, speculated
that the generalist epiphany seemed to be
the result of greater emphasis on primary
care in medical school curricula, changes
in health care delivery, and a better view of
the future of primary care as a career.

A very revealing report by Kassebaum and
Szenas (12) used data from the AAMC
matriculating Student Questionnaire and
the Medical School Graduation Question-
naire. They ascertained how closely the
specialty or sub-specialty choices of the
1991 and 1994 graduates of U.S. medical
schools matched the preferences they had
declared when they started medical school,
the extent to which these students strongly
considered and then rejected choices that
arose during medical school, and the grad-
uation choices of the substantial number of
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students in both cohorts who were unde-
cided about their careers when they entered
medical school. Approximately 80 percent
of the graduates in both classes rejected
the specialty intentions they had declared
when they began medical school. Matric-
ulation interests in the generalist special-
ties - family medicine, general pediatrics,
and general internal medicine - were more
enduring for the 1994 graduates, while
interests in the medical, surgical, and sup-
port (laboratory medicine) specialties were
less so. The highest percentage of stu-
dents whose original specialty intentions
endured at graduation in 1994 were obstet-
rics-gynecology (35.8%), psychiatry (34%),
and family medicine (33.6%). The groups
with the least enduring intentions included
general internal medicine (8%), thoracic
surgery (4.9%), and general surgery (4%).
Pathology and laboratory medicine had an
enduring rate of 27.9 percent in 1994, up
from 20 percent in 1991. Large percent-
ages of the 1991 and 1994 cohorts were
undecided about their careers at matric-
ulation (20.8% and 26.2% respectively),
and nearly the same proportions remained
undecided at graduation. The decisions
of the originally undecided from the 1991
cohort were divided almost equally between
medical specialties, generalist specialties,
surgical specialties, support specialties
(laboratory medicine), and remaining unde-
cided. In contrast, those undecided from
the 1994 cohort choose preferentially one
of the generalist specialties by the time
of graduation and a smaller fraction of
the students who had been undecided at
matriculation were attracted to the medical
and support specialties such as laboratory
medicine (16.5%). A higher number of stu-
dents in the 1994 cohort (26%) remained
undecided.

On the graduation questionnaire, the senior
students were asked if they had strongly
considered a specialty or sub-specialty
career that arose during medical school but
that they later rejected in favor of the choice
declared at graduation. Of all the 1994
respondents, 47.8 percent had renounced
interests that arose during medical school
(and were distinct from any matriculation
intentions). The highest levels of these

passing interests were for general surgery
(6.2%) and the lowest for thoracic surgery
(0.3%). ltis of interest that in this analysis,
pathology and laboratory medicine were
found to be the 7" lowest with a 1.3 percent
passing interest. More significantly, when
these values where compared with the per-
centages of students who stuck with their
matriculation interests or with the interests
they gained later in medical school, as
many students lost interest as gained inter-
est in family medicine, general pediatrics,
and general internal medicine. These spe-
cialities were net losers while pathology
and laboratory medicine along with the
other support specialties (such as radiol-
ogy) were net gainers, but not by much.
These findings suggested the presence
of significant dynamic changes occurring
during the medical school years, changes
that if well identified and understood, could
be used to develop and implement active
targeted recruitment strategies into individ-
ual disciplines which are currently facing
critical manpower problems.

In an unpublished April 1999 report from
CARMS (Canadian Residency Matching
Service), the graduating students were
asked to complete a survey indicating their
current career choices as well as to reflect
on their career choices upon matriculation
4 years before. A comparison of both
responses from the 1149 Canadian medi-
cal graduates entering the 1999 match indi-
cated that the rate of rejection of their early
career interests is even higher (90%) than
the American schools. Therefore, we can
reasonably assume that similar dynamic
changes are also occurring in our Cana-
dian medical schools.

What Happens During Medical School?

Large reviews of the literature which exam-
ined the determinants of medical students’
specialty choices (13) have shown some
emerging themes. Students tend to enter
medical school with a preference for pri-
mary care, but their preference diminishes
over time especially after clinical clerkships.
Older students, women students, and mar-
ried students, as well as those with low-
income expectations and those who are



interested in diverse patients and health
problems are more likely to choose primary
care. Likewise, students for whom pres-
tige, use of high technology, and participa-
tion in surgery are not of paramount impor-
tance tend toward primary care. Among
the many curricular experiences studied,
only a required family medicine clerkship
and longitudinal primary experiences were
associated with primary care choice. The
culture of the institution, resulting in part
from its mission and funding sources, may
explain why public schools that have large
representations of primary care faculty are
among those consistently producing high
numbers of students who enter primary
care specialties.

Negative Role Models or
“Badmouthing”

A smaller study from the west coast by
Mutha et al. (14) tried to identify previously
unrecognized factors influencing medical
students’ career choices and to better char-
acterize the effects of educational experi-
ences, role models, and educational debton
career decisions. This retrospective study
was based on focus groups discussions of
52 third and fourth year medical students
from three California medical schools. The
focus group discussions were audio-taped
and qualitatively analyzed using content
analysis. One of the most interesting find-
ings of this study was the role of negative
role models. The student’s assessments of
interpersonal interactions and career sat-
isfaction of negative role models were par-
ticularly influential in closing doors to cer-
tain fields. The reported attributes of these
negative role models included: difficult per-
sonalities, perceived lack of camaraderie,
professional dissatisfaction, and disheart-
ening physician-patient interactions. There
are several limitations to this study, most
particularly its size. They also made no
attempt to identify which specialties lost
more due to the factors identified. The even-
tual career choices of all students were
however listed, and none had selected lab-
oratory medicine as a career.

Although the role of negative role models

has been alluded to by some of the previous
publications, there has been very little pub-
lished research as to what constitutes or
characterizes a negative role model. How-
ever, there has been an increasing inter-
est in the role of “badmouthing” or nega-
tive comments on medical students’ career
choices. This phenomenon has been fre-
quently called the “hidden curriculum” and
refers to the superficial and demeaning
comments that students hear about partic-
ular career choices.

A study by Hunt et al. (15) explored the
frequency and effect of “badmouthing” on
career choice with the hypothesis that it
is more frequently heard about primary
care disciplines, but has relatively little
influence on actual career choice. The
students heard badmouthing about their
career choices most frequently when they
selected surgery (91%) and family medi-
cine (87%), and least frequently when they
chose pediatrics (57%). Seventeen per-
cent of the students reported altering of
their choices based on badmouthing alone.
The authors concluded that “badmouthing”
during medical school was pervasive across
disciplines and an unattractive aspect of
the educational experience. They however
recognized that badmouthing alone cannot
account for the low proportion of gradu-
ates choosing primary care careers. These
findings complemented a previous study by
Hearst et al. (16) who surveyed students
who had previously shown an interest in
family medicine. In this study, 95 percent
of the students had received negative feed-
back, usually from physicians in other spe-
cialties. The types of bashing or badmouth-
ing were categorized and found that com-
ments such as “you can’t know everything”
(28%) and problems with lifestyles/hours/
respect (18%) were the most common while
low income (5%) and turf (4%) being the
least common. This original study did not
study whether or not other disciplines were
also being “bashed”; a fact latter shown
(15). The authors did not ask the students
what effect these comments had on their
ultimate career choices. However, they
associated the bashing with the fact that
eventually only 30 percent of the students
who had registered initial intent in family
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medicine eventually selected that career.
The frequency or impact of badmouthing
on laboratory medicine or pathology was
not reported in this study.

Effect of Debt

The Canadian and UWO specialty selection
trend may soon change as the first medical
graduates with debts in excess of $100,000
begin to graduate. Marci and Roberts (17)
administered a 19-item questionnaire to
second year students at the Harvard Medi-
cal School in the years 1995,1996, 1997,
and 1998 and showed that debt load had
an effect on career choice. In addition to
assessing the magnitude of their debt, the
students were asked to respond to the
following questions, “To what degree will
your level of indebtedness have an influ-
ence on your choice of specialty?” and “To
what degree will your level of indebtedness
have an influence on your choice of career
path?” The latter question tried to address
academic vs. private. The questionnaire
also had questions trying to address com-
fort with the debt and worry about loan
repayment. In their study, increasing debt
failed to correlate with an increased influ-
ence on specialty and career choice at debt
levels less than $25,000. Between $25,000
and $75,000 increasing debt did correlate
with an increased influence. Interestingly,
this correlation was absent beyond $75,000
of debt. Overall, 62 percent of respon-
dents had debt of at least $75,000. The
authors concluded that their analysis sug-
gested a large and substantial effect of
educational debt on attitudes and prospec-
tive future decision making about career
choices at the medical student level. In all
four classes, respondents with the greater
debt burden were significantly less com-
fortable with their debt, more worried about
their debt, and more likely to report an
expected influence of their debt on future
choice of specialty and career path. In the
U.S., over 50 percent of graduating medical
students with debt have debts of at least
$75,000 with up to 1/3 owing in excess of
$100,000 (18).

FUTURE STRATEGIES

In the past 10 years, practically all medical
schools in Canada have changed their cur-
ricula. Although these changes could be
considered, and often are, a threat, they
can also be viewed as an opportunity to
introduce new curricular experiences in lab-
oratory medicine different than the tradi-
tional lecture/lab formats of the past. We
know that the old formats do not work; it is
now time to try something new.

When we look at the population that we are
likely to attract to laboratory medicine, it is
of interest that medical students likely to
choose laboratory medicine come from all
levels of the academic achievement rank
within the classes. Rubeck et al. (19)
reported that pathology attracted most of
its students from two groups - those in the
highest group and from the groups near-
est the overall mean. This means that we
could practically gear our recruitment strat-
egies to the whole class.

Other disciplines have introduced success-
fully enhanced clinical experiences as a way
to influence career choices of medical stu-
dents. Morrison and Murray (20) reported
at least initial success with their initiative
particularly with male students. The clerk-
ship “effect” was also described extensively
by McLaughlin et al. (21) especially as it
referred to family medicine.

Unfortunately, no similar publications were
found with regards to enhancement strate-
gies for laboratory medicine. Anecdotally,
however, many pathology course directors
and residency program directors across
North America report some type of initia-
tives underway with some results. Perhaps
the fact that all laboratory medicine posi-
tions in Ontario were filled at the first match
in 2001 is an indication that some of these
strategies are working. There is certainly
need for a comprehensive survey of labo-
ratory medicine departments to document
what initiatives are being launched and to
monitor the outcomes. At our school we
were successful at introducing four week
elective periods during clerkship in labora-
tory medicine disciplines. Although the pro-



gram was introduced in 1999, the response
rate among the past two classes has been
reassuring. Thirteen students so far have
chosen this elective, of which four went
on to careers in laboratory medicine. The
feedback that we have received so far has
been positive, but for some of them the
elective in clerkship might still come too
late for the match. | believe that strategies
to influence recruitment in medical school
have to start in year one.

Although we offer electives in years 1 and
2, our students are often overwhelmed by
a very intense pre-clinical curriculum and
find it difficult to spare any time away from
their core studies. A strategy that | intend
to introduce for the fall of 2002 with the
second year class is the ability to obtain
up to 30 percent of their final pathology
grade by participating in the clinical pathol-
ogy services of the department. This is
now being made possible by the impend-
ing consolidation of all pathology services
at the university campus including a single
city-wide morgue and forensic unit. This
initiative has two main objectives: to give
them the opportunity to apply their pathol-
ogy knowledge learned to a clinical situa-
tion and to provide them with strong clinical
pathology role models. An added attrac-
tion of this proposal, the students tell me,
is the reduction on the stress levels during
examination periods since they would have
obtained a significant portion of their grades
in another format.

Another initiative that | have launched for
this summer is the offering of two summer
jobs in the department of pathology for stu-
dents finishing first or second year. These
jobs with competitive salaries are already
showing evidence of being extremely attrac-
tive to our students, who see the opportu-
nity to get some grounding of their medical
learning in a discipline such as laboratory
medicine while being able to stay in town
and reduce their debt. Finally increased
visibility at career fairs, short term research
programs, and other short-term electives
are also desirable and easily achievable.

A challenge more difficult to tackle will no
doubt be the neutralization of possible ‘bad-

mouthing” within our institution. Although
we do not have our own data to support
that this is our problem too, we do not have
reason to believe that it is otherwise. As
a matter of fact, anecdotal evidence to the
contrary is plentiful. Students continuously
indicate to us that our colleagues often dis-
suade them from choosing laboratory med-
icine using apparently well meaning advice
such as ”you are so good at patient care
and in the wards, why would you choose
something like laboratory medicine?.”

Finally, we need as a specialty to identify
clearly to students what are the positive
aspects of our specialty including those
aspects that have been identified recently
by our graduates: lifestyle issues and
income potential. | truly believe that we
have a tremendous unexplored potential
here and it is up to us, laboratory physi-
cians, to utilize it.
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Recruiting Medical Students into Pathology:
A Useful Monologue

Bernard Klionsky, M.D.

INTRODUCTION

| never waste an opportunity to tell students
about the career opportunities in pathology.
This is the substance of the monologue that
| have, usually one-on-one, with potential
candidates for the post sophomore fellow-
ship, for summer fellowships, or for senior
electives in pathology.

ADVANTAGES OF PATHOLOGY

“Pathology is the general practice of scien-
tific medicine. Pathologists see the most
interesting material of the hospital. They
have time to know their families and their
kids. They have time to become involved
in the community, and can arrange a mix
of practice, research, and teaching which
is very difficult to achieve for other physi-
cians.”

“Every pathologist not only has the oppor-
tunity, but also has the responsibility to be
an academic. Only a few clinicians of other
specialties can hope to achieve academic
status outside of a medical school environ-
ment, and that is becoming increasingly
difficult. The pathologist is recognized as
an intellectual leader in the medical com-
munity. Indeed that role may be inversely
related to the academic stature of the insti-
tution. In a university medical center the
chairmen of major clinical departments do
not regularly need to ask the pathologist
for advice on what tests to order or for
interpretation of routine tests. In the small
hospital the pathologist is often consulted
with much greater frequency. The job of
the pathologist includes being an innova-
tor and investigator. It is up to the patholo-
gist to introduce new technology to the labs
for which he or she is responsible. Even if
your hospital is ten years behind the times,
it is dependent on the pathologist to inves-
tigate development of immunoperoxidase

staining, flow cytometry, molecular diagno-
sis, or modern computer systems.”

“Pathology offers greater degrees of free-
dom of choice, for what you may be doing
next week, next year or 40 years from now,
than any other discipline in medicine. Imag-
ine that pathologists Y and Z work together
in a hospital. DoctorY has been in charge
of the chemistry lab for 10 years and Doctor
Z has the same role in hematology. Doctor
Y is getting bored and arranges with Doctor
Z to switch areas of responsibility. Doctor
Y does not have to move, does not lose
a day’s pay and does not have to worry
about the quality of services to the patients
because the former expert is still available
for consultation and assistance. Doctor Y
now has an entirely new challenge.”

“The opportunity to change your emphasis
from among the many options of pathol-
ogy provides further degrees of freedom.
Choices include anatomic pathology, clin-
ical pathology, research, and administra-
tion. Each of these, in turn has further
subdivisions. Anatomic pathology includes
surgical pathology, cytology, and autopsies.
The clinical pathologist may be in charge
of all of the diagnostic laboratories in the
hospital including, in a list that is not com-
plete: chemistry, hematology, immunology,
microbiology, cytogenetics, molecular diag-
nostics, flow cytometry, electron micros-
copy, management, and informatics. Each
of these broad areas may have multiple
branches requiring specialized knowledge
and expertise. Research options range
from those of a full time dedicated investi-
gator to those that uniquely present them-
selves to the part time researcher or to
the practicing pathologist. The job is never
done and the horizons are never closed.”

“When | entered pathology we had no trou-
ble recruiting the 2 to 3% of graduating phy-
sicians that pathology then needed. When



the rotating internship was ended, recruit-
ment to pathology plummeted; particularly
in those schools that no longer even have
a formal course in pathology. Medical stu-
dents and even first year house officers
may never get a chance to see what pathol-
ogists do as practitioners of medicine. They
may have seen the pathologist as teacher
and as scientist, but have little notion of how
the pathologist practices medicine. Stu-
dents have to make up their minds about
postgraduate training by the end of the
junior year, never having had a rotation in
pathology. Even if a student has an elec-
tive or rotation in the senior year it is usually
too late to influence their decision. There-
fore, national recruitment to pathology has
fallen to about 1 to 1 1/2% of graduates.”

“A pathology fellowship or elective in pathol-
ogy, whether for a summer or for a year,
can give you a taste of what a life of free-
dom might be. | ask for no promises. |
never ask, as a condition of the fellowship,
whether you are interested in pathology.
However, | warn you that if you spend as
little as 6 weeks during the summer, there
is at least one chance out of ten that you
will change your mind about your choice
of medical specialty. Of the students who
have spent the whole year in the post-
sophomore fellowship in pathology at the
University of Pittsburgh about 50% have
chosen pathology as a career. | recall one
student who entered the fellowship saying
I'm a surgeon.” This was repeatedly pro-
claimed during the fellowship year. By
the end of his first rotation in surgery, he
decided that, having had a taste of free-
dom, he would become a pathologist.”

DISADVANTAGES OF
PATHOLOGY

Having discussed the advantages and
attractiveness of pathology as a career, |
always point out the few negative aspects
of pathology that the student must be aware
of.

“Pathologists are among the very few phy-
sicians who cannot support themselves by
direct billing of patients. Although pathol-

ogists now bill for surgical pathology and
for some of the special procedures in cyto-
pathology and clinical pathology, many of
the services that we provide do not get
billed to individual patients. Families are
not charged a professional fee for hospital
based autopsies. Although the professional
component of many tests from the clinical
lab is of the range of 10-15% of cost, it is
not cost effective to bill a patient twenty-
five cents for one of the common labora-
tory tests. We may do such tests by the
hundreds of thousands. By mutual agree-
ment such services are included in costs
recognized by Blue Cross, rather than by
Blue Shield, or by Medicare Part A rather
than by Medicare Part B. The pathologist
must negotiate with the hospital adminis-
trator for payment for such services and
for laboratory administration and teaching.”

“‘Under our present system, which encour-
ages overspecialization, a young surgeon
can go to an overcrowded area, even if
they are not needed, and become incor-
porated into the community. They can do
insurance exams, moonlight in emergency
departments, or serve as surgical assis-
tants. Eventually they can become estab-
lished. In contrast, the pathologistis depen-
dent on a departmental chairman, a dean
or a hospital administrator who has autho-
rized a staff position. If there is no slot,
there is no job.”

“Why is there usually a shortage of pathol-
ogists? There has always been a shortage
of pathologists and even in the current era
where everything is shrinking, there were
some temporary dislocations. But we are
probably less vulnerable than other spe-
cialties that are in great oversupply. Only
two times, in my career of the last 48
years, have pathologists found it difficult to
get jobs. The first was the year that the
Disease Related Group (DRG) system for
payment of hospitals was introduced. Hos-
pital administrators took immediate advan-
tage of the situation, although the pro-
posed changes in reimbursement applied
only to Medicare and Medicaid and were
introduced gradually over a 2 or 3 year
period. Some hospitals eliminated one
pathology slot. Others reneged on promises
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to increase the number of positions. Over-
night there was an oversupply of patholo-
gists. At that time, none of our American
medical school graduates or trainees in uni-
versity programs were affected. Because of
the chronic shortage of pathologists, many
small community hospitals had approved
residency-training programs in pathology
and offered a haven for large numbers of
foreign medical graduates. Job opportu-
nities for foreign graduates were the ones
temporarily affected by DRGs. Over the
subsequent years, most of the small com-
munity-hospital based training programs
closed and most training is now in large
community hospitals and academic medi-
cal centers. Although four or five years ago
there was another brief period when the
pathology job market was tight, we once
again are facing a shortage of pathologists.
For many years there was a major effort
to build new hospitals and to expand exist-
ing ones. The need for cost containment
led to a marked increase of same-day sur-
gery and reduced length of hospital stays
for many medical conditions. This led to
a marked decrease in hospital occupancy.
Every hospital struggled to survive and
many closed one or more wards or floors.
As a matter of practical hospital econom-
ics, it requires about 4 full-time equivalent
positions to staff one hospital bed. When
you close, for example a 5-bed ward, you
only achieve about half of these savings. It
clearly would be in the interest of society
to close one 200-bed hospital rather than
8 25-bed wards. Not only would the sav-
ings be greater, but also the surviving hos-
pitals, by increasing their occupancy, could
achieve break-even or profit status instead
of losses. When the national pressure for
cost containment became a serious effort,
in many cities, all over the country, there
were hospital closures. The annual number
of newly certified pathologists is of the
order 400. Because of hospital closures,
many seasoned pathologists entered the
job market. Many residents, upon com-
pletion of their training, resorted to fellow-
ships. Some residents, early in their train-
ing, quit pathology. Medical students, who
did not understand the dynamics of the sit-
uation, and who did not realize that this
was a temporary situation, avoided pathol-

ogy. Pathology residency programs often
had the number of training slots decreased.
All of this adds up to the former status
quo, that is a shortage of pathologists.”

| remind the students that they should
not consider pathology unless they know
that they have the intellectual equipment.

‘A mediocre or poor clinician can make
a living, because the public often cannot
tell who is a good or bad physician. The
pathologist, on the other hand, is dealing
primarily with other physicians who can
judge the competence of their pathologists.
A pathologist must be able to convince his/
her clinical colleagues that (s)he is good
and that his/her opinion is to be trusted.”

POST-SOPHOMORE
FELLOWSHIP IN PATHOLOGY

My motive is to give the fellows a taste of
what their future might be. The hallmark
of the program is freedom. For prospec-
tive post-sophomore and summer fellows |
make the following points:

“You can select your own program. | don’t
tell you what to do because | want you to
know what itis like to spend your life making
your own decisions. However, nothing is
ever completely free. | think that in the
one-year post-sophomore program every
medical student should have a minimum of
three months of research and three months
experience in the practice of pathology. If
you have already had such experiences
you do not need to repeat them. Therefore,
you can theoretically spend the entire year
in research or in practice. Most students will
require a minimum of three months each in
research and in practice. How you spend
the remaining 6 months is up to you. What
that will be depends in part upon what you
want to do and with whom you want to work.”

“The University of Pittsburgh School of
Medicine has one of the largest Depart-
ments of Pathology in the United States
of America. We have over 100 full-time
M.D.s and Ph.D.s. We can give you an
experience in almost any area that you
are interested in. We have liver patholo-



gists, kidney pathologists, heart patholo-
gists, ENT pathologists, perinatal neuropa-
thologists, and more. A similar list could
be created for specialty areas of clinical
pathology. There is a degree of specializa-
tion that is very rare and yet we have broad
general people.”

“We can offer a wide range of modern tech-
nology. You can learn any of the classic
disciplines in pathology: surgical pathology,
autopsy, cytology, all of the components
of the clinical laboratories, electron micros-
copy, flow cytometry, cytogenetics, tissue
culture, or molecular diagnosis. You can
focus on an organ or on a problem. For
example, you can pick a focus on breast,
heart, lung, or cancer immunology. If you
are really interested in clinical chemistry or
immunology or cytogenetics or microbiol-
ogy or whatever, you have to make up your
mind on your interests. | will help you to
find a mentor. Currently the department
will support two students with a stipend
of $15,000 per year. We also provide a

$500.00 allowance for books, dues and
travel, and pay the premium on the school
health insurance policy.”

“A detailed application is more likely to be
approved. | am more likely to accept the
proposal that describes the proposed proj-
ect, and identifies a mentor from whom
there is already a commitment. Therefore,
if you are sincerely interested in applying,
| will give you the names of several staff
people whose interests match yours.
Maybe you have already met somebody
that stimulated you to do this or have a
particular project. The application that you
send to me should outline what it is you
propose to do and with whom you propose
to work. In the spirit of flexibility, even these
plans may be subject to approved change.

“I can promise you that you will enjoy your
experiences in pathology. | will keep in
touch with you during your post-sophomore
fellowship and | encourage you to be free
to contact me at any time.”

Bernard Klionsky, M.D., Department of Pathology, University of Pittsburgh School of Med-

icine, Pittsburgh, PA 15217
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ABSTRACT

The application of principles of adult
learning to medical education might not
seem to be an issue requiring much dis-
cussion. However, the limited amount of
life experience possessed by the tradi-
tional medical student, coupled with the
nature of medical education itself, has
created a situation in which the prin-
ciples of adult education may not be
universally applicable. Many traditional
medical students are not in the posi-
tion to determine their own educational
experiences or to decide for themselves
that which is relevant to their future
careers. As compared to knowledge
gained in more typical adult education
experiences, much of what is learned
in medical school does not have imme-
diate application. The medical student
is frequently more concerned about the
attainment of grades than about the
acquisition of knowledge. The nature of
medical education limits the student’s
opportunity to test ideas, take risks, or
be creative. Finally, because of limited
life experience, the medical student not
infrequently will have less knowledge to
utilize and to share with classmates than
is frequently the case in adult learning
activities. In medical education, there-
fore, adult learning principles must be
carefully chosen and tailored to fit the
student population whom the medical
educator is attempting to teach.

INTRODUCTION

Do the principles of adult learning apply
to medical education? After all, the over-
whelming majority of medical students are
adults in the chronological/legal sense, and
all have spent a considerable number of
years in preparatory education. However,
many of these preparatory experiences are
so constructed as to limit the amount of so-
called life experience on the part of the stu-
dent prior to entrance into medical school.

This fact, combined with the very nature of
medical education, has created a situation
within which the basic principles of adult
education may not be universally applica-
ble. This article will attempt to explore the
ways in which this may be so.

DISCUSSION

W.H. Burton has stated that “the learning
process proceeds most effectively when the
experiences, materials, and desired results
are carefully adjusted to the background
of the learner” (1). In the case of adult
education, the learner is an adult, defined
as “one who has reached maturity or legal
age” (2). While there is no question that
the vast majority of medical students are of
legal age, their degree of maturity requires
further exploration. Maturity is “the state
or quality of having reached full natural
growth or development” (3), and there is
no question that the overwhelming major-
ity of medical students have achieved full
physical growth. However, for educational
purposes, we must ask whether or not an
individual should be considered “mature”
just because her/his epiphyses are closed.
The answer is obviously in the negative,
requiring an examination of the individual’s
psychosocial development. This is largely
conditioned by the degree of life experience
possessed by the individual. While a signif-
icant number of medical students have con-
siderable life experiences (so-called “non-
traditional learners”), students traditionally
enter medical school directly from under-
graduate college. One educator referred to
young people at this point in their develop-
ment as “students whose largest problems
so far have been passing exams, coping
with meddlesome parents, and finding a
girl/boyfriend” (Grether B. Personal com-
munication). The “traditional” medical stu-
dent has spent most or all of his/her life,
outside of the home, in various educational
environments, from primary and second-
ary school through undergraduate college.
Medical students, in their early twenties,



must be distinguished from those contem-
poraries, armed only with a high school
degree and having spent several years sup-
porting a family, who are enrolled in an
adult education course in order to improve
a certain skill in their chosen profession.
Such a distinction must be considered in
the planning of educational methods and
experiences.

At this point, it would be useful to examine
some of the principles of adult learning in
the context of medical education.

Adults Like to Determine Their Own
Learning Experiences

How often have we heard our students say,
“‘it's our education?” It has been stated
that “true adult learners can figure out what
they don’t know” (Sharkey F. Personal com-
munication), and that is one of the goals
of promoting lifelong learning. But has the
traditional medical student arrived at that
point in her/his development, at least at
the onset of medical school? Is not the
teaching of lifelong learning skills one of
the major goals of contemporary (compe-
tency-based) medical education? If we can
agree that the traditional medical student
has not yet progressed to the point at which
(s)he is a seasoned lifelong learner with a
firm grip on her/his educational needs, then
it follows that (s)he is not in the same posi-
tion to determine her/his own educational
experiences as is, for example, an automo-
bile mechanic with several years’ experi-
ence taking an adult education course that
will prepare her/him to repair the next gen-
eration of internal combustion engines.

A related issue is the fact that the principles
of adult learning are most applicable to sit-
uations that are purely, or largely, voluntary
and while the vast majority of medical stu-
dents are in medical school because they
choose to be, they have (beyond a limited
amount of elective time) little or no choice
as to the courses in which they enroll.
While most students will readily admit
to the importance of a strong preclinical
background, a significant number view the
“taking” of basic science courses to be a

chore which they would prefer to avoid.
Thus, while medical school itself is vol-
untary, many of the educational experi-
ences therein are not, and it is within
these situations that medical students may
behave in a manner more like that of
younger students than that of adult learners.

Adults Enjoy Active Educational
Experiences

Certainly this statement applies to medical
students, and it is important to incorporate
active learning experiences into their edu-
cation. To do this in the clinical years is
a straightforward process, and active clini-
cal learning is the type most enjoyed by the
majority of students. However, a certain
amount of preclinical background is nec-
essary to prepare students for meaningful
clinical experiences. While active learning
techniques may be effectively utilized in
preclinical education, there are also forces
at work which seek to make the preclinical
experience as uniform as possible among
students. Not only faculty members, but fre-
quently students themselves, desire assur-
ance that all students are “getting the same
material” in order to prevent any of them
from having an advantage, real or per-
ceived, in future activities such as exami-
nations and clinical experiences. The more
competition that exists among students in a
given institution, the stronger will be these
forces. Passive learning activities (such as
lectures) are more likely to be seen as pro-
viding the students with a uniform educa-
tion than are active learning activities (such
as student-centered small groups or self-
study). Such passive learning situations
more closely resemble secondary school
or undergraduate education than they do
adult learning situations.

A related problem in medical schools is
the degree to which students are willing
to make the effort to obtain an education.
Both “teach” and “learn” are active verbs,
but we have all had experiences with stu-
dents who express the belief that the major
effort that they should have to put forth con-
sists of the act of paying tuition, and that the
rest of their education is up to the faculty.
This belief may be viewed as an expres-
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sion of the attitude of “entitlement,” which
has been defined as “a sense of being enti-
tled to attention, care-taking, love, success,
income, or other benefits without having to
give anything in return” (4). In medical stu-
dents, entitlement leads to “the notion that
knowledge is a ‘right’ that should be deliv-
ered with a minimum of exertion and dis-
comfort on the part of the ‘consumer’ (4).
Parenthetically, the question as to whether
or not medical students are truly “consum-
ers” is a salient issue that which has been
recently explored in several articles (5,6), to
which | refer the interested reader. Regard-
less, this expectation that others will pro-
vide all the necessary education leads to
a certain degree of passivity on the part of
the student (4). Application of adult learn-
ing principles to such students may be of
limited effectiveness.

Adults Hate to Have Their Time Wasted

Adults are motivated by an identified need
to learn, and are unhappy when they
do not recognize that need as applicable
to a given educational activity. One of
the longstanding laments of the traditional
medical student is that much of the informa-
tion imparted to them, particularly during
the basic science years, is not “relevant.”
Regardless of the validity of that perception
on the part of the student, the perception
exists nonetheless, and shapes the kind
of student to whom the medical educator
must relate. The degree of self-motivation
seen in adult learners such as the auto
mechanic mentioned above is less likely to
exist in a student who, rightly or wrongly,
does not consider what (s)he is learning
to be “relevant” Again, in most medical
schools, this perceived lack of relevance
is more prevalent in the preclinical than in
the clinical years. Efforts at increasing stu-
dents’ awareness of the importance of the
basic sciences, such as integration (hori-
zontal as well as vertical) and an increase
in clinical exposure during the preclinical
years, have been fruitful efforts to address
this problem. However, there remains a
core of background information which med-
ical students must master before dealing
with material that they may perceive as
‘more relevant” It is in the delivery of

instruction in these background areas that
educators must be circumspect with regard
to considering medical students to be adult
learners in the fullest sense of the term.

Adults Want Practical Answers to
Problems and Immediate Applicability

For adults, the learning process is more
effective when there is immediate applica-
tion to solving problems and when satisfac-
tion is derived thereby. In the case of med-
ical education, application must be post-
poned, particularly during the basic science
years, thus lowering the level of satisfac-
tion gained. This phenomenon underlies
much of the concern on the part of preclin-
ical students regarding the relevance (or
lack thereof) of much of their course mate-
rial, as outlined above. Again, the preclin-
ical phase of medical education may not
constitute an adult learning situation in the
fullest sense of the term.

Adults are more Interested in the
Acquisition of Knowledge than in the
Attainment of Grades

Certainly the aforementioned auto
mechanic will have little concern for her/
his grade, as long as (s)he passes the
course. This individual’s overriding concern
is to learn how to repair the engine. For
the medical student, however, the grade
earned in a particular course can assume
great importance. This is especially true
during the basic science years, wherein the
grades earned constitute a major determi-
nant of the student’s class standing at the
time of residency application. Also, the
acquisition of knowledge may assume a
relatively lower level of importance in basic
science courses that do not appear to the
student to be “relevant,” as noted above.
Depending upon the grading system in
place at a particular school, the perceived
importance of grades may well persist into
the clinical years. Certainly students who
have a high degree of concern for grades
have less in common with many other adult
learners than they do with undergraduate
or even high school students.



Adult Learning is Facilitated when the
Learner has the Opportunity to Test
Ideas, Analyze Mistakes, Take Risks,
and be Creative

However, it must be asked whether or not
contemporary medical education consti-
tutes a situation which affords students such
opportunities. As compared to other adult
learning situations, medical school tends to
be less flexible, in terms of both curriculum
and methods of evaluation. Medical stu-
dents may certainly analyze and learn from
their mistakes, but the relative rigidity of the
typical medical school curriculum leaves
little opportunity for idea-testing, risk-tak-
ing, and creativity on the part of the stu-
dent, particularly in the preclinical years.
Also, in a situation in which a student mea-
sures her/his success largely on the basis
of the quality of evaluations received, there
will be some inevitable reluctance on his/
her part to take chances and to stray from
the prescribed norm. Again, in this area,
medical students have less in common with
other adult learners than they do with less
advanced students.

Adults Learn from Others’ Experience,
as well as their Own.

As previously noted, most traditional med-
ical students have limited life experience
as compared to others of their chronologi-
cal age. Also, in the competitive environ-
ment of medical school there will inevita-
bly be some students who will be reluctant
to share their knowledge with their class-
mates. Finally, a number of nontraditional
medical students have spent their years of
life experience, at least in part, qualifying
for admission into medical school. Such
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INTRODUCTION

We are faced with the challenge of teach-
ing pathology to medical students in such a
way as to form a bridge between traditional
basic sciences and clinical medicine. The
goal of pathology education is to present
pathology so as to facilitate student integra-
tion of basic sciences to analyze and solve
clinical problems. There is no single path to
reach this goal. The path taken by students
at St. George’s University School of Medi-
cine (SGUSOM), faced with a unique situ-
ation, has undergone many changes since
St. George’s University started off a medi-
cal school in the mid 70’s.

SGUSOM is international in its nature both
in terms of faculty and student intake. The
Medical School admits between 250-300
students every six months, the majority of
them coming from the United States. The
bulk of these students enter the US after
completing the basic sciences in the Carib-
bean, to do their clinical clerkships, res-
idencies, and eventually clinical practice.
The students spend the first one and half
years in Grenada. During the first year
(terms 1 and 2) they study basic science
courses that include anatomy, histology,
embryology, biochemistry, physiology, neu-
roscience, ethics, immunology, genetics,
and parasitology. In term 3, which lasts 3
weeks, they study behavioral sciences. In
the final 4.5 months of their stay in Gre-
nada (Term 4) they study pathology (13.5
credits), microbiology (5 credits), nutrition
(1 credit), and clinical skills. There is very
little exposure to the hospital patients (2
visits) during this period, although they
learn some physical diagnostic skills using
simulated patients. Upon completion of
their 1.5 years at Grenada, they move on to
the nearby island of St. Vincent, where the
other campus is located. For a period of

5 months (terms 5 and 6) they go through
a combined program of pathophysiology,
clinical skills, pharmacology, and therapeu-
tics. The students do more hospital visits
at this campus. The students have to pass
a Basic Science Comprehensive Examina-
tion (BSCE) at this point, using internal and
external test items, as well as pass Part
1 of the USMLE. They then do two years
clinical clerkships in various hospitals in
the US and the UK that are affiliated with
SGUSOM. They have to pass the Part |l
of the USMLE and CSA to be eligible
for residency matching in the US medical
schools.

A few years prior to the authors joining
the school in 1996, the pathology course
was reduced from a yearlong course to
4.5 months without any attempt made to
reduce course content. Students com-
plained of long hours of route memoriza-
tion. A departmental review that highlighted
the course’s problems led to our modifi-
cation of the pathology course curriculum.
We went through a series of modifications
every term and have presently arrived at
a system that can deliver the most desir-
able fruits within our limitations. This arti-
cle intends to overview the baseline situa-
tion that existed before, educational princi-
ples targeted, the sequential changes intro-
duced, and analyze the present situation. It
is difficult to objectively evaluate the effects
of the changes brought about but subjec-
tive results are to be presented.

THE PROBLEM - STATUS OF THE
PATHOLOGY COURSE IN 1996

In 1991-92, the yearlong pathology course
was condensed to a 4.5 months course.
However, the contents of the course (13.5
credits) had remained the same. The stu-
dents considered it the most difficult course
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for a wide variety of reasons, many of which
are not unique to SGUSOM. The most often
cited problems included:

1. The large number of credit hours could
jeopardize a student’s GPA

2. Unfamiliarity with pathology

3. Students, familiar with memorization,
were not prepared for pathology that
involved understanding new terminol-
ogy, analysis, concept development and
problem solving

4. Information overload. The faculty tried
to cover as many diseases as possible
in the lectures. There was insufficient
time to cover the volumes of material,
including 1600 lab images, originally
designed for a one-year course. There
were 2 lectures of one hour each fol-
lowed by 2-hour labs each day. The fac-
ulty thus spent 6 - 8 contact hours on
most days of the week. Pathology was
viewed as a killer course for both the
students and the faculty

5. Lack of clinical relevance due to a lack
of exposure to patients or hospitals.
The very nature of the school and its
geographic location precluded any inte-
grated teaching or systems approach
with other clinical courses like medicine
and surgery. It made the job difficult for
both students and faculty

6. Disproportionate faculty/studentratio. A
total of just 3 to 4 professors taught the
course to 250 students. The students
found it difficult to get their problems
resolved from the Professors because
of the sheer numbers

7. Inadequate exams. The examinations
tended to test minute details from the
text and were not clinically oriented.
Clinical vignettes were lacking

8. The lectures were from the textbook
and failed to emphasize the clinical rel-
evance of the material through the use
of clinical vignettes

9. Many students were unfamiliar with the
use of glass slides, and required individ-
ual attention to adequately understand
their content. In addition to breaking and
disappearing slides, testing with glass
slides posed a major problem when
one student moved the stage during
the exam resulting in all the subsequent

students getting it wrong

10.The students worried if their learning
was on par with the students in the U.S.
Medical schools

11.The professors were busy most of the
time with students seeking individual
appointments to seek clarifications

12. There were no activities to interact/
integrate with other Basic Sciences
courses

In conclusion, pathology was taught and
tested as another science based course
with a lot of facts to be memorized. Many
students hated the course, studied for fear
of failing and most achieved poor scores.

THE SOLUTION —
NEW PRIORITIES

In January 1998 one of the authors (SB)
was given the course directorship with a
mandate to address the above listed prob-
lems. It was felt that it was too difficult
to change a well-established course com-
pletely overnight. Hence some priorities
were established and modifications were
incorporated to the course step by step
each term.

The first three priorities were to: 1) change
the examination pattern, 2) reduce course
content, and 3) teach clinical relevance and
use clinical vignettes. Implementation of
these priorities was integrated. We con-
stantly asked ourselves, “will he/she be a
dangerous clinician if he/she does not know
this?” We used the answer to decide on
which concepts to test and to eliminate.

Change the Examination Pattern

Student study habits are driven by exam-
inations. We first changed 10% of tradi-
tional ‘memory’ based to clinical vignette
based items. This required modified lec-
tures, labs, and handouts. The proportion
of clinical vignette based test items was
increased to about 25% in the next exam.
The trend continued over the next three
years to where presently almost all the
test items are clinically based. In addition,
approximately 40% of the total 450 test
items are based on images. Students felt



reassured by the fact that they were being
prepared for the USMLE exams.

Reduce Course Content

The authors felt that it was better to teach
less and make sure that the students mas-
tered it, rather than teach them everything
possible and have them fail to grasp the
essentials. We undertook several steps to
accomplish this.

The lectures and lab sessions were reduced
to bring the course credit hours to 10 from
13.5. The number of diseases covered in
the lectures was reduced to include only
the most important/common or prototype
diseases. Emphasis was placed on pre-
ventable diseases. For each of the diseases
and organ systems, emphasis was placed
on clinical signs, symptoms, and relevant
investigations, apart from traditional pathol-
ogy concepts of etiology, pathogenesis and
structural changes. It was explained to the
students that rare and uncommon diseases
would not be covered and that they could
read about them if necessity arose during
their clinical career.

Lab sessions were reduced appropriately.
The images were reduced gradually from
1600 in 1996 to about 400 presently. It is
the authors’ belief that medical students do
not need to study more than 100 images
of common diseases to be good clinicians.
The images were digitized and posted on
the students’ web site. More weight has
been given to gross images than to micro-
scopic images. Only those microscopic
images that were deemed essential to
understand the pathogenesis of a disease
were retained. In the present day world of
medicine, hardly any physician is required
to study histopathology slides under the
microscope to make a diagnosis. The stu-
dents would learn it anyway if they opted
to become pathologists. Kodachromes
replaced equivalent microscopic slides. The
use of microscope slides for study and test-
ing was discontinued. However, we made
them optional for those who wanted to
review them.

Teach Clinical Relevance and Use
Clinical Vignettes

Students wanted to know the clinical rele-
evance of what they were learning. To
accomplish this we modified both the lec-
tures and the labs. The lectures were modi-
ified so as to highlight clinical emphasis.
We used the labs to teach students how to
think in clinical terms. We felt that the only
way to achieve this was to make the stu-
dents practice it as a part of the labs. The
approach to the study of lab images was
changed. The students were told to treat
each image as a patient. Now they had to
follow certain steps for each image.

These included:

1. Describe the image. Identify what tissue
it is (if possible, citing reasons). ldentify
how it differs from normal (gross and
microscopic structural changes). Based
on these observations, make some sci-
entific conclusions about the nature of
the disease process

2. Discover the etiology and pathogenesis
of this disease (using lecture material
and textbook). Explain what functional
alterations would have been produced
in this patient as a result of the struc-
tural changes observed (clinical symp-
toms and signs)

3. Derive any relevant investigations that
would help you to confirm the diagnosis
or rule out related diagnosis

4. Determine what would be the course of
the disease including important compli-
cations

5. The students were advised to make a
table for each image highlighting eti-
ology, pathogenesis, gross and micro-
scopic changes, clinical signs and symp-
toms, investigations, course including
complications. The students were
informed that the lab exams would test
one of these aspects and not merely
recalling what the diagnosis was on the
image

Simple clinical vignettes of 150 - 300 words
each were introduced as a part of the lab
activities. The first batch had about 20
vignettes. We kept adding about 20 - 30
each term. Presently there are about 140
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clinical vignettes through the course. The

characteristics of the vignette include:

1. Locally generated, simple in language
to avoid confusing data

2. Linked to the lecture topics of the morn-
ing

3. Images from the lab, textbook and
selected ones from the prescribed
pathology atlas were tagged to the
vignettes

4. Each vignette was followed by 6 - 8
simple questions that generated a revi-
sion of etiology, pathogenesis, patho-
logic changes, clinical features, inves-
tigations and course of the disease.
Not all of these were included in ques-
tions for each vignette but the group of
vignettes for the day together ensured a
revision of all the most basic principles

5. Whenneeded, links to biochemistry,immu-
nology, and physiology were added

These three prioritized modifications were
successfully implemented over the past
three years. Additional modifications have
been introduced that have contributed to
the success of the course. They include
introduction of group activities in the labs,
use of clinical tutors, employing expert out-
side lecturers, use of real patients in the
labs, and use of clinicopathologic confer-
ences.

Group Activity Leads to Active
Learning

Physicians of today have to work as group
members and act as group leaders for the
management of patients. Every course in
the medical school must provide opportu-
nities for this learning. We feel that the bulk
of the learning of pathology takes place in
the lab, around clinical cases and images.
At the beginning of each term, students
form groups of 10 to 12. Smaller groups
were precluded by limitations in the number
of faculty available. A video is shown at
the beginning of each lab session that
explains the observations to be made on
each image for that day (20 — 30 mins). For
approximately 45 minutes, each group dis-
cusses the images on a caramat, the clini-
cal vignettes for the day, and a list of ques-
tions. The group identifies the issues that

are not clear to them and need further dis-
cussion. This ability to raise relevant ques-
tions is an important learning outcome for
clinical practice. During the next 45 min-
utes the faculty work with the students
on the images and the clinical vignettes.
With some helpful hints, the faculty urges
the students to answer their questions.
The group activity ensures their learning
to interact with others, share the problem
solving activity and also understand prob-
lems raised by others, which they would
have never thought of by themselves. They
also learn to care for others. To encourage
this activity, we award 5 bonus points to
those who actively participate in the groups
through the course. We have seen that
this approach to answering student ques-
tions helps to convert them from passive to
active learners.

Clinical Tutors

The number of full time faculty is limited to
three for a class of 250 — 300 students. To
overcome this low faculty-to-student ratio,
we utilize a group of young physicians on
the way to postgraduate programs, to work
for us for a period of one to two years as
clinical tutors. We decided to tap a new
resource of persons to assist in our teach-
ing. The Clinical Tutors are physicians from
India, Pakistan, and Nigeria who are in
Grenada and St. Vincent to do their intern-
ship, or are alumni of our school who are
waiting to complete the USMLE and CSA
exams. Additional physicians from UK and
Australia who are keen to get away for a
year or two to get experience in tropical
countries are also used.

We generally recruit about ten tutors for
each year and pay the salary equivalent of
first year residents in the US programs. The
clinical tutors are trained in the technique of
supervising group discussions, within the
department as well as by the Department
of Educational Services. The tutors attend
all the pathology lectures, and preview all
of the images and clinical vignettes with
them prior to each lab session. To ensure
uniformity, we meet to decide the minimum
content to discuss with the groups.



Visiting Professor

The SGUSOM invites leading academi-
cians from around the world to participate
in our teaching program as visiting profes-
sors. This program exposes our students
to the best academicians/teachers from the
U.S., Canada, and Europe. The students
learn about cutting edge research and clin-
ical technologies. Visiting professors often
provide SGUSOM students with access to
their own education web sites. The result
is that our students get access to the
bestimages, clinical correlates, study ques-
tions, and discussion groups; thus making
it something of a “Universal Class.” Visit-
ing professors have also opened their labs
to SGUSOM students, and have helped
them in obtaining both clinical clerkships
and residencies.

Using Real Patients in Lab

Up to six times per course, we bring in
actual patients to the lab. The students
select one representative to elicit history
from the patient. Afterwards the faculty dis-
cusses the pathology issues related to the
patient. This live experience enriches the
students’ learning activities.

Clinicopathologic Conferences

The clinical vignettes used in the lab tend
to give a simplistic view of clinical medi-
cine to the students. We thought that they
should be exposed to complicated cases
that require some research on the part of
the students. The goal was to teach the
students how to solve new and difficult
problems on their own. Students are given
five cases of this type through each course.
They usually are of the type published in
New England Journal of Medicine. Each
student researches and analyzes the case,
then submits a written analysis of signs,
symptoms, and investigations. The empha-
sis is on demonstrating scientific and logi-
cal thinking and not reaching the correct
diagnosis. One student at random is picked
at the beginning of the session to make a
20-25 minute oral presentation to the class.
The student and the faculty lead the class
to participate in discussing pros and cons.

Finally, the faculty demonstrates the pathol-
ogy findings and discusses the correlates.
One of the 5 CPC cases also discusses liti-
gation in malpractice suits. The students
put up remarkable performances. They feel
happy and proud that they have become
mini-doctors already. To encourage active
participation, the students get one bonus
point for each of the CPCs submitted.

Additional Changes

We provide the students with a course infor-
mation booklet that is distributed three to
four weeks prior to the start of the course.
It explains the goals, objectives, and phi-
losophy of the course. It provides students
with a course outline, required texts, recom-
mended texts, optional web sites, and CDs
for additional study. In addition, it contains
a format of lectures and labs. Students
are introduced to how the labs function and
how one should study for the course. The
course faculty, visiting professors, and clin-
ical tutors, along with their roles, are listed.
We also provide the students with details
about examination format and evaluations,
as well as sample test questions to prepare
for the examination.

In addition to course modifications, attempts
have been made to coordinate pathology
with other courses in the medical school.
As an example, content overlap with the
microbiology course has been minimized.
Microbiology now introduces various groups
of organisms and the pathology course
explains the tissue responses to them.
The students see a direct correlation. The
pathology professors periodically visit the
morgue and harvest pathology specimens
from the cadavers used in anatomy dis-
sections. They discuss these specimens in
simple terms with the students in anatomy
in the morgue itself. This creates a great
interest in pathology right in the beginning
of the medical curriculum. At the end of
each system in the histology course, in the
first term, one of the authors spends an
hour with the class showing some simple
examples of abnormal histology and makes
the class discuss the functional implications
and derive clinical features. This encour
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ages them to study histology better and
see the link with clinical medicine.

RESULTS

It is difficult to objectively analyze the results
of these curricular changes. The objective
data that we have is from student eval-
uations of the course and student per-
formance on course tests and standard-
ized test. The course evaluations done by
the students after each course have been
around 4.4 out of a maximum of 5 points.
Individual professors’ evaluations are in the
range of 4.2 to 4.4 out of a max of 5. Stu-
dent test scores in pathology improved -
40% score more than 90% (A grade), 40%
score 80% - 90% (B grade) and 18 - 20%
score 70 - 80% (C grade). There has been
no failure in the past two years. The results
of Part | of the USMLE for SGUSOM in
recent years have been on par if not better
than the US average. The changes in the
Pathology Course might have contributed
in some part to this result.

Subjective data suggests that we are meet-
ing the needs of our students. Although
the students still feel that pathology is a
tough course, they are very positive about
their participation in the labs and CPCs.
Anything learned in a happy state of mind
instead of fear is learned better and retained
longer. Student feedback from St. Vincent
and Clinical clerkship in the U.S. and U.K.
has been very positive. They rate Pathol-
ogy as the best taught course in the medical
school. They also state that they became
‘adults’ through the course and developed
the confidence to handle new problems and
solve them. Many of them state that they
felt a “de-ja-vu” during the USMLE exams
as most of the test items were from their
pathology course exams. It is said that
the number of students opting for pathol-
ogy as a career choice can gauge the suc-
cess of any pathology course. From the
first batch that went through the modified
curriculum, we know of at least six stu-
dents who are doing pathology residences.
During a recent departmental review of the
course, students were asked if they needed
any changes in the course. The response
was “Please leave the course alone, they

are doing an excellent job.” Such unan-
imous appreciation is very rare for any
course in the medical school.

CONCLUSIONS

The Pathology Course taught at the St.
George’s University School of Medicine is
unique in some ways - small faculty, large
number of students, two courses run every
year, short duration of the course, and lack
of clinical departments. The course has
been converted from a killer course to a
course that students can live with. During
the past three years, the course was modi-
fied in many ways to reduce the content,
orient it clinically, encourage group activ-
ity, and shift the onus of learning from the
teacher to the students.

Many of the Visiting Professors state that
they have been harboring similar ideas for
curriculum improvement for the past sev-
eral years. Unfortunately, they have not
been able to do so because of rigid depart-
mental barriers and procedural issues in
the university curriculum. Fortunately such
barriers are few at SGUSOM and curricu-
lar improvements continue to be ongoing.
We have instituted numerous changes to
the course. The most far reaching include
the formation of lab groups, emphasis on
the use of clinical vignettes in labs and on
examinations, use of actual patients in the
lab learning, introduction of clinicopatho-
logic conferences, the use of clinical tutors
and visiting professors, and curricular inte-
gration with other basic science depart-
ments.

The changes have resulted in the desired
changes. The students enjoy the learning
of pathology, take responsibility for their
learning and perform better in the local and
external examinations. They feel better
equipped to be good clinicians.
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The Basic Science Foundations of Clinical Medicine:
Introducing Beginning Medical Students to the Study of Clinical Cases

Burt B. Hammrel, M.D., Ph.D.

INTRODUCTION

The Basic Science Foundations of Clinical
Medicine (BSF) Program at St. George’s
University School of Medicine, introduces
beginning medical students to the study of
clinical cases simultaneous with their being
trained in the use of medical informatics
resources. The BSF provides a framework,
within a traditional basic science curricu-
lum, in which students begin to think about
themselves as responsible physicians. In
its present form it is a one-credit-hour, pass/
fail course. It consists of multi-disciplinary
panel presentations of episodes in the nat-
ural history of a disease, training in com-
puterized searches of literature related to
that disease, and small group discussions
of information gleaned from the searches.
Each panel consists of a clinician and a
team of basic scientists, and the emphasis
is on the application of basic science infor-
mation to clinical problem solving.

METHODS

We structure a medical informatics work-
shop for the first semester medical stu-
dents. The workshop occurs in our com-
puter laboratory and is based on the use
of a widely used medical database (OVID).
Each student is required to identify and
copy three medical journal articles perti-
nent to the clinical case being studied (e.g.
type | diabetes, sickle cell anemia). The
student is responsible for maintaining a
notebook, which is used to log experiences
in the BSF and to preserve the photocopied
journal articles. Also, the students partici-
pate in small group discussions. Each stu-
dent is expected to come to a small group
discussion prepared to discuss the con-
tents of the references. Faculty who par-

ticipate in the BSF participate in ongoing
workshops to enhance their abilities as
small group discussion facilitators. Student
accountability is assessed based on atten-
dance and notebook contents.

RESULTS

The course is well received by the students
with responses to survey questions scor-
ing from above 3 to 4 on a 1 to 5 Likert
scale. Individual student comments indi-
cate a number of students find the experi-
ences in the BSF exhilarating. On the other
hand, there are some students who find
the open-ended assignments in the BSF
challenging. For them, it is difficult to par-
ticipate in the BSF learning experience, in
which they must identify their own ques-
tions to research simultaneous with partici-
pating in a traditional basic science curric-
ulum.

CONCLUSIONS

The BSF is our students’first introduction to
medial informatics and has become, in that
regard, an essential part of the basic sci-
ence curriculum. Linking exposure to med-
ical informatics with the study of the natural
history of a disease is, in our view, impor-
tant for preparing our students for their
clinical studies and professional life. We
have concluded it is important to expose
our students to the BSF experience early
in their medical school matriculation. We
are now planning to use structured clinical
case studies in the clinical years as a
core experience in independent profes-
sional learning. With this in mind, we are
initiating plans to extend a BSF experience
throughout the four years of the curricu-
lum.

Burt B. Hammrel, M.D., Ph.D., Professor, Department of Clinical Skills and Department of
Physiology and Neuroscience, St.George’s University School of Medicine, Grenada,West

Indies.

(Paper presented at the annual meeting of GRIPE, Grenada,Jan 2001).
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Glen Jacobs, D.Ed." and Jeffrey Johnston, Ph.D.?

INTRODUCTION

The mission of the Department of Educa-
tional Services (DES) is to provide sup-
port services to the St. George’s University
community. Our primary goal is to enhance
the educational experience of students and
faculty members and thereby promote aca-
demic excellence.

DES provides services through programs,
courses, workshops, and individual ses-
sions. It also provides review questions,
resource books, and informational hand-
outs on topics of pertinence to students’
studies. We are continually evaluating the
needs of the university and working to
develop initiatives to address those needs,
striving to maintain a friendly and support-
ive environment in our department, and
welcoming input from students and faculty.
Our services and programs are outlined
below.

SERVICES

DES provides students with a wide variety
of services and programs.

Developing Test Taking and Study
Skills

The Medical Study Skills Program is a
walk-in service that provides one-on-one
or group intervention sessions dealing with
several areas. These include: 1) learning
styles assessment, 2) practical application
of study methods to the medical school
curriculum, 3) test taking strategies, and 4)
time management advice and test anxiety
counseling.

Individual Tutorials

Students that feel they are in need of extra,
individualized help in one of their courses
can make an appointment to discuss their
request. If approved, DES will arrange indi-
vidual sessions for students with a peer
tutor.

Course Review Questions

Review questions and answers are cur-
rently available for medical school and
veterinary school courses. These ques-
tions, which are written by the course direc-
tors, provide an excellent supplementary
resource for studying in the first two terms.
New questions are posted on the DES
QuickPlace (a self-service Web tool from
Lotus) and in the DES reception area each
week.

Group Review Sessions

Group Review Sessions are arranged for
most first and second term medical school
and veterinary school courses. Peer tutors
who have successfully completed the
course facilitate these sessions. This inter-
active learning environment allows students
the opportunity to ask questions and gain
insights into different ways to understand
and study difficult material. Review groups
are scheduled at a variety of times and
in a variety of locations. DES administers
approximately 1,000 Group Review Ses-
sions each term.

English Communication Skills
Development

The TESOL Program offers classes, work-
shops, and individualized tutoring to help
students develop their English language
skills such as reading efficiency, reading
comprehension, writing, oral communica-
tion, pronunciation, and grammatical accu-
racy. An individual appointment offers
assessment of areas of strength and weak-
ness in English language skills or develop-
ment of a personalized plan for language
skill improvement.

Academic Advising

The Academic Advising Program promotes
student academic success and retention
via the delivery of professional advising



services. The program offers individualized
assistance with a focus on maximizing each
student’s academic potential. An individ-
ual appointment offers 1) assistance with
academic and career decisions, 2) medi-
cal school academic progress assessment
and intervention, 3) assistance with medical
school adjustment concerns, or 4) appro-
priate referral to other campus resources.

ADDITIONAL INITIATIVES
ADMINISTERED BY DES

DES provides students and faculty with
several other services.

Academic Enhancement Program

A retention and tutorial initiative imple-
mented in the School of Medicine. The basic
tenets of this one-year program include
diagnostic testing, supplemental instruc-
tion, and personal advising.

English Medical Communication Skills
Course

A six-credit elective comprised of four skill-
specific term-one classes. Itis designed for
students for whom English is not their first
language. It supports students in their med-
ical coursework and also provides them
with the opportunity to develop communi-
cation skills that will contribute to success

in clinical rotations and in their medical
careers.

Faculty Development Program

This program promotes faculty growth

by assisting faculty members to acquire
additional knowledge, skills, and techniques
related to teaching and learning. It also
improves student learning by instructing
faculty members in the preparation of effec-
tive courses and learning materials.

Testing and Grading Center

This center primarily provides a service to
the faculty with regards to the administra-
tion and optical scanning of examinations,
quizzes, and student evaluations of instruc-
tors and courses, and the preparation of
report summaries for the deans of various
schools. The center also provides support
for the LXR-Test Question Banking and
Test Generating program. Special projects
not limited to custom surveys or polls are
undertaken by the center on direction from
university administration. Faculty consulta-
tions with regards to course and instructor
critiques are provided.

See our webpage www.sguedu for more
details.

Glen Jacobs, D.Ed.", Director, and Jeffrey Johnston, Ph.D. 2 Deputy Director,

St.George’s University, Grenada,West Indies

Presented at the GRIPE meeting in Grenada in Jan 2001.



Introduction of Problem Based Learning to the Lecture
Dr. Bakri O. Saeed M.B., B.S., Ph.D., MRCPath.

INTRODUCTION

Problem-based learning (PBL) uses a clini-
cal problem as a springboard to explore the
relevant aspects of the topic in question.
PBL incorporates adult learning theory that
makes it more effective in acquisition of sci-
entific knowledge and clinical skills than the
conventional lecture based learning (LBL)
methods (1). The proponents of PBL argue
that for PBL to be effective, the entire curric-
ulum should be problem—based. The expe-
rience of the universities that have adopted
PBL (e.g. McMaster University) created the
general understanding that PBL is part of a
package including integrated teaching, self-
directed learning, and small group learn-
ing (2). The use of PBL spread afterwards,
although most medical schools that intro-
duced PBL, preferred a combination of PBL
and lecture format in what is called a hybrid
system. There are now a wide variety of
PBL forms that serve different educational
strategies.

This article describes the integration of
PBL into teaching of a course on endocrine
pathology. The article outlines some of the
changes, which happened to medical edu-
cation in North America and Britain, which
provided the stimulus to the changes intro-
duced in St. George’s University School of
Medicine (SGUSOM).

CHANGES IN MEDICAL
EDUCATION

Forces of Change in Medical Education

The dissatisfaction with traditional medical
education is not new, but the last few dec-
ades witnessed advances in medicine and
medical sciences, which put a lot of pres-
sure on the medical education systems.
Medical information is rapidly expanding
and technological advances are changing
the way medicine is practiced. Medical
students need to acquire the skills to iden-

tify gaps in their knowledge and be able
to find answers to the questions they face.
The patterns of delivery of health care con-
tinue to change and there are now more
demands for increasing the cost-effective-
ness of medical services and calls for
increased accountability by the health care
workers. Additionally, educational theory
and increased knowledge of how people
learn provided significant force for change
in medical education.

PBL in the New Medical Education

PBL is now a widely used method in med-
ical education and its advantages have
been evaluated in numerous studies. Ear-
lier studies showed that the use of PBL
is associated with increased satisfaction
among students. These students also think
that the teaching becomes more relevant
(3,4). The degree of student motivation
is higher with PBL than in lecture—based
learning (LBL). There is disagreement
about the role of PBL in promoting lifelong
learning and problem solving ability. Fur-
thermore, these earlier studies did not show
an advantage for PBL in acquisition of basic
science knowledge and some of them have
actually shown a drop in USMLE step 1
scores when a PBL curriculum is inaugu-
rated. However, some recent studies are
showing no such drop or even an improve-
ment in basic science knowledge base by
adopting PBL (5-8). Despite these con-
troversies, PBL is widely accepted and is
likely to be used more in undergraduate
medical education, especially in the teach-
ing of basic medical sciences.

Tomorrow’s Doctors

In 1993, the General Medical Council in
Britain produced a document called Tomor-
row’s Doctors, which summarizes the prob-
lems with the then current system of medi-
cal education and proposed schemes for
training doctors for the future (9). The main
recommendations of this document were:
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1) To reduce the burden of factual knowl-
edge by creating “core” and “options” in
medical education

2) To introduce a substantial component of
PBL

3) To introduce early clinical contact for
medical students

4) To ensure that students develop a firm
understanding of the scientific method

The North American Experience

A recently published report highlights the
tremendous width and depth of medical
education in North America and the
changes that have been occurring in the
last decade in what was described as the
“quiet revolution” (10). There are many les-
sons to learn from that report.

The report recognizes that education is a
dynamic process and continuous review
and revision of the educational process and
contents is a prerequisite for success. The
report emphasized the role of a committed
leadership, especially the school’s dean, in
achieving the required transition. It also
refers to the need to establish offices of
medical education and the importance of
recognition of the teaching and educational
input by the academic staff. The role played
by computers in the educational process
and the potentials for the future is high-
lighted.

CHANGES AT ST. GEORGE’S
UNIVERSITY SCHOOL OF
MEDICINE

The entrepreneurial nature of SGUSOM
and the vision and dedication of its leader-
ship made it undoubtedly a story of great
success. The leadership of the school real-
izes that the present success of the school
is no reason for complacency or stagna-
tion, as the school needs to keep up the
good work and keep aspiring to new hori-
zons. In addition, there are always new
challenges and one of them is the clinical
orientation of the USMLE step 1 exami-
nation. The effort to make the program

more relevant is a continuous process in
this medical school.

The Dean of SGUSOM is committed to
change and the introduction of PBL. These
views are shared by the head of the Depart-
ment of Pathology who successfully led
significant changes to the way in which
pathology is taught in the medical school in
the last few years. Some of these changes
were reported at previous GRIPE meet-
ings.

Last, but not least, is the important role of
students in making change happen. The
degree of motivation and aptitude for hard
work in this medical school is probably one
of the highest in a medical school. There
is also a higher proportion of mature stu-
dents, some of which with higher degrees
and experience in the sciences. They con-
tribute significantly to enrichment of discus-
sions and raising the level of confidence
for debate in the class. The environment
created by the medical school through the
extensive support services available to stu-
dents helps to alleviate stress and to boost
their confidence in the school and in them-
selves.

Important Considerations

Change is expensive in time, energy and
resources, and it can be disruptive. It is
therefore important for this school to plan
the required changes to serve its objec-
tives without undermining the current suc-
cess.

Students at SGUSOM are predominantly
American citizens who are going to prac-
tice medicine in America. The main role
of the basic science curriculum is to pre-
pare the students for the USMLE step 1. A
good score on the USMLE is important for
the school’s future and the ability to attract
good students. It will also help students in
finding the residency they want. A national
exam is a powerful guarantor of standards;
thus it will have the most important steering
effect on the teaching methods. The school
has to ensure that change is not associ-
ated with a drop in performance on the
USMLE. The change should also take into



consideration the relatively small nhumber
of resident faculty and the dependence of
the school on a large number of visiting
professors. However, the extensive visit-
ing professor program allows the school to
draw from a very wide range of academic
experiences, especially in North America
and Britain, which could aid introduction of
change.

PBL in the Lecture

PBL is now an established method of teach-
ing in the pathology course at SGUSOM in
practical classes and through clinical patho-
logic correlates (CPCs). Both paper cases
and real patients are used in these exer-
cises. The medical school has no intention
of transforming the curriculum into a fully
PBL oriented curriculum.

The intention of the experiment described
in this article is to keep the lecture format
as an effective vehicle of knowledge trans-
fer while taking advantage of the merits
of PBL as a teaching tool. These merits
could be summarized as: 1) increased rel-
evance and clinically-oriented structuring
of knowledge, 2) motivation, 3) integration
of new knowledge into existing knowledge,
4) active participation by the student, and
5) training on issues of forward reasoning
(from data to solutions) and hypothesis
generation.

The use of PBL or case teaching in lec-
tures is not new. Barrows (11) described
these forms:

1. Lecture-based cases: A case or two
are given at the end of the lecture to
demonstrate the relevance of the infor-
mation

2. Case-based lectures: The students are
presented with a case, which they ana-
lyze using their prior knowledge, before
new knowledge is provided

3. Case method: Students are given a
long case for study and preparation
or subsequent class discussion

The form of PBL described in this article is
derived from the last two strategies, but

we were not aiming at fitting into these pro-
totypes in a dogmatic way.

The features of PBL adopted in lectures
at SGUSOM could be summarized as fol-
lows:

1. It aims at making learning more rel-
evant, challenging, and stimulating by
addressing the objectives stated above.
It is not concerned with PBL orthodoxy,
especially since some of the theoretical
and practical basis of PBL are coming
under critical scrutiny (12)

2. The cases used for the endocrine
pathology course are five major cases,
which are distributed to the students
before class to be presented by them
and minor cases that are used by the
lecturer in class. Each clinical case is
accompanied by a set of questions

3. It is a form of guided discovery learn-
ing rather than student-directed discov-
ery learning. Students are given hand-
outs, which guide their learning. Stu-
dents are encouraged to attempt the
questions before class individually or in
self-selected groups

4. Studentinvolvement: several strategies
are employed to ensure participation of
as many students as possible

(1) The class is divided up into
groups and every student group
is responsible for presenting one
major case. The whole group
is responsible for defending the
views put forward by their repre-
sentative

(2) The learning environment is
friendly and non-judgemental

(3) Some degree of noise result-
ing from sidetalk is tolerated

Construction of the typical clinical problem
follows the following steps.

1. All problems are real problems obtained
from the lecturer’'s experience or from
published cases. The student is asked
to portray the treating doctor. The prob-
lems are written in a way that guides
students to concentrate on the relevant
issues while keeping the main features
of the clinical problem
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2. The clinical problem is written in a struc-
tured, sequential manner to help in
developing ideas and outlining impor-
tant facts

3. The new information is related to old
information

4. Principles of forward reasoning (from
data to solutions) and hypothesis gener-
ation are embodied in the clinical prob-
lems. The discussion of hypothesis and
alternative hypothesis is done at the
level of pathophysiological considera-
tions

5. The treatment is briefly discussed for
the sake of completion and to associ-
ate understanding with action in the stu-
dent’s mind

Potential Disadvantages of PBL
in Lectures

We have found that this approach has sev-
eral inherent problems. There is less time
available to spend on exposing difficult con-
cepts. The composition of the class has
to be taken into account and the pace of
discussion has to be appropriate for the
majority of the class. Some students may
not learn best this way and allowance has
to be made to provide further support out-
side class. Teaching by problems is gener-
ally recognized for raising the anxiety levels
among students who are looking for a solid
account of facts to deal with. The handouts
and lecturer's summaries are very impor-

tant in alleviating such anxiety. Itis a more
demanding form of teaching for the lecturer.
Time is spent constructing the problems,
which have to be changed regularly. A
degree of discipline is necessary to ensure
complete coverage of the course within the
specified time.

CONCLUSIONS

Our experience in this medical school has
been very positive regarding the introduc-
tion of PBL into practical classes and lec-
tures. We do not yet have objective out-
come measures due to the difficulty of
researching this issue in general and some
local difficulties. Indeed, many of the stud-
ies that evaluated PBL remain the subject
of criticism due to the difficulty in design-
ing such comparisons. More results are
being reported using the USMLE as an
outcome measure (7,12). Students con-
tinue to improve their scores in the USMLE,
which is a credit to the school at large.
The satisfaction of our students with the
pathology course in general is very high as
reflected in the surveys collected by inter-
nal and external reviewers. We hope that
the PBL component will help them become
better doctors in the long term and help
them with the USMLE step in the short
term. The USMLE is becoming increasingly
clinically oriented which may increase the
validity of the problem-based approach.
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ABSTRACT

We present a five-step approach to
writing Problem-Based Learning (PBL)
cases in the structural medical sciences;
Gross Anatomy, Histology, Embryology,
Radiology, Surgery, and Anatomic
Pathology. The process of choosing a
topic, gathering materials, constructing,
writing, and review is described. It is
concluded that case writing in the struc-
tural disciplines is made easier by the
availability in most cases of imaging
studies, histological slides, and surgi-
cal and pathology reports that can add
richness to the PBL paper case and to
the students’ experience.

INTRODUCTION

There is practically no medical curriculum
in the United States or Canada that has not
incorporated some Problem-Based Learn-
ing (PBL) techniques. PBL requires small
groups of students to discuss a paper case
that is serially disclosed one page at a time
over a variable number of days. Faculty in
each discipline are faced with constructing
paper cases that are realistic and stimu-
late the student to a discussion of the prin-
ciples of the discipline. Choosing appropri-
ate cases requires some skill and exper-
tise. There are some clinical entities that
are better suited to discussion in the struc-
tural sciences than others. For example, a
case of diabetes with no evident neuropa-
thy, vasculopathy, or retinopathy might not
have any imaging studies, biopsy results,
surgical summaries, or other structural
reports appropriate to courses in the struc-
tural disciplines.

CASE SELECTION

We present here our stepwise approach
to writing clinical cases. This approach
is based on 12 years of experience in
choosing and writing appropriate cases
for courses in Gross Anatomy, Histology,
Embryology, and Pathology. Table 1 lists
cases, by instructional topic in a combined
Histology and Gross Anatomy Course at
the Northwest Center. The experience can
be generalized to include the disciplines of
Pathology, Radiology, and Surgery.

Step 1: Choose a Clinical Entity

The first step in choosing an appropriate
case is to take a hard look at the course
schedule and sequence of topics. Because
each case usually takes two or more ses-
sions, it is likely that one or possibly two
cases can be discussed in relation to any
one topic. In coordination with instructional
topics, several good examples of appro-
priate disease entities can be suggested
for each week of instruction. A good case
for the structural sciences obviously con-
tains structural tests, such as imaging stud-
ies, surgery, and biopsies or surgical speci-
mens. Disease entities that include tumors,
transplants, trauma, and/or developmental
abnormalities are especially appropriate.

At this stage, you may have a list of sev-
eral possibilities for each instructional topic.
Over time, you may wish to construct two
or three cases for each topic in order to
be able to rotate cases every other year
(Table 1). This keeps student interest higher
because it minimizes cross talk and shar-
ing of case information between medical
school classes.



TABLE 1
Examples of Cases for Structural Units

Structural Content

Clinical Cases

Cell Structure

Basic Tissues, Limbs
Heart

Lungs and Chest
Abdomen and GU Tract

Lysosomal Storage Disease

Osteosarcoma, Achondroplasia, Osteomyelitis
Coronary Artery Disease, Cardiomyopathy, Transplant
Small Cell Carcinoma, Emphysema

Biliary Atresia, Transplant, Familial Polyposis

Crohn’s Disease, Pancreatic Carcinoma, Ischemia

Lymphoid Organs
Urinary System
Reproductive Tract
Endocrine System

Head and Neck

Hodgkin’s Disease, Leukemia

Renal Cell Carcinoma, Trauma

Ectopic Pregnancy, Infertility, Testicular Cancer
Cushing’s Syndrome, Multiple Endocrine Neoplasia

Maxillary Antral Tumor, Inflammed Paranasal Sinuses

The disease entities for which cases have been developed are listed for a combined
Histology/Gross Anatomy PBL course at the Northwest Center for Medical Education,

Indiana University School of Medicine.

Step 2: Choose a Good Case
Demonstrating the Clinical Entity

In our experience, it has been most pro-
ductive to begin with the help of a radiolo-
gist in finding a case that fits the instruc-
tional objectives of structural courses. The
radiologist can review past cases in order
to select one with good imaging, often with
several forms of imaging such as plain
films, special contrast studies, CT scans,
MRI scans, or ultrasound. In some circum-
stances, a case might be chosen based on
the availability of other anatomical material
such as a gross specimen from the pathol-
ogy laboratory. However, structural medi-
cal cases routinely have imaging studies
performed and they are easily copied for
multiple small group sessions. In contrast,
it is more difficult to have gross specimens
for several small group sessions.

Step 3: Gather Information and
Material

Once a typical case has been chosen, the
information to be used to construct the
case should be gathered. Often, using
the radiology case as a starting point, hos-
pital charts can be located and used for
H&P details, laboratory test results, radiol-
ogy reports, pathology reports, and surgi-
cal discharge summaries. In the case of
surgically removed specimens, histological
slides can be provided from the pathology
laboratory. The more material, test results,
and lab data that is included in the case the
better the case will be.

Step 4: Construct the Case

With all the data in hand, the case can now
be written. Obviously, the case should be



constructed according to the time course
of your small groups sessions. We recom-
mend three case sessions per week with
two intervening days of study for first year
medical students. More advanced students
can handle cases in two sessions with one
day of study. Regardless of the number
of sessions, there should be a beginning,
middle, and end to the case with the
appropriate number of pages of informa-
tion chosen to fill the students’ time both
inside and outside the PBL session.

Faculty will have to use their discretion in
deciding how many pages of information
to give out in any one day and where to
make a break between the first and subse-
quent days of the case study. Many times
we have found that it works well to give all
information on the case including the radi-
ology on the first day, but saving the radi-
ology report or the surgical summary until
the second day. This approach allows the
students to struggle with the images or sur-
gical approach and seek out resources or
experts to help them before returning for
the second day.

In writing the case, especially in the struc-
tural medical sciences, we have found that
giving out the diagnosis early in the case
does not hurt. Many times, the diagnosis is
not the problem, but rather what the treat-
ment, management and prognosis will be.
To our surprise, even with early first year
students, it has been our experience that
little special instruction is required in radi-
ology for students to interpret images well
enough to sustain discussion of the case.
After one or two cases, they become famil-
iar with densities, basic symmetries and
cross sectional interpretation.

Modifications of the case can be made to
enrich the case or to direct the students to

other educational objectives, but care must
be taken to keep the case realistic. To this
end, we make it a practice to never with-
hold information from the student that is
available or would be available in a typical
case of the kind studied. Faculty might
be tempted to prolong the study or expand
the possibilities with red herring tests and
issues. This is generally a mistake and will
make the experience less valuable for stu-
dents.

Step 5: Seek Review of the Case by
Colleagues

For the sake of clarity and realism, we have
found that it is valuable to have colleagues
from several disciplines review the case
for realism. In addition, the same process
should be followed in order to update older
cases.

CONCLUSIONS

In many ways, case writing in the struc-
tural disciplines is made easier by the avail-
ability in most cases of imaging studies,
histologic slides, and surgical and pathol-
ogy reports that can add richness to the
PBL paper case and to the students’ expe-
rience. These materials and their logical
sequence of discovery make constructing
a case a simple matter of rewriting and put-
ting the information in proper series. The
more difficult matter is choosing a clinical
entity that fits with the instructional objec-
tives and is complicated enough, but not
too complicated, to stimulate student learn-
ing. No paper case is ever a disaster
though. They are simply better or worse
at meeting the instructional objectives of
a particular course. Faculty can be com-
forted by the knowledge that all cases are
valuable to the student.

Patrick W. Bankston, Ph.D.", Department of Anatomy and Cell Biology, Department of
Pathology, Indiana University School of Medicine, Northwest Center for Medical Educa-
tion, 3400 Broadway, Gary IN 46408; phone: 219-980-6562; e-mail: pbanks@iun.edu

Glyn Porter, M.D., Ph.D.2: Genesis Laboratories, MacNeal Hospital, 3231 S. Euclid Ave.,
Berwyn, IL 60402; phone: 708-783-3703| e-mail: gporter@macneal.com




Writing a LearningRObjective Based Laboratory in Pathology
esults of a GRIPE Workshop

Gary L. Anderson, M.D.
Connie M. Vitali, M.D.

INTRODUCTION

Over the past six years, the laboratory ses-
sions used for second-year instruction of
medical students at the University of lllinois
College of Medicine at Rockford have been
rewritten, using a multi-station interactive
format. During this time, we initiated a pro-
cess for the construction of an education-
ally sound laboratory. The initial step of
this process is a critical assessment of the
knowledge and skills we wish to teach in
each laboratory exercise, as expressed in
a set of learning objectives. During the
Summer, 2000 GRIPE meeting, we pre-
sented a workshop modeling the initial
steps in construction of such an objective-
based laboratory exercise, using the GRIPE
participants to develop learning objectives
for a laboratory over the topic of neopla-
sia.

METHOD

The workshop was presented over two ses-
sions on separate days. In the first session,
we presented our objectives for the work-
shop followed by a brief discussion over
the principles of writing learning objectives
(1,2). Ideas for topics that might be cov-
ered in a laboratory session on neoplasia
were solicited and discussed in a “brain-
storming” session with the large group. As
they were suggested, the topics were listed.
The group then debated the appropriate-
ness of the topics, discarding those felt not
amenable to use in a laboratory format,
and combining closely related topics where
appropriate. Robbin’s Pathologic Basis
of Disease, 6" ed. and Rubin & Farber’s
Pathology, 39 ed. were provided to the
group as a resource (3,4). The list of key
topics was narrowed to seven by the large

group.

The large group was then split into seven
small groups, with three to four people.

Each small group was assigned one of
the topics, and asked to write two or three
learning objectives suitable for use in a lab-
oratory teaching session. They were also
asked to list resources that they might use
in the laboratory session to assist the stu-
dents in accomplishing their learning objec-
tives. Finally, each group was asked to
suggest a method of student evaluation
that might be used to assess whether the
students had accomplished the learning
objectives. Examples of resources and
evaluation techniques we have used in our
laboratory sessions were provided to the
groups, but they were encouraged to sug-
gest items and techniques not on the list of
examples. At the end of the first session,
each group’s suggestions were collected.

We recorded each of the groups’ sugges-
tions after the first session, and gave each
participant a copy of the collated learning
objectives, list of resources, and suggested
evaluative techniques for each of the seven
topics. The following day, we briefly pre-
sented the information to the participants,
with our reflections and comments on the
material generated. Following the work-
shop, we compared the groups’ learning
objectives, resources, and evaluative tech-
niques to those we generated when writing
our own laboratory on neoplasia.

RESULTS

The large group identified a list of topics as
being key concepts for a laboratory exer-
cise over concepts of neoplasia. These
included:

1. Definitions and characteristics of
benign and malignant tumors
Tumor classification and nomencla-
ture

In-situ and invasive carcinoma
Dysplasia, anaplasia, and predis-
posing factors

o N
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5. Laboratory diagnosis of tumor
6. Tumor grading and staging
7. Complications and effects of tumors.

The seven small groups then generated a
list of learning objectives for their assigned
topics. These included:

1. From the gross or microscopic
imageprovided, identify features that
differentiate benign from malignant
tumors. List and explain how clinical
laboratory tests can help differentiate
benign from malignant, giving examples

2. ldentify and list characteristics of each
of the following: teratoma, adenocar-
cinoma, leukemia, fibrosarcoma, and
glioblastoma. Distinguish between the
following pairs of benign vs. malignant
tumors, giving characteristic features
of each: adenoma vs. adenocarci-
noma, in-situ vs. invasive breast cancer,
leiomyoma vs. leiomyosarcoma, ter-
atoma vs. teratocarcinoma. ldentify
the following subtypes of carcinoma:
transitional cell carcinoma, adenocar-
cinoma, and squamous cell carcinoma

3. Describe the natural history and clinical
importance of in-situ carcinoma, con-
trasted to invasive carcinoma. Com-
pare their gross, and microscopic
findings, and treatment principles.
Describe the utility of screening tests

4. Including known precursor lesions,
describe the sequence of events that
occurs in the development of cervical
carcinoma. List ways to diagnose
non-invasive lesions and identify screen-
ing programs that use these methods

5. List three ways a cancer diagnosis may
be made, giving examples of each.
Compare/contrast screening and diag-
nostic tests for cancer. Compare FNA,
incisional, and excisional biopsies.
Describe how a serum test such as CEA
could be used in diagnosis, screen
ing and follow-up

6. Given clinical information regarding a
tumor, be able to apply TNM staging.

Given a microscopic slide of a tumor, be
able to classify the neoplasm as well,
moderately well, or poorly differentiated.
Given the grade and stage of a tumor,
select from lab materials the ones that
best fulfill the given staging and grade

7. Describe at least five structurally related
and three non-structural (chemical, hor-
monal, cytokine) complications of neo-
plasia. Explain a rationale for features
or qualities of the neoplasm producing
each complication

DISCUSSION

Workshop participants had little difficulty in
reaching consensus over the list of seven
topics appropriate for inclusion in a neo-
plasia teaching laboratory. Their choices
reflect topics that inherently include gross
and microscopic imagery that include: 1)
benign and malignant tumor characteris-
tics, 2) grading and staging, 3) dysplasia, in
situ and invasive malignancy, and 4) met-
astatic behavior. Also found appropriate
were topics in which students applied crite-
ria or principles to make a decision (tumor
classification, staging, grading).

The group rejected several topics as less
appropriate for use in a laboratory format for
teaching, including review of cell cycle con-
cepts, molecular and sub-cellular events in
carcinogenesis and cancer epidemiology.
These topics in general lack morphologic
correlates, are less suitable for interactive
learning, or are better presented in alterna-
tive formats.

The topic list generated by participants
is remarkably similar to the one that we
had previously used to construct our neo-
plasia lab (Table 1). ltems stressed in both
lists included local and systemic effects of
tumors, differentiating benign from malig-
nant tumors, tumor classification, grading
and staging, and diagnostic techniques. All
of these topics involve morphology, appli-
cation of criteria, or correlation with clinical
presentations, which we believe are ide-
ally suited to cover in a laboratory format,
where side by side comparisons are easy
to make.



TABLE 1

Topics from Neoplasia Lab
University of lllinois at Rockford

Topics

What is a neoplasm?

OOk wN =

Benign vs. malignant neoplasms
Classification of tumors - H&E histology
Classification of tumors - Special techniques
Tumor grading and staging

Cancer screening techniques

TABLE 2
Resources Suggested by Workshop Participants

Teaching Resources

Photographs, images
Graphs and charts
Pedigrees

Clinical vignettes

©COoNORWN =

Web based lab

Glass slides (histology and cytology)
Gross specimens (wt or plasticized)
Texts and study guides

Radiographs, CT scans, MRI scans

Not surprisingly, there is some overlap of
topics and learning objectives in the lists
developed by workshop participants. In a
real-life situation, it is easy to resolve these
overlapping objectives to arrive at your final
list. Following this, appropriate materials
could be selected to illustrate the principles
covered in the lab. A list of such materials
proposed by participants is summarized in
Table 2.

CONCLUSION

Our laboratory sessions have improved by
focusing on writing good learning objec-
tives that stress active learning on the part
of the student. Student feedback has been
consistently positive. The labs have more
consistency and focus. Concentrating on
an active format, such as the participant’s

suggestions in the station over grading and
staging makes for a more exciting and inter-
esting lab experience for the student.

Utilizing learning objectives in your labs
also will ease the process of student evalu-
ation. As you have already set the level of
expectation for your student through learn-
ing objectives, it is relatively easy to select
materials with which to evaluate the stu-
dent. For example, if they have staged a
cancer in the lab, it is straightforward to
give them another case to stage for their
examination. Ultilizing learning objectives
to write your laboratory exercises will assist
you in placing the student’s learning in con-
text, helping them build skills by practical
experience (5).
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Establishment of a Novel Web Site for
Pathology Education
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THE PROBLEM

In the College of Medicine and Public
Health there are three separate preclinical
tracts {i.e. Lecture/Discussion (L/D), Inde-
pendent Study Program (ISP), and Prob-
lem-Based Learning (PBL)}, and pathol-
ogy education is an integral component
of each. In addition to the three medical
student curricula, first year optometry stu-
dents and dental students receive differ-
ent instruction in the basic mechanisms of
pathology and systemic pathology, while
graduate and undergraduate students in
biomedical research receive similarinstruc-
tion in the underlying cellular and molecu-
lar mechanisms.

There is little uniformity of content in how
pathology is presented to these diverse
groups of students. The problem is magni-
fied by a lack of consistency in presenting
the basic images needed to complement
lecture material. The three medical student
curricula call for formal labs in pathology
for only L/D students. ISP and PBL tracks
have little exposure to microscopic images
and even less exposure to gross images.
In addition, there is no pathology lab for the
dental, optometry, or graduate courses.

OUR SOLUTION

We created a Pathology Education Web
Site (PEWS) to help solve these prob-
lems. PEWS complements lectures, facili-
tates different learning styles of students,
and provides a uniform approach to learn-
ing pathology that involves self-study and
self-assessment for students on and off
campus. As an on-line resource, PEWS
provides students with on-demand access
to various learning and laboratory mod-
ules, which contain high quality photo gal-
leries, slide shows, animations, sound, and
instructional text to present fundamental
educational aspects of general pathology

as well as diseases of specific organ sys-
tems. The PEWS curriculum is comprised
of a series of topic modules (e.g. Breast,
Cell Injury and Death) that are divided into
concept units (e.g. Clinical Assessment of a
Breast Mass, Hyperplasia). Figure 1 shows
the outline and structure of the “Breast”
module. The book and question mark icons
show how instruction is interspersed with
drill and practice. ltems in italics indicate
progress and the word “NEXT” indicates a
bookmark. At the top of Figure 1 is the
PEWS navigation bar, which appears on all
pages and whose buttons are described in
Table 1.

PEWS and the Mastery Learning Model

PEWS is based on the Mastery Learning
(ML) Model, which is based on the theory
that students of varying ability can learn the
same material when given enough time.
The ML model contrasts the classical learn-
ing model in which all students are given
the same amount of time (through sched-
ules established by the teacher), but must
learn according to ability. The ML model
shifts the focus of learning from the teacher
to the student. Initially the model was cost
prohibitive, but with today’s web technol-
ogy, the model is easy to implement and
works well with PEWS.

In the ML model of PEWS, a student
learns pathology concepts asynchronously
by studying instructional text and then dem-
onstrating mastery by correctly answering
questions and completing a post-test in a
time frame that is not fixed by the instruc-
tor. APEWS topic module contains several
general concepts units that contain specific
instructional items interspersed with ques-
tions for drill-and-practice (D&P). Elab-
orative feedback accompanies the D&P
questions to provide a self-assessment
component and advance the instruction.
A post-test is presented at the end of
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Figure 1
Breast Outline Showing Student Progress and Linear Organization

TABLE 1
PEWS Navigation Buttons



each topic module to assess a student’s
level of mastery of that module’s concepts.

Instructional Iltems and Questions

A very important instructional feature in
PEWS is juxtaposed content. Instructional
items contain juxtaposed images, figures,
tables, and animations like those of normal
and pathologic specimens as well as gross
and microscopic features. This feature is
often lacking from other pathology web
sites, and can integrate interpretive infor-
mation from different disciplines that is crit-
ical to the audience. This feature is illus-
trated in Figure 2, which shows how jux-
taposed images of lymph node metastasis
are used to present the concept of “Major
Prognostic Factors” in the Breast module
on instructional page 7.1.5.1-3. Following
this instructional page, a D&P item is pre-
sented, so that the student can assess his/
her understanding of the concept.

Drill-and-practice is another important fea-
ture. Figure 3 shows a Matching Question
(D&P) that is presented during the “Mam-
mography” concept. The student must
answer the question correctly in order to
proceed to the next question or instruc-
tional item. Elaborative feedback is pre-
sented for incorrect responses, and thus,
the student has the opportunity to learn
from the question as well as the instruc-
tion. The diagram in Figure 4 shows that
the student can select the museum to pro-
vide additional examples and/or the glos-
sary (Figure 5) with definitions, correspond-
ing images, and proper enunciation. Each
module not only presents information, but
also challenges the student to master fun-
damental concepts though D&P items, unit
quizzes, and a final exam.

Module Review and Progress

At any time in the module, the student can
access a review page (Figure 6) that pres-
ents a list of incorrectly answered ques-
tions and links to the associated instruction.
The top table indicates that the student has
scored well in five of the six sections (con-
cept units), but has mastered only 67% of
the questions in section #2. However, the

module outline in Figure 1 shows that the
student has just begun section #2 — Clini-
cal Assessment of a Breast mass —and will
see many more questions. To raise his/her
score to the required 100%, the student
uses the bottom table to retake the missed
question(s). In order to achieve mastery
for the question, the student must answer
a question correctly on the first try, and
not rely on the elaborative feedback. The
bottom table also provides links to related
instruction and to a museum of pertinent
images.

The PEWS Database and Authoring
Tools

Behind PEWS is an easy-to-use authoring
tool written in Microsoft Access 97. Approxi-
mately 12 database tables contain both con-
tent data and student data. The tables are
very similar to Microsoft Excel tables and
contain, for example, the curriculum module
list, module outlines, module scripts, and
student performance data. User-friendly
forms provide the author/instructor with a
very simple way to enter instructional mate-
rial and questions. For example, Figure
7 shows the form that the instructor used
to create the instructional page that is dis-
played in Figure 1. Forms are available for
creating outlines and building pages from
a set of page templates that determine the
number and arrangement of “frames” dis-
played in the web browser.

PEWS is deployed to the Internet via a
Microsoft Internet Information Server run-
ning on a Pentium Ill, Microsoft NT platform.
Active Server Pages (ASP) is used exten-
sively to dynamically create and populate
PEWS pages from the database. Open
Database Connectivity (ODBC), is used to
access table information. All images and
corresponding image information (e.qg. title,
tissue, diagnosis,) have been stored using
the Pax-It image database software which
is a Microsoft Access application running
on Windows NT. However, PEWS does not
require Pax-It, and images can be stored in
normal Windows Explorer folders.
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Figure 2
Juxtaposed Images of Lymph Node Metastasis on Instructional Page



Figure 3
Drill-and-Practice Question Demonstrating Elaborative Feedback

Figure 4
PEWS Topic Module and Concept Units
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Figure 5
Glossary with Images



Figure 6
Review Page
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Figure 7
Authoring Form for a Page with Three-Frames



CONCLUSIONS

PEWS has been very well received by our
second year medical students, who have
accessed the system for several hundred
hours and who have provided us with much
constructive feedback over the past three
years. Some have even suggested that
they would prefer to use PEWS exclusively
for instruction. Some have suggested that
PEWS could replace two-hour laboratories.
At this time, however, because the PEWS
curriculum is still under development, it is
our intent that the current modules be used
as an adjunct to lectures and labs and not
as a substitute.

Future plans for PEWS include developing
a Case-Based learning system. We will
develop a case-based module that inte-
grates clinical features of the case with its
underlying pathophysiology. The module
will incorporate role-playing and “expert
consultants” to engage the students in
the case scenario. In addition, real-time
use of a cost per clinical test databases
will introduce students to the relative eco-
nomic impact of their testing and treatment
choices. Completion of the case-based
module will produce both medical and eco-
nomic outcomes, and will provide a means
to determine student competency.

David J. Romer, B.S.E.E., Ralph E. Stephens, Ph.D. and Charles L. Hitchcock, M.D.,
Ph.D., Department of Pathology, The Ohio State University College of Medicine and
Public Health.
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ABSTRACT

Virtual microscope slides in FlashPix
file format, have been incorporated into
the University of lowa medical student
histology and pathology courses. Vir-
tual slides consist of a seamless 100
megabyte montage of up to 1200 con-
tiguous high power fields of a tradi-
tional glass slide. Using a standard web
browser, virtual slides can be magnified
from 12.5x through 400x and moved in a
x-y axis, thus nearly perfectly emulating
atraditional microscope and glass slide.
Advantages of virtual slides include
accessibility, efficiency of learning, and
decreased need for large microscope
laboratories, all without loss of the edu-
cational advantages of the traditional
microscope.

INTRODUCTION

There is an increasing tendency for medi-
cal schools to digitize selected fields of their
microscope slides for web-based study, and
to make traditional microscope laboratory
study optional. This tendency is of concern
because of the sacrifice of the key aspects
of traditional microscope study that allow
the learner to examine entire tissue sec-
tions, as opposed to images of selected
static fields. Virtual microscope slides in
FlashPix (fpx) file format, pioneered in his-
tology and pathology courses at lowa, offer
a viable alternative to the traditional method
of teaching microscopy. Virtual slides can
be manipulated through multiple magnifi-
cations and in an x-y axis at each magnifi-
cation. This process nearly perfectly emu-
lates a traditional microscope and glass
slide, thus allowing students to indepen-
dently explore the entire histologic slide
and discover relationships on the computer,
as opposed to viewing instructor prepared
static images on the computer.

FEATURES

The Virtual Laboratory for our courses, in
addition to containing virtual slides, also
has the advantage of computer assisted
instruction. The Virtual Laboratory for his-
tology has an on-line laboratory manual
with a link to annotated images, and the
Virtual Laboratory for pathology has links
to case histories, gross specimens and
radiologic images, all accessible from any
computer on campus or via cable modem
(Figure 1).

Because of fair use restrictions on some of
the glass slides and GRIPE gross images,
the University of lowa Virtual Laboratories
are on an intranet. However, many of the
virtual slides from the Virtual Laboratories
can be viewed at: http://www.medicine.uiowa.edu/
pathology/uarep histopathology

and http://www.medicine.uiowa.edu/
pathology/nlm_histology that are public domain
sites.

Technical Details

We began working with MGl LivePicture
(http:/www.mgisoft.com) in 1998, and with Micro-
BrightField (http://www.microbrightfield.com) in
1999 as they adapted their research-based
technology to education. Virtual slides for
the Virtual Laboratory were digitized from
traditional histologic glass slides using a
microscope with a motorized stage, auto-
focus, videocamera, and a Pentium |ll com-
puter with two gigabytes of RAM and Win-
dows 2000, all coordinated by MicroBright-
Field software. Up to 1200 contiguous 400x
high power microscopic fields are automat-
ically captured and tiled together into a
seamless montage (approximately 18,000
x 18,000 pixels), resulting in a tif file of
approximately 1 gigabyte for each slide.
This file contains up to 0.9 x 0.9 cm. of the
tissue of each glass slide. Also, up to 1200
contiguous fields at 630x or 1000x can be
digitized from blood, bone marrow and PAP
smears. It takes up to one to two hours




Figure 1

This screen shot of the Virtual Laboratory for the pathology course illustrates the glass
slide and a thumb-nail with the area that was digitized within the rectangular outline
(upper left). A representative 400x microscopic field is shown at the right. The control bar
at the bottom of the microscopic field allows the student to change magnification in two
fold increments (12.5 x, 25x, 50x, 100x, 200x and 400x) using the (+) and (-) icons, and
to move the slide in a horizontal plane at any magnification with the click and hold hand
icon. Students can reveal the patient’s history, radiological findings, gross specimen, and
case discussion by clicking on the corresponding text at the lower left.
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of fully automated microscope and com-
puting time to create a 1200 field montage
from one slide. In the future we anticipate
it will be technically possible to digitize up
to 4000 contiguous fields and beyond.

The tif image is saved in a compressed
fpx image file format with MGl LivePicture
software, resulting in a file of up to 100
megabytes per slide. Conceptually the fpx
format is a pyramidal stack of jpg-com-
pressed images with a full sized, full reso-
lution image at the base and a small, low-
resolution image at the top. A zoom func-
tion jumps from one layer in the stack to
the next, changing magnification by two
fold with each click of the mouse. A click
and drag function allows scanning of each
layer of the stack in an x-y-axis. MGl Zoom
server software, delivers the fpx files from
the College of Medicine web server, and vir-
tual slides are displayed in standard HTML
frames on a Windows platform with an MGl
plug-in. Currently only Windows platform is
adequately supported, but there are plans
to support all platforms in the future.

Implementation in Histology

In the spring semester of 2000 we carried
out a formative evaluation of the Virtual
Laboratory in the first year histology
course for 160 students. Glass slides from
two units of the course were digitized,
placed on the lowa College of Medicine
web server, and made available to stu-
dents in an intranet as a supplement to
the traditional microscope laboratory. Stu-
dents rated the Virtual Laboratory equal

to the traditional laboratory with respect to
clarity of morphologic images, ease of use
and content. They rated the Virtual Labo-
ratory superior to the traditional laboratory
with respect to efficiency of learning and
accessibility (1).

Based on this positive formative evaluation,
the entire set of 110 histology course slides
were digitized and implemented in the 2001
spring semester. After conducting the two
introductory laboratory sessions in the tra-
ditional laboratory, the remaining nine lab-
oratories were taught with the Virtual Labo-
ratory in computer centers in the Medical

Library Information Commons, Anatomy
Learning Center and the Pathology Learn-
ing Center, with two students per com-
puter. Students also had access to tradi-
tional microscopes in the Pathology Learn-
ing Center. An instructor was present in
all three sites to interact with students at
individual work-stations or microscopes, as
well as to project virtual slides to the whole
class. As anticipated from the formative
evaluation, students preferred the Virtual
Laboratory. The average use of traditional
microscopes was less than 10% of the 160
students per session. The majority of stu-
dents attended the scheduled laboratories,
while others preferred to access the Virtual
Laboratory on their own outside of sched-
uled laboratories. Server log files indicated
636 home page hits per week or approx-
imately 4 student visits per weekly labo-
ratory unit, and 2.5 gigabytes served per
week. There was no decrement in mean
student performance on the practical exam-
inations: 81% in 2000 and 85% in 2001.

Implementation in Pathology

In the second year pathology course for
151 students there are no formal laboratory
sessions; however, students must examine
microscopic slides and associated patient
scenarios on their own in preparation for
small group Case Analysis sessions, where
students are expected to present the slides
and cases. For the fall 2000 Pathology
course, all of the 67 slides in the course
were digitized and placed in the Virtual
Laboratory on the web. These were linked
with gross images, radiologic images, and
patient case histories, all of which had been
put on the web in 1999. Thus the only vari-
able in 2000 was adding the virtual slides
to the web. Students were free to prepare
using the Virtual Laboratory or the tradi-
tional microscope laboratory. Attendance
in the traditional laboratory decreased to
approximately 25% of that from 1999, which
had been near 100%; indicating that a
majority of students in 2000 worked with the
Virtual Laboratory. This was confirmed by
server statistics that showed an average of
2.8 student visits per week to the pathology
Virtual Laboratory site, with approximately
2 gigabytes served per week. Based on



the year-end evaluation, students thought
image quality of virtual slides was nearly
equal to that of traditional slides, but felt
that they learned better using the Virtual
Laboratory. There was no decrement in
their scores on repeat microscopic exam
items from 1999 to 2000. Faculty subjec-
tive evaluations showed an increase in stu-
dent’s skills at demonstrating the content
of microscopic slides in a small group room
equipped with a computer and projector
vs. no change in small group rooms with
traditional microscope and video monitor.
Finally, faculty unanimously found the vir-
tual slides very useful in preparing to facili-
tate small group discussion because they
could prepare from their offices using their
computer.

Benefits of Virtual Slides

Although the major innovative aspect of
virtual slide technology is that the com-
puter can emulate a real microscope and
glass slide, there are several other educa-
tional advantages of virtual slides. A major
advantage is efficiency and accessibility.
The efficiency is based on the fact that stu-
dents have all of the slides accessible at the
click of a mouse, in focus, and with proper
lighting and condenser adjustment. They
are also annotated and integrated on-line
with patient history, gross images, radiolog-
ical images, and linked to other web-based
resources. This presents a markedly differ-
ent experience from sitting at a traditional
microscope with a photocopied syllabus.
Additionally, not all students have the same
aptitude or interest in using a microscope.
Because the virtual slides are always in
focus and with proper lighting, students can
direct all of their efforts to the content of
the slide rather than the technical aspects
of using a traditional microscope. Also, the
single best slide can be digitized for all to
see.

Student-student interaction is enhanced.
Several students can look at the same vir-
tual slide image on a monitor and com-
pare with their neighbors at an adjacent
work-station, whereas a traditional labora-
tory may have predominantly single headed
microscopes. The first day the histology

laboratory was held in the computer labo-
ratories, there was a marked increase in
discussion among students compared to
the traditional laboratory.

Faculty benefit from virtual slide technology
in that they can prepare, in their offices,
for teaching in labs and discussion groups,
project virtual slides in auditoriums and lab-
oratories, and can better interact with stu-
dents as they observe virtual slides on the
computer screen. Faculty can also easily
download screen shots of virtual slides for
use in other computer based educational
programs.

The institution benefits because, as micro-
scope laboratories are moved into computer
classroom, we will not have to support both
computer laboratories and large uni-dimen-
sional microscope laboratories. Micro-
scopes cannot be completely replaced,
because medical students and other stu-
dents of biology still need to understand
how the microscope functions, and a sub-
set of physicians need to know how to use
a microscope. However, it will not be nec-
essary for our students to examine 177
slides in expensive microscope laborato-
ries. This recovered laboratory space can
be converted to other uses.

In addition to benefiting first and second
year medical students at lowa, we plan
to implement a Virtual Laboratory in the
pathology course for dental students next
fall. We have also evaluated the applicabil-
ity of the Virtual Laboratory in an undergrad-
uate histology course and in an advanced
biology high school course, and received a
positive evaluation from both students and
the course directors. The unpublished Vir-
tual Laboratory web site is also under eval-
uation at four medical schools, and we will
share it with others if fair use guidelines are
satisfied (contact: fred-dick@uiowa.edu).

Breadth of Impact on the Learning
Community

We have received a National Library of Med-
icine Information Resource Grant to develop
a public domain database of 150 histology
and 300 pathology virtual slides that can be



used by institutions around the world. See
http://www.medicine.uiowa.edu/pathology/
nlm_histology and http://www.medicine.uiowa.edu/
pathology/uarep histopathology. The intended
source of slides for the public domain Vir-
tual Slide Box of Histopathology and Vir-
tual Slide Box of Histology is educators
at other institutions. To date, microscopic
slides sets for inclusion in these sites have
been submitted from five colleges around
the country. The content of the pathology
slide box will rely on the Core Morphologic
Entities of Disease as a starting point for
identifying a core list of 300 slides (2). The
glass slides will be digitized at the Univer-
sity of lowa and be served from the Uni-
versity of lowa College of Medicine server.
However, our long-term goal is to make the
slides available to all course directors as
tif, jpg, or fpx files, so they can be served
locally by others. Because the original
acquired files are in a universally accepted
tif file format they can be edited (e.g. Adobe
PhotoShop), or be adapted by others to a
variety of server and browser-viewer tech-
nologies that currently exist, or are yet to
be developed.
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ABSTRACT

To facilitate student access to pathol-
ogy laboratory materials in the soph-
omore pathology courses, a web site
and CD-ROM disks were prepared with
images of the laboratory specimens.
The lab exercises were imaged using
photomicrographs and digital photo-
graphs of pathology gross specimens.
Each sophomore student received a
CD-ROM with the complete lab atlas.
Additionally, a public access Internet
web site was established using the
same database of images. The web
site was readily accessible by students
with access to the Internet at home, on
campus in computer-resource cluster
rooms, or in the medical library. Student
use of the web site was constantly mon-
itored using web site log file monitoring
software. Trends in student use of this
electronic resource reveal an intense
“exam-oriented” study behavior. Web
site utilization was relatively low until
the night before an exam, then rose dra-
matically right up to the minutes before
the test. Immediately after the exam,
students flooded the computer-cluster
rooms and logged onto the web site, pre-
sumably to check their answers on the
exam. Then, utilization faded away until
the next exam. An outcome assess-
ment was done, comparing student per-
formance in the course to student utili-
zation of the electronic resources.

INTRODUCTION

Students indicate a desire for teaching
resources to be asynchronous (available at
any time, independent of class schedules)
and interactive (student controls the con-
tent and the rhythm of delivery of the con-
tent) (1). Combine that with the universal
student desire for materials to be cheap
— at least cheap for the student — and

the value of electronic learning resources
becomes apparent even to the most tra-
ditional of pedagogs. Since about 1995,
web-based pathology education tools have
been an adjunct to educational resources
at most medical schools. Whether these
tools prove worthy of the effort and expense
is difficult to assess.

Rapid change in technology for electronic
distribution of educational resources poses
a problem for instructors seeking to prove
usefulness of resources by outcomes
assessment (2). We have attempted to cor-
relate student utilization of electronic learn-
ing resources with outcomes. Year-to-year
comparison of outcomes data is probably
meaningless, as the technology for produc-
tion and distribution of resources changes
greatly in just 12 months; there becomes
little basis for comparison. Over a two-year
period we administered pathology elec-
tronic resources, and compared the stu-
dent use of those resources to overall per-
formance in the pathology course.

METHODS

In 1997 and 1998 we offered the sopho-
more pathology students two sources for
electronic learning, both produced at Indi-
ana University School of Medicine, and
managed by the Pathology Department.
One resource was a CD-ROM, prepared by
medical students who worked on the proj-
ect in the Pathology Education Resource
Laboratory. The materials for the disk were
also loaded onto a public-access web site
(3). Students were told in unambiguous
terms that the images from the electronic
resources would be used on both lecture
and lab exams, and that theme was fre-
quently reinforced throughout the course.
While student utilization of the CD could
not be monitored, student utilization of the
web site could be followed with web site
software. We soon learned that most of
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our students preferred using the web site
to the CD. Although the CD runs much
faster than modem access to the web site,
the web site offers a search engine not
available on the CD. Access to the site
was greater through a search engine than
through direct browser paging. Students
could use the web site to search for spe-
cific terms, specific lab exercises, even spe-
cific assigned microscopic slides by slide
number. Surveys were conducted with
Institutional Review Board approval after
the completion of the 1997 and 1998 aca-
demic years to gauge the students’ percep-
tions about the electronic resources, similar
to procedures by others (1,4). The surveys
were not random, and no statistical inter-
pretation of the responses can be made.
The School of Medicine uses a 4-tier grad-
ing system — Honors, High Pass, Pass, and
Fail — approximating traditional grades of
A, B, C and F. Failing students did not
participate in the study. Students earning
grades of Honors, High Pass, and Pass
were selected for survey (Table 1).

RESULTS

The surveys were used to correlate student
perceptions to student outcomes. We had
the students estimate how much time they

spent studying the electronic resources
(Tables 2 and 3). Again, the data in these
tables is not statistically significant. We
found that the response did not at all cor-
relate with web site utilization. The web
site log information shows the total log-in
time and time per open page. If a student
opened the site, and left it open all day,
the web log would show hours of use, even
though the student had actually spent only
a few minutes. This is analogous to open-
ing a textbook, and leaving the open book
on the kitchen table all day. The site log
would show the book being open, but only
the student would know how long the book
was actually used.

We asked the students whether the elec-
tronic resources contributed to their learn-
ing. With virtual unanimous decree, 33
of 34 responding students states that the
learning resources contributed to learning.
Knowing that every course exam used sev-
eral images from the resource set, we
asked whether we had measured, by way
of exam questions and course grade, each
student’s use of the electronic resources.
The majority of students, 25 of 34,
responded No. That answer was indepen-
dent of achievement, so even our good
students did not feel that studying the

TABLE 1
Breakdown of Grades by Year for Survey Respondents

1997 1998
(N=34) (N=3%5)
Honors 7 11
High Pass 11 10
Pass 14 14




TABLE 2
Level of CD-ROM Use

None 1-2 Hours 2-5 Hours > 5 Hours
1997 1998 1997 1998 1997 1998 1997 1998
Honors 1 1 0 4 2 3 5 2
High Pass 4 1 0 5 2 3 7 1
Pass 2 2 0 5 3 2 7 5
Total 21% 12% 0% 41% 21% 24% 57%  24%

1997 and 1998 (N = 32 each year) out of a total of 144 students in each year.

TABLE 3
Level of Web-Site Use

None 1-2 Hours 2-5 Hours > 5 Hours
1997 1998 1997 1998 1997 1998 1997 1998

Honors 0 7 1 1 2 4 4 1
High Pass 0 4 2 2 6 0 5 2
Pass 1 7 2 3 4 0 5 1
Total 3% 56% 16% 18% 37% 12% 44%  12%

1997 and 1998 (N = 32 each year) out of a total of 144 students in each year.
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actual exam images helped them answer
exam questions. This is indeed a hum-
bling answer. However, year after year the
students always tell us that the best cor-
relation between their individual achieve-
ment and their time spent with resources is
greatest for time spent studying old exams.
When asked whether they would do as
well on exams by studying actual glass
slides, as opposed to the images in the
computer, the overwhelming majority, 23
of 34 responding students, opted for the
images. Of the 34 responding, 23 admit-
ted to feeling “very uncomfortable” about
the prospect of taking a lab exam without
access to the electronic resources.

The web logs provided us with three data
plots (Figures 1-3). Figure 1 shows typical
site utilization data in one 24-hour cycle,
where 00 indicates midnight, and 23 indi-
cates 11 PM. The graph plots “hits per
hour”, or individual web page requests,
per hour, over a one day cycle. The plot-
ted data represents only local medical stu-
dent use, with filters to block recording the
apparent heavy use from off-shore medi-
cal schools. As one would expect, the site
is commonly accessed at night, most fre-
quently the night before the exam. Figure 2
shows typical weekly use, recorded as “hits
per day,” and shows remarkable student
utilization on weekends. Figure 3 shows
incredible exam-specific learning. Students
were observed to be using the site right
up until the exam. Heavy utilization imme-
diately after the exam is attributed to stu-
dents trying to check their answers on the
exam.

DISCUSSION

In order to determine outcome or achieve-
ment of students using electronic learning
resources, we have tracked utilization of
the resources, and compared that utiliza-
tion with final grades in the course. The
data indicate that students at all levels
of achievement use the resources, and
become dependent on the resources for
routine study. But, as previously reported by
McLay, et al. (5) individual student
achievement is not necessarily improved
by the availability of electronic resources.

Moreover, the results give insight into stu-
dent study patterns, and support the con-
cept that students rapidly adopt learning
materials, if those materials are asyn-
chronous and interactive.



Figure 1
Time of Day Web-Site Utilization by Students

Figure 2
Web-Site Utilization by Students by Day of the Week
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Figure 3
Web Access on Test Day
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ABSTRACT

General changes made to the curricu-
lum in most medical schools and, in
particular, Tulane University School of
Medicine, have been directed towards
integration and problem-based learning.
As a result, laboratory medicine (LM)
has been completely left out or involved
in only part of a few clinical vignettes.
Third and fourth year clinical directors at
Tulane expressed the view that medical
students are not taught enough about
the medically appropriate and cost effec-
tive use of laboratory tests, nor about
interpretation of laboratory data. In pre-
paring for a new LM course we deter-
mined that: 1) electronic information
skills should replace excessive factual
recall and lectures, 2) direct integration
with other basic sciences and general
pathology is a necessity, and 3) LM
learning is best achieved in a contextual
framework to assimilate effectively and
retain concepts integrated with mastery
of clinical reasoning. With these spe-
cific goals in mind, we devised five core
principle lectures and a five-hour prob-
lem based-learning which included the
use of laboratory tests, reference inter-
vals, collection, pre- and post-analytical
variables, mathematical logic, predic-
tive values, and technology integrated
in real clinical problems. The rest of
the LM consists of integrated twenty-
to-forty minute talks with other pathol-
ogy blocks (e.g. in neoplasia — tumor
markers, in cardiology — lipids, in liver
block — liver panel testing, in reproduc-
tive pathology — pregnancy, neonatal
tests). The student and faculty evalu-
ations of LM were tabulated by asking
fourteen questions in two surveys at
the end of first and second semesters.
The responses were very positive (68%),

positive (30%), and negative (2%) in
each category in the first year, when
Laboratory Medicine was taught, and
remained significantly the same in the
next two years. Studies also indicated
a strong, positive correlation between
higher scores on final comprehensive
examination, the USMLE Step 1 exami-
nations, and average scores in the LM
exams. A focus group and detailed com-
ments concentrated on several themes:
1) usefulness of distributing objectives,
hand-outs, and web material in advance,
2) value of student preparation and
interaction in small groups for effec-
tiveness of PBLs, and 3) usefulness
of review sessions. Our results indi-
cate that integrated laboratory medicine
teaching is efficient, valid, reliable, and
practical.

INTRODUCTION

Integrating the basic medical sciences with
one another and with clinical experiences
early in the curriculum was an important
challenge at Tulane University School of
Medicine in the last five years, and con-
tinues to be an evolving process. The
Laboratory Medicine (LM) component of
the Sophomore Pathology Course that was
designed and implemented in the last three
years is very different today from the time
that this process of integration began and
is also continuously evolving.

In 1994, a one month (46 hr) series of “clas-
sical” lectures existed in the Sophomore
Pathology course that included infectious
diseases, hematology, cytology, transfusion
medicine, organ function, serum proteins,
acid-base, electrolytes, tests in obstetrics,
and genetics. These lectures were sepa-
rated by four-to-six months in time from the
anatomic pathology lectures on the same
subject.



In 1995, general changes were made to the
curriculum with general pathology “interdigi-
tated” with Microbiology, Genetics, Pharma-
cology, and an Introduction to Medicine the
first semester and Anatomic Pathology inte-
grated with Pathophysiology in the second
semester. In this process, clinical pathol-
ogy disappeared from the curriculum, but
for an integrated block of five hours of
hematology — hematopathology. By design
or default in 1996, integration continued
with the introduction of some limited clini-
cal cases (which included laboratory data)
in the form of clinical vignettes, but without
any formal teaching of laboratory medicine.
At the end of the 1996-97 academic year, a
survey of third and fourth year clinical direc-
tors showed a very negative opinion about
the capabilities of medical students’ being
able to interpret or even understand labo-
ratory data. We also noted a decrease in
student performance in a pathology (shelf
examination) and in the USMLE Step 1
examination that included clinical vignettes
with questions about the laboratory data.
Results on the USMLE prompted curricu-
lum change resulting in adding back Clini-
cal Pathology/Laboratory Medicine. As the
knowledge of the USMLE Step 1 becomes
more interdisciplinary, and more clinically
oriented with problem solving questions
in laboratory medicine, the instructional
and departmental leadership strongly sup-
ported the reintroduction of laboratory med-
icine teaching. Thus, we were urged to
construct a framework for a “new laboratory
medicine mini course” into the integrated
pathology — pathophysiology course.

COURSE DESCRIPTION

We presented to our faculty the rationale
(Table 1) and principles (Table 2) for the
“‘new” laboratory medicine mini course. We
looked at the mastery of domain content
depending less on information quantity, but
mostly on its organization in schemata (net-
work of concepts and facts). A resource
in great demand, but in short supply, was
time. It takes a significant investment of
quality time and effort to develop and coor-
dinate such a course before its implementa-
tion. During the operational phase, involve-
ment of clinical faculty in addition to the

clinical pathology faculty (only 2 people),
and senior pathology residents was nec-
essary. In addition to integration of con-
tent with general and anatomic pathology,
it was also effective to integrate a variety
of teaching and learning methods including
self-learning tasks. These included: lec-
tures, small group discussions, and com-
puter assisted instruction. Standardized
patients were also used to provide a vari-
ety of formats each appropriate to specific
goals. Our perspective was that laboratory
medicine, like many other facets of medi-
cine, has been dramatically transformed by
technology and this had to be underlined in
each lecture.

In the first semester, we now have the core
principles of laboratory medicine (Table 3).
In total, 9 hours are added to the curricu-
lum, whereas in the second semester we
are completely integrated in the pathology
and pathophysiology blocks with nineteen
twenty-to-forty minute lectures (Table 4),
part of a replacement of anatomical pathol-
ogy hours with LM.

We consider the core principles a very
important part for teaching about the medi-
cally appropriate and cost effective use of
laboratory tests. These core principles are
not an endless lists of facts, but rather a set
of fundamentals as an introduction to the
factual knowledge of laboratory medicine.
In addition, this part introduces and estab-
lishes a number of key themes that feature
prominently in the later part of the course
and non-concurrently throughout the clini-
cal years. Our hope is that by introducing
these five themes early on, when students
are most accepting and open-minded, they
will begin to develop a framework of atti-
tudes and principles about laboratory med-
icine and its place in medicine in general,
as well as context in which they may place
specific information that will follow.
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TABLE 1

Rationale for a “New” Laboratory Medicine Curriculum

Information Management Precepts have changed:
Increased volume and accessibility of data
It is impossible to learn or teach everything in laboratory medicne.
Therefore, electronic information skills should replace excessive fatual
recall and lectures in laboratory medicine

Integration:
Cross-disciplinary in the clinical years
National licensing has adopted interdisciplinary evaluation criteria
with laboratory medicine as a huge part of certification. Therefore,

direct integration of laboratory medicine with other basic sciences and
general and anatomic pathology is a necessity.

Laboratory Medicine learning is best achieved in a contextual framework which effectively
assimilates, and retains concepts and skills integrated with mastery of clinical reasoning.

TABLE 2

Principles of the “New” Laboratory Medicine Course

Should be a continuum
Active integration with basic and clinical sciences
Flexibility

Self-directed electronic life-long learning



TABLE 3

Overview of Laboratory Medicine/Clinical Pathology Curriculum
Core principles: 4 lectures, 5 hr PBL (problem-based learning)
laboratory - electronic
Introduction to clinical pathology (use of laboratory tests, reference
intervals, collection, difference between plasma-serum, pre-analytical,
analytical (age, sex), post-analytical variables.

Mathematical logic (sensitivity, specificity, predictive values, prevalence,
manipulation of reference intervals) with real clinical problems.

Urinalysis, CSF examination

Proteins

Molecular pathology, technology of medicine

Specimen collection (venipuncture) case studies in laboratory medicine

- PBL of 5 hrs in 20 groups, assignments one month in advance, students
as discussion leaders.
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TABLE 4

Overview of Laboratory Medicine/Clinical Pathology Curriculum
2" Semester

Interactive systems and disease: 19 hrs lectures, 2 PBL/computer labs.
Chronic, acute inflammation block: lab diagnosis of inflammatory disease

Microbiology block: a) mechanisms of infectious disease, b) clinical
virology, c) case studies-infectious disease

Environmental pathology block: toxicology, heavy metals (also
Pharmacology-toxicology lab)

Genetics block: prenatal diagnosis

Neoplasia block: a) molecular aspects of neoplasia, b) viral carcinogen-
esis, ¢) immunological aspects of neoplasia-tumor markers

Cardiology block: lipids, cardiac profile (PBL-tutorial)

Renal block: pathophysiology: sodium, potassium, acid base disorders
(3 hr lectures + PBL)

Gl/Liver block: a) Gl lab tests, b) lab evaluation of liver disease,
c) hepatitis testing

Endocrine block: pituitary, thyroid, parathyroid, (*Ca + vit. D), adrenal,
diabetes tests, PBL (5 hrs + 4 hrs PBL)

Reproductive pathology: Website lecture — pregnancy, neonate lab tests

Website tutorials, laboratories (neoplasia, hepatology, pancreas, clinical
cases with lab data and questions for interpretation, differential diagnosis).

Website comprehensive reviews.



At the beginning of each class, the objec-
tives (Table 5) are discussed. Also, most
lectures begin with a problem or clinical
vignette which make the case for the infor-
mation provided in the lecture and ask
questions which students answer at the
end of the lecture. For example, in the
lecture on mathematical logic, a case of
digitalis intoxication is presented (modified
from (1)). The problem is solved after the
students learn to calculate positive pre-
dictive values. One of the most heated
discussion(s) is provoked by the teacher
in this interactive lecture: to test or treat?
Students make their own decision tree and
then discuss what option to use (taken with
modification from (2)). The most popular
and well-attended part of the course in the
first semester is the specimen collection —
PBL of 10 cases in laboratory medicine.
This is at the end of the semester (after
exams), split into two days, with one-half
of the class (75 students) attending each
day. The big group is then divided into 10
small groups and assigned two cases to
solve and present in class. Each group will
rotate to the hospital laboratory for one-
half hour to practice venipuncture tech-
niques, while the remaining groups discuss
the cases that were assigned at least one
month in advance. The cases are also
available on the Website. The two faculty
involved serve as guides, whereas the stu-
dents collect the data, find the sources
for differential diagnosis, discuss between
themselves, and present the final diagno-
sis. This process leads to the acquisition of
facts in relation to patient problems and in
the process of problem solving. Thus, the
process of storage and retrieval of infor-
mation together with skills for locating and
retrieving information from other sources
helps students develop hypothetical —
deductive strategies for diagnosis and man-
agement decisions on evidence based lab-
oratory medicine. The basic scaffolding for
the 10 cases are modified from (3).

The second semester in laboratory medi-
cine is very intensive and integrated verti-
cally and horizontally (See Table 4). To help
achieve the integration, the order of the lec-
tures is matched closely to the instruction
in the organs and systems taught in close

collaboration with the clinical departments.
This part does not emphasize detailed
information on individual tests as this may
be obtained from reference books, from
the Website (each lecture with additional
tables, figures and details are posted on
the Website at least five days in advance)
or from the hand-outs (also given five days
ahead). These assignments not only force
students to use their computer skills, but
also begin to emphasize the importance of
learning interpersonal communication skills
in laboratory medicine. We found very pos-
itive views on receiving orientation to the
lectures prior to the class.

As an example, in the Liver block (8 hrs
+ PBL) we had two lectures of forty min-
utes: 1) laboratory tests for disorders of
the liver and gallbladder, and 2) hepatobili-
ary dysfunction, bilirubin and serum sero-
logic studies. Students have these lec-
tures on the Website (enriched with addi-
tional figures) plus a “guidelines for a clini-
cal approach to the patient with abnormal
lab liver tests” and a handout with medical
vocabulary for the lecture and specific
objectives for what the students are
expected to know. For these lectures, we
consulted extensively with a hepatologist
on clinical faculty to help determine the
most clinically relevant information. We
presented liver function tests in specific
indexes: necrosis, cholestasis, excretory,
severity, immune and tumor marker index
(4). Short recall exercises and quizzes are
added on the Website after each class.
Students may complete them at the time
following the lecture or only before the
examination for the block. The multiple
format questions on each examination are
integrated. They are written in a clinical
vignette format with 3 to 4 different ques-
tions. The laboratory medicine may be
inferred in one or two questions, but labora-
tory data are always given with the vignette.
At the end of the second semester, we
have two more PBLs with complex cases,
and a review of the complete year’s mate-
rial. The role of the PBL leaders is to ask
questions, but mostly to help with resolu-
tion of different issues that arise out of the
groups’ deliberations. In the last two PBL
sessions, students had their exposure to
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TABLE 5

Foundations (General Principles) of Laboratory Medicine Objectives

By the end of the block, students will be able to:
Understand the use of laboratory tests in clinical practice.

Define the sensitivity, specificity, reliability, and accuracy of a laboratory
test.

Define the predictive value of positive and negative test results and how
they vary with changes in the prevalence of disease.

Understand the meaning of the reference interval of a test and how it is
manipulated to increase the test’s sensitivity and specificity.

Understand the principles of anticoagulation in blood collection tubes and
the differences between plasma and serum.

Define and give examples of pre-analytical, analytical, and post-analytical
variables that affect laboratory tests.

Understand patient factors that alter test results such as age, sex, habits,
and underlying disease.



practice skills of oral communication and
self and peer assessment, which proved to
be important to successful group dynam-
ics.

COURSE EVALUATIONS

The evaluation of the Laboratory Medicine
was done separately from the overall
Pathology-Pathophysiology course evalua-
tion. It consisted of polling students (using
a questionnaire and a focus group ses-
sion). The questionnaire presented 14 key
statements related to the organization and
delivery of the Course, and asked students
to rate their agreement on a scale of 1 to
5 (1 = disagree, happened infrequently to
5 = strongly agree, to a very great extent).
Students completed the survey and most
of them added detailed comments. A focus
group involving 10 randomly selected stu-
dents provided greater insight into the per-
spective of the students. Following the
pilot course in 1997, 128 respondents from
a class of 150 students evaluated labora-
tory medicine as the most popular part of
the sophomore pathology course. Again
in 1998, the laboratory medicine part of
the course received a good evaluation (4.2)
from 116 respondents (See Table 6). Spe-
cific suggestions were made regarding ses-
sions to add, delete, or modify which were
incorporated into the 1999 version of the
course.

We also have three years of data showing
the meaningful sets of connections formed
from the specific PBL case(s) experiences.
These data also showed that the cases
are later used with success in the clinical
years. Several themes emerged from the
detailed comments: 1) the usefulness of
distributing objectives, hand-outs and web-
site material in advance, 2) the value of
student preparation and interaction in the
small groups for effectiveness of PBLS,
and 3) the usefulness of old examinations,
quizzes, and review sessions. One prob-
lem developed regarding specific lectures
in which too much material was covered.
This was discussed with the faculty who
expressed difficulty knowing what to leave
out. Most students were delighted with
the lectures in a mixed format and the

pace (quote from a student: “l found that |
learned what | needed to know, but it didn’t
take me hours to figure it out”).

The impact of our laboratory medicine cen-
tered curriculum on long-term retention of
medical knowledge was investigated by
comparing the academic achievement with
that from previous years when the labo-
ratory medicine/clinical pathology was not
taught (Table 7).

Measures of academic achievement
included student performance on a multi-
ple choice final comprehensive examina-
tion (Table 8) and a detailed report in lab-
oratory medicine questions from this aca-
demic year (Table 9). Scores on the labora-
tory questions increased significantly from
year to year, compared with previous years
(1995-96, 1996-97). Scores on the final
comprehensive examination increased sig-
nificantly in the year in which laboratory
medicine was extended and laboratory
PBLs were introduced and was also sig-
nificantly higher than the national average
(1997-98). Also, scores on the pathology
section of the USMLE Step 1 increased
significantly year after year (after academic
year 1997-98). These data suggest a link
between teaching and evaluation on the
one-hand and learning on the other. We
infer that our laboratory medicine-centered
curriculum may make learning and answer-
ing clinical vignette type questions more
efficient. Our results indicate that inte-
grated teaching based on laboratory medi-
cine is valid, reliable, and practical.

CONCLUSIONS

The challenges encountered during reform
of clinical pathology/laboratory medicine
as part of integrated sophomore pathology
were: a) working through a consensus to
remove resistance to change, b) negotiat-
ing consensus amongst faculty regarding
content, sequencing and type of educa-
tional experience in laboratory medicine; c)
maintaining departmental control, d) contin-
ued involvement of Medical Student Body,
and e) recruitment of incoming class prior
to completion and planning of the new clin-
ical pathology.
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TABLE 6

Evaluation by Student (1997 - 1999) of the Laboratory Medicine
(Mean Scores on a scale of 1-5)

Year # of Students Mean Score + SD
Responding
1997 128 43+0.6
1998 116 42+04
1999 118 39+0.7
TABLE 7

Relationship Between Mean Student Scores on Tulane Clinical
Pathology Examination and Final Shelf Examination from 1995 - 1999

Academic  Lab. Med. Questions p Final Shelf Exam  Final Shelf Exam
Year Aggregate (5 exams) Tulane Avg. National Avg.
1995-96 -- 67.8 + 6.2 70
1996-97 72.5+5.4 (59) ! 73.5+5.6 70
1997-98 78.5+ 5.2 (70) < 0.001 76.8 +5.8 70 (b)
1998-99 82.0 + 6.1 (95) <0.01 75.4 +6.0 70

a) In parenthesis are N (number of questions) pertaining each year to Laboratory
Medicine.

b) Students at Tulane scored significantly higher (p < 0.05) than the national cohort
only in 1997-1998.



TABLE 8

Sophomore Pathology Course 1998-99 Final Shelf Exam

Topic Tulane Avg. National Avg.
MI — Cardiac profile 91% 90%
Anemia 85% 53%
Serology 83% 70%
LDH enzyme 83% 64%
Hematology values-radiation 82% 78%
Thyroid function test 77% 74%
Leukocyte Findings 75% 65%
Lab SIADH 68% 55%
Labs — adrenal adenoma 72% 70%
Blood smear 66% 51%
Lab — Rheumatoid arthritis 58% 58%
Lab — Ricketts 57% 62%
Hypoparathyroidism 56% 50%
(N=13) Clinical lab. Questions 73.3% 64.6%

(N=125) All questions 75.4% 70%
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Laboratory

Class Averaged Based on Above ‘99 Questions — 80%

TABLE 9

Clinical Pathology Questions 1999-2000

Topic N Class Average
Statistics 5 81%
Inflammation 3 65%
Urinalysis 8 87%
E B Virus 2 75%
CSF Analysis 4 89%
Culture Specimens 2 68%
Proteins 2 75%
PCR 1 37%
Tumor Markers 4 86%
Lipids 3 87%
Cardiac Profiles 1 99%
Water, electrolytes, acid base 15 72%
Hematology 28 86%
Coagulation 7 87%
Transfusion Medicine 3 72%
Endocrinology 8 79%
Gl Liver 3 56%
Total 99



We also hope to implement in the next academic year two key aspects for a truly efficient
integrated laboratory medicine: 1) a return to pathology/laboratory medicine of at least
2 days during each clerkship rotation featuring utilization and interpretation of laboratory
medicine, transfusion medicine, blood banking, etc.., and 2) case discussions and inter-
disciplinary PBL sessions to supplement instruction on issues of professionalism and
humanism in laboratory medicine.
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The Impact of a Merger of Academic and Non-Academic Hospitals
on Medical Education
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ABSTRACT

In 1994 the University of Cincinnati Hos-
pital merged with a community hospi-
tal to form the Heath Alliance of Greater
Cincinnati (HA). The HA grew to include
four more community hospitals. The
merger was initiated for financial rea-
sons and while the HA has yet to
generate an operating surplus, it has
resulted in greater access to managed
care patients for University Hospital.
The HA assumed oversight for all grad-
uate medical education and reviewed
and rated all programs. Using data from
the review, the HA has set goals related
to the quality and financial impact of
the residency programs. The College
of Medicine remains independent from
the HA and the impact on medical
education has been minimal thus far.
The academic faculty has experienced
stresses and alterations of clinical prac-
tice associated with the merger that
could adversely affect medical student
education in the future.

INTRODUCTION

During the past decade, numerous hospi-
tal mergers have occurred in the United
States (1-4). The mergers have involved
many different types and sizes of hospitals.
Mergers have occurred between teaching
hospitals with varying degrees of success.
Three high profile mergers include Mas-
sachusetts General Hospital with Brigham
and Women’s Hospital, New York Hospital
with Presbyterian Hospital, and the Univer-
sity of California at San Francisco Medical
Center with the Stanford University Medi-
cal Center. All three mergers appear to
have been initiated primarily for financial
reasons (5,6). The merger of Massachu-
setts General Hospital with Brigham and
Women’s Hospital, both teaching hospitals
for Harvard, could be judged a qualified
success at this time. The UCSF-Stanford
merger, however, dissolved in 2000 after

less than three years duration. The merger
of New York and Presbyterian Hospitals
has resulted in little integration between the
clinical units of the Cornell and Columbia
medical schools.

The merger of the main teaching hospital
of a medical school with one or more com-
munity hospitals poses a number of chal-
lenges. The missions of these different
types of hospitals overlap in many areas
of clinical services but usually differ sig-
nificantly in the value placed on education
and research. The cultures of the clinical
and administrative staffs are likely to reflect
these differences in the values placed on
service, teaching and research. Little has
been published regarding the merger of an
academic hospital with community hospi-
tals. This article describes the merger that
occurred between the University of Cincin-
nati Hospital and multiple community hos-
pitals in the greater Cincinnati area and its
impact on the education of residents and
medical students.

THE MERGER

On February 14, 1994, a merger of the
University of Cincinnati Hospital and The
Christ Hospital was announced. The newly
formed Health Alliance of Greater Cincin-
nati (HA) would be the administrative body
of the two hospitals with the chief execu-
tive officer of The Christ Hospital becom-
ing chief executive officer of the Health Alli-
ance.

The University of Cincinnati owned and
operated University Hospital at the time of
the merger. The hospital traced its origins
back to 1821 with the creation of the Cin-
cinnati Commercial Hospital and Lunatic
Asylum by Dr. Daniel Drake, a pioneering
physician in the Cincinnati area. The hos-
pital evolved into the general city hospital,
and in 1962 the city transferred full oper-
ation to the University. In 1977, the Uni-
versity transformed from a municipal to a



state institution. At the time of the merger,
University Hospital had approximately 500
beds and served as the primary teaching
hospital for the University of Cincinnati Col-
lege of Medicine.

The Christ Hospital is a private, not-for-
profit hospital located approximately one
mile from University Hospital. The Christ
Hospital had over 400 operational beds
at the time of the merger and provided a
number of tertiary services. It was affiliated
with the College of Medicine, serving as a
venue for medical student training and a
rotational training site for some university-
based residencies. Many of the attending
physicians and surgeons had volunteer fac-
ulty appointments in the College of Medi-
cine.

Financial considerations were the prime
reasons for merger. Before the formation
of the Health Alliance, University Hospital
had access to 7 percent of regional indi-
viduals covered by managed care panels.
As of January 2001, the access rate had
climbed to 91 percent. The Christ Hospital
access rate rose from 73 percent to 91
percent. The Health Alliance also hoped
to reduce costs by economies-of-scale
and other means. In addition, the Greater
Cincinnati area was perceived as having
excess hospital capacity. Pressure existed
to reduce the number of beds with closure
of at least one hospital.

The Health Alliance evolved to include the
Jewish Hospital of Cincinnati, two northern
Kentucky hospitals, St. Luke East and St.
Luke West, and Ft. Hamilton Hospital of
Hamilton, Ohio. The Jewish Hospital sub-
sequently closed operations at its urban
location close to University and The Christ
Hospitals and moved to a smaller, subur-
ban location. Following the trend of merger,
three other area hospitals merged in 1995
to form TriHealth and nine others merged
in 1996 as Catholic Healthcare Partners.

University Hospital experienced a signif-
icant change in status in 1997 when it
underwent privatization. As a state insti-
tution, University Hospital operated under
regulations different from those of the other

area hospitals. These regulations were
perceived as more constraining and costly.
In addition, the University Board of Trustees
desired freedom from the financial respon-
sibility of the hospital. After a period of spir-
ited public debate and legal maneuvers,
the University Hospital became a private,
not for profit entity under the administration
of the Health Alliance.

The Health Alliance became the fourth larg-
est employer in the Greater Cincinnati area
with over 11,000 full-time equivalent posi-
tions. The annual operating budget exceeds
one billion dollars. It has experienced con-
sistent operating losses since its inception
despite significant cost reductions. How-
ever, the rate of loss has been decreasing
and the HA has potential to show a profit
during the current fiscal year.

One of the early initiatives of the HA was
consolidation of the clinical laboratories.
The Jewish Hospital was chosen as the
site of the main consolidated lab with resid-
ual immediate response labs remaining at
the other hospitals. The consolidation had
significant impact on the University of Cin-
cinnati Department of Pathology and Lab-
oratory Medicine. The Department experi-
enced the sudden loss of all clinical pathol-
ogy reference business and more than
1.5 million dollars of annual revenue. The
Department also lost control of human and
equipment resources, a number of labo-
ratory directorships, talented faculty who
accepted other positions, and venues for
resident education.

Effects of Merger on Medical
Education

The effects of the merger have primarily
been in the area of graduate medical edu-
cation. The three HA hospitals with train-
ing programs - University, The Christ and
Jewish - have a total of 48 training programs
with approximately 600 residents and fel-
lows. University Hospital has a full spec-
trum of programs while The Christ Hos-
pital has residencies in internal medicine
and the Jewish Hospital in internal medi-
cine and general surgery. The HA is the
paymaster of these residents and fellows.
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All programs are now integrated or affili-
ated with the College of Medicine.

In 1999, the HA hired a former executive
vice president and dean of a medical school
(not located in the same region of the coun-
try) to serve as vice president for educa-
tion and research. This individual received
a joint appointment as an associate dean
of the College of Medicine and was given
responsibility for graduate medical educa-
tion (GME). The position is accountable to
the CEO of the HA and the Dean of the
College of Medicine.

The Vice President for Education and
Research (VPER) formed a GME plan-
ning committee in November 1999. The
committee has sixteen members including
the Associate Dean for Medical Education,
directors of all internal medicine and sur-
gery programs, and a senior HA financial
officer. The VPER serves as chair of the
committee. The committee reviewed and
rated all 48 training programs using spe-
cific criteria. These criteria included exter-
nal and internal reviews, competitiveness
of the applicant pool, faculty and facility
resources, service needs of the institution,
examination performance, scholarly activity,
record of job placement, workforce needs,
and relationships between residents and
faculty. The process built upon efforts to
achieve correct sizes of programs devel-
oped at University Hospital in the mid-
1990’s.

The HA developed a number of goals
for GME as a result of the review and
other activities. The goals are: 1) program
integration leading to economies-of-scale
with cost reduction, 2) recruitment of the
maximal allowable number of trainees in
a manner that maximizes reimbursement,
and 3) the freeing of training positions to
allow for expansion or modification of cer-
tain programs. The HA intends to develop
a financial plan that reflects revenues and
expenses, and the contribution of residents
to income generation. The HA also stated
the desire to attract more graduates of U.S.
medical schools.

To achieve their goals, the HA proposed

a number of initiatives in the year 2000.
The initiatives include integration of inter-
nal medicine programs, integration of gen-
eral surgery programs, development of
core curricula, use of outcomes measures,
oversight of the match program, financial
planning and budgeting for the programs,
encouragement of resident research, and
internal review of programs with revisions
as indicated. Due to the relatively recent
development of these goals and initiatives,
the overall impact on GME is yet to be
seen. In particular, full integration of the
medicine and surgery programs has met
with considerable resistance.

The impact of the merger and formation of
the HA on residency training in pathology
has been a mixture of positive and negative
effects. Most of the positive effects have
been due to exposure to more specimens
in the clinical laboratories. For example,
approximately 70 percent of flow cytometric
analyses performed in the Greater Cincin-
nati area are performed in the HA Immunol-
ogy Laboratory. This consolidated labora-
tory also was placed under the directorship
of a College of Medicine faculty member
with a strong commitment to teaching,
and the overall resident experience in flow
cytometry improved. Consolidated labo-
ratories with a new director, who did not
derive from the academic sector, tended to
be sites with decrement in resident educa-
tion. Relatively heavy workloads for tech-
nologists in the consolidated laboratories
also had a negative effect on education.

The effects on anatomic pathology train-
ing were less. The anatomic pathology ser-
vices of the HA hospitals remain separate
entities although most non-pathologist per-
sonnel are now employed and supervised
by the HA. Pathology residents do not
rotate to HA hospitals other than University
Hospital, and hence they have not been
exposed to a greater number and variety of
specimens, or to the non-academic prac-
tice of anatomic pathology.

The effect of the merger on medical stu-
dent education has been minimal thus far.
The College of Medicine remains a sep-
arate entity and its funding is not depen-



dent on the HA. The main positive aspects
are that the College has less financial lia-
bility since the privatization of University
Hospital, and that University Hospital has
remained viable as the main teaching hos-
pital. Had it not gained greater access to
managed care patients, University Hospi-
tal likely would have suffered in terms of
patient mix and reimbursement. The nega-
tive aspects have largely been faculty “wear
and tear” and difficulties with recruitment of
new faculty and chairpersons.

DISCUSSION

The merger of two or more hospitals is an
event that can disrupt many established
operational organizations and patterns of
medical practice. A merger between a med-
ical school’s main teaching hospital and
other hospitals poses challenge for medi-
cal education, particularly when the new
administrative authority is outside the aca-
demic institution. The merger that formed
the Health Alliance of Greater Cincinnati
has had positive and negative effects over
its seven-year life span, and its full impact
is probably yet to be determined.

The HA has succeeded in keeping the Uni-
versity Hospital a viable tertiary care center
where education of medical students, res-
idents, and fellows continues. What the
status of University Hospital would be had
the merger not occurred is a matter of
speculation. Some evidence suggests it
would have evolved into a mostly indigent
care hospital with many scaled back ser-
vices. The control of graduate medical edu-
cation by the HA has been accomplished
by more critical oversight of programs at
the University Hospital and the two com-
munity teaching hospitals that sponsor pro-
grams.

A number of problems and potential pitfalls
have become apparent. Financial issues
have preoccupied the HA and overshad-
owed education. The HA has made minimal
investment in scholarship and research.
The merger of academic and non-aca-
demic practice groups has tended to draw
academic physicians to the private prac-
tice end of the spectrum and provide them

with disincentives to teach. The College of
Medicine is independent from but closely
related to the HA. The HA cannot, as cur-
rently constructed, meet all the needs for
medical student education. The HA has
a somewhat preferred status, but student
placements are based on the educational
qualities of the rotation sites. The HA has
also adopted a “product line” management
approach to a number of areas of health
care delivery. The possibility exists that a
service could be consolidated at one hospi-
tal, with diminished opportunities for medi-
cal student education.

The lessons we have learned are financial
considerations were the main reasons for
the merger and are the main driving force
behind its management. Mergers involve
humans and mergers have the potential to
bring out the best and worst of human qual-
ities. Coping with the changes and added
demands of a merger are stressful. One
should anticipate increased wear and tear
among faculty and other staff, and take
steps to cope with these problems.

Gaining an historical perspective can be
helpful, particularly if the institutions have
evolved through mergers in the past. The
University of Cincinnati College of Medi-
cine is a product of a number of mergers
that occurred since its founding in 1819.
The merger that formed the existing col-
lege occurred in 1909, the same year it
was visited by Abraham Flexner. At this
time, the city was building a new hospital
that eventually opened in 1915, the hospi-
tal that would serve as the primary teach-
ing hospital for the remainder of the cen-
tury. Flexner wrote “The university has so
recently obtained complete control that it
is not fair to make an inventory of the situ-
ation at this moment in a critical spirit. A
modern outfit adequate to routine teach-
ing has been already installed in pathology,
bacteriology, and physiology. The subjects
are taught by whole-time modern teachers
... (Clinical facilities) are likewise in a state
of transition, not only because of the recent
formation of the department, but further,
because the city has just begun the erec-
tion of a new hospital, whose exact relation
to the university remains to be determined.



There is an apparent disposition to make the relation close enough to be educationally
effective.” (7) This assessment of the College of Medicine and its relationship to the hos-
pital in ways parallels that between the College and the Health Alliance. How this current
relationship will evolve is a question unanswered at this time.
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Contributions of Pathology Faculty to
Integrated Biomedical Graduate Programs

Allan J. Yates, M.D., Ph.D.

INTRODUCTION

For decades graduate education in the Col-
lege of Medicine and Public Health at The
Ohio State University was administered
by several departmentally based, degree
granting graduate programs, one of which
was Pathology. However, there were many
reasons that the faculty and administration
decided to merge these programs into one
college-wide Integrated Biomedical Science
Graduate Program (IBGP) with the theme
“Biology of Human Disease.” Some of the
many advantages to doing this include:
(a) pooling of resources for recruiting and
administration, (b) larger graduate faculty
with broad range of research interests, (c)
facilitation of interdisciplinary training of
graduate students, and (d) development of
efficient, integrated core curriculum appro-
priate for students interested in studying
human disease. Initially, there were con-
cerns expressed that many faculty in the
Department of Pathology would not be able
to play a significant role in a large, col-
lege-wide, interdisciplinary graduate pro-
gram like this. However, with the first class
of 21 excellent students beginning summer
quarter, 2001, it is clear that faculty in the
Department of Pathology have made, and
will continue to make, major contributions
to the IBGP. The following discusses some
of these contributions.

ADMINISTRATION
Graduate Studies Committee

There are two IBGP committees that have
extremely important administrative func-
tions: the Graduate Studies Committee
(GSC) and the Recruiting Committee. Both
committees are composed of a repre-
sentative from each of the participating
departments (Pathology; Molecular Virol-
ogy, Immunology and Medical Genetics;
Pharmacology; Physiology and Cell Biol-
ogy; Neuroscience; Molecular and Cellular

Biochemistry; Biomedical Informatics). In
addition to establishing and overseeing pol-
icies that govern the IBGP, the GSC is
responsible for all issues pertaining to the
curriculum, and thereby functions as a Cur-
riculum Committee. Through its GSC rep-
resentative the Pathology faculty have had
significant input into the development of
policies and curriculum of the IBGP. How-
ever, this has required that the departmen-
tal representative (or alternate) attends all
meetings of the GSC, reports issues to and
solicits input from the Pathology faculty in a
timely fashion, and conveys the ideas and
concerns of the department in an effective
manner at the meetings of the GSC. This
has been of considerable advantage not
only to the Department of Pathology in pro-
tecting its interests in the program, but also
to the IBGP by providing the extremely
valuable perspective of Pathology during
the development of critical issues such as
curriculum.

Recruiting Committee

The Recruiting Committee has the very
important function of developing recruiting
materials and disseminating information
about the IBGP to potential students. During
its first year it has been obvious that the
major concern of all members of this com-
mittee is to attract students who have the
highest chance of becoming successful
independent researchers. However, in a
graduate program with the theme “Biology
of Human Disease,” Pathology faculty mem-
bers provide a unique dimension in discus-
sions with prospective students about the
causes, pathogenetic mechanisms, diag-
nosis and therapy of human disease. Tours
of research and clinical laboratories in the
department are always of interest to stu-
dents with an interest in studying human
disease who are visiting the graduate pro-
gram.



Contributions of Pathology Faculty to IBGPs
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Student Research

Beginning with the first quarter students
work in the laboratories of graduate fac-
ulty. During the first year these are usu-
ally for one quarter at a time as laboratory
rotations, in which the students learn spe-
cific techniques and become familiar with
potential dissertation advisors’ research.
The IBGP provides the student’s stipend
and arranges for a tuition waiver for the first
four quarters, so the faculty members have
no financial obligation to students rotating
through their laboratories other than for
research supplies. Because the research
of pathology faculty is almost always related
to some aspect of human disease, rotations
through their laboratories can be extremely
useful to these students even if the student
does not choose that person as his/her dis-
sertation advisor.

By the beginning of the second year the
student must have chosen a dissertation
advisor. In addition to guiding the student
through his/her dissertation research, this
faculty member must provide a stipend,
facilities, and funds for the student’s disser-
tation research during the duration of doc-
toral studies. This is a major obligation that
not all faculty members can fulfill. How-
ever, even for those who cannot be disser-
tation advisors, there are opportunities to
participate in this phase of a graduate stu-
dent’s education. One way that this can be
done is by serving on a student’s Disser-
tation Advisory Committee. Although this
committee only meets with the student
twice each year, committee members can
have a major impact on the direction and
success of the student’s graduate educa-
tion, both through direct counseling and
collaborative research with the student.

With the theme “Biology of Human Dis-
ease,” it is not surprising that many of the
students want to work on research proj-
ects that will require human specimens.
This inevitably involves the cooperation of
faculty within the Department of Pathology
who can facilitate the acquisition of appro-
priate material. It also provides an oppor-
tunity to teach the student about important
issues related to the acquisition, storage,

and distribution of specimens. Such issues
include: information about requirements
and approval of Institutional Review Boards,
accuracy of diagnosis, quality control,
effects of clinical factors such as treatment
on the specimens, obtaining associated
clinical data without using linked identifiers,
etc.

Seminars

Pathology faculty can contribute to several
different types of seminars that are orga-
nized as part of the IBGP curriculum.
During the first quarter (summer) there is
a twice-weekly, one hour long session for
all first year students at which faculty give
fifteen minute summaries of their research,
and describe opportunities in their labora-
tories for student rotations and dissertation
research. The main IBGP research semi-
nar occurs during each of the other three
quarters as a weekly one-hour presenta-
tion that will be attended by all graduate
students and many faculty. Eighteen of the
twenty-four presentations each year will be
by IBGP graduate faculty members and the
other twelve by outside speakers. Addi-
tionally, all of the tracks must organize a
weekly seminar. The format of these will
vary among the tracks; some will be jour-
nal clubs, others will be more formal pre-
sentations by students, and the speakers
at others will be mainly faculty and outside
guests. However, regardless of the format,
participation by Pathology faculty will be
most welcomed in all of these seminars for
their understanding of various aspects of
human disease.

CONCLUSIONS

There is a current trend in medical centers
to form integrated, or interdisciplinary, inter-
departmental graduate programs. Being
based in medical centers, the main empha-
sis of these programs is often directed
towards investigating human disease. The
Integrated Biomedical Science Graduate
Program (IBGP) at The Ohio State Univer-
sity is an example of such a graduate pro-
gram with which the departmental gradu-
ate program in Pathology recently merged.
Rather than reducing and restricting the



Admissions Committee

The Admissions Committee is composed of
all members of both the GSC and Recruit-
ing Committee. This committee has the crit-
ical task of constructing the student com-
position of each class. By actively partici-
pating in recruiting activities, the Pathology
representatives can make a major contri-
bution to selecting the most promising stu-
dents by providing information that they
have obtained about the candidates during
the recruiting process. These activities are
quite varied and include traveling to under-
graduate colleges to represent the gradu-
ate program, accepting undergraduate stu-
dents into their laboratories for research
experiences, personal contact with individ-
ual undergraduate students by telephone
and e-mail, and interviews on visitation
days.

Tracks

After the first year in the graduate program,
students enter one of several formal tracks
that will guide them during their disserta-
tion research and provide them with in-
depth educational opportunities related to
their areas of interest. Any group of faculty
can form such a track with a theme that is
appropriate to the IBGP, but it is strongly
encouraged that these be interdisciplinary
and composed of faculty from several differ-
entdepartments. Examples of these tracks
are “Immunology,” “Oral Pathophysiology,’
“Neurobiology of Disease,” and “Molecular
Virology and Gene Therapy.” Faculty mem-
bership is not restricted to a single track,
and several Pathology faculty are partici-
pating in more than one track. Each track
requires an administrative structure, and
Pathology faculty are contributing at sev-
eral levels; one member has proposed a
track that he will direct. It is planned that
each of these tracks will ultimately receive
funding for their students through a N.I.H.
Training Program Grant. As each of these
tracks is related to some aspect of human
disease, the participation of Pathology fac-
ulty in the writing and administration of
these grants will be a valuable resource
that will contribute to the success of the
track.

TEACHING
Classroom Teaching

There is ample opportunity for Pathology
faculty to contribute to teaching in an inte-
grated biomedical graduate program. Stu-
dents enter the IBGP at the beginning of
summer quarter, during which they take a
course entitled “Research Techniques and
Resources.” The two co-directors of this
course are faculty members in the Depart-
ment of Pathology. As part of this course
the students are given the opportunity to
observe an autopsy and are shown the
surgical pathology facilities to see how
the Tissue Procurement Service operates.
Clinical pathologists give them a tour of the
hospital’s clinical pathology laboratories.
These sessions make them aware of how
human research specimens are obtained,
and what facilities and instrumentation are
available for collaborative research that are
not as readily available outside of a major
medical center with pathologists participat-
ing in graduate education.

The major course of the core curriculum
involves two class hours per day for five
days each week, and extends over three
academic quarters. The goal of this course
is to present the biological mechanisms
that lead to human diseases at several
levels of organization. It begins with bio-
chemical, molecular and genetic mecha-
nisms, and progresses through the cellular,
tissue and organ levels to integrated organ
systems and clinical aspects. While non-
pathologists teach most of this course, the
theme of the IBGP, “Biology of Human Dis-
ease,” makes the participation of patholo-
gists essential for certain parts of the cur-
riculum. Throughout the course there are
presentations by pathologists on histopath-
ological aspects of specific diseases and
disease processes. In addition, two patholo-
gists play major roles: one directs a module
entitled “Host Defense,” and another pres-
ents detailed, completed autopsies in the
module, “Clinical Research.”



participation of Pathology faculty members in graduate education, this merger has pro-
vided a wide range of opportunities for them to participate on a larger scale than previ-
ously available in a smaller departmental graduate program (Table 1).

Detailed information about the IBGP can be viewed on its website at www.ibgp.org.

TABLE |

Contributions of Pathology Faculty to
Integrated Biomedical Graduate Programs

Area of Contribution Pathology Faculty Participation

Administration Graduate Studies Committee
Recruiting Committee
Track Development
Provide Stipends and Tuition through Research
Grants
Submission and Administration of Training Program
Grants

Teaching Curriculum Development
Course and Module Coordinators
Lectures, Lab Demonstrations, Seminars
Research Rotations

Student Advising  Precandidacy
- Advisor or Committee Member
Dissertation Research
- Advisor, Committee Member or Collaborator

Other Activities Recruiting
Facilitating Interactions with Clinical Laboratories
Facilitating Acquisition of Human Specimens
Provide Expertise on Mechanisms of Human
Disease

Allan J.Yates, M.D., Ph.D., Professor and Director, Integrated Biomedical Science Gradu-
ate Program and Vice Chair for Research and Graduate Education, Department of Pathol-
ogy, College of Medicine and Public Health, The Ohio State University.



MINUTES OF THE GRIPE BUSINESS MEETING
Indianapolis, Indiana

Summer 2000

Call to Order:

Dr. Regina Kreisle, Vice-President, called the business meeting of the Group for
Research in Pathology Education (GRIPE) to order at 3:38 p.m. on June 23, 2000
at the University Place Conference Center on the IUPUI campus. Dr. John Holliman
conducted the meeting.

Minutes of the Last Meeting:

The minutes of the New Orleans meeting (Winter 2000) were approved as written
without addition or deletion.

Report from the President:

No report was given.
Central Office Report: (Dr. John Holliman, Executive Director)

The financial report (7/1/99-5/31/00) was presented. GRIPE ended this period with

a balance of $80,606.63. Income for this period was $59,939.43. Expenses were
$60,819.42. Dr. John Holliman pointed out that some additional income is expected to
be received prior to the end of the fiscal year. It is anticipated that this meeting (i.e.
Summer 2000) will break even. This would indicate that GRIPE should break even for
the entire 1999-2000 fiscal year.

Dr. Holliman pointed out that the GRIPE list serve is still down. He has been in
communication with Dr. Joe Price at Oklahoma State University. OSU has apparently
switched operating systems. It is hoped that the list serve will be up again soon. If
members have information that needs to be sent to the entire GRIPE membership, they
should forward the information to Dr. Holliman for email dissemination.

Committee Reports:
A. Objectives Committee (Dr. John Holliman for Dr. Roger Geiss, Chair):

The committee did not meet at this meeting. However, the committee is progress
ing with its work outside of the meeting.

B. Multiple Choice Bank (Dr. James Dixon, Chair):

The committee met on June 21, 2000 and reviewed 287 items; 154 of these
questions were accepted for the question bank. Almost all of these questions
were clinical vignettes. Dr. Dixon indicated that the lab medicine and blood
system portions of the bank were still weak. Additional clinical vignettes are
needed.



C. Software and Technology Committee (Drs. Patsy Lill and Regina Kreisle, Co-
Chairs):

The GRIPE materials will be distributed on CD. The CD will include several
versions of the GRIPE database including FileMaker Pro and stand alone
versions. The committee discussed placing 72 dpi images onto the CD. The CD
will include the GRIPE question set. A suggestion was made that the CD should
also include the email and institutional addresses of GRIPE members.

The photo bank archives will continue to be kept on photo CD’s. The highest
quality setting preserves more future options (e.g. creation of an atlas). The dis-
tributed images will continue to be at 512 x 768 pixels, a resolution adequate for
projection.

The committee felt that less-than-perfect images should be accepted into the
GRIPE collection if the image filled a need. Such an image could then be
digitized, processed, and placed on the CD. However, such restored or improved
images should be so marked. It was decided by the Executive Committee that
only original slides should be submitted to lowa for the kodachrome set.

The upcoming GRIPE-sponsored course directors’ workshop may include pos-
sible talks on Photoshop and image manipulation.

The issue of images appearing differently on various monitors and systems was
addressed. Dr. Lill had spoken with Dean Hawley of Indiana University about
possible calibration of color bars with paper standards.

Dr. Bob Lee asked if the image bank was accepting digital images. JPEG images
of sufficient resolution (at least 512 x 768) will be accepted.

D. Photo Committee (Dr. John Holliman, Chair)

The Photo Committee discussed many of the same issues that the Technology
Committee had discussed.

Approximately 50 questions of images were evaluated and accepted at this meet-
ing. Additional questions with accompanying images are needed. Accompanying
performance data is also requested.

E. Case History Bank (Dr. Barbara Bosch, Chair)

This committee will be dissolved. Other forums now exist for submissions of
cases.

F. Journal (Dr. Chuck Hitchcock, Editor)

The latest edition of Pathology Education will be distributed within a few weeks.
The administration and publishing of the journal have been completely transferred
from Nebraska. It is hoped that turnaround time can be cut from 12 months to 6
months. The journal will continue to be peer-reviewed.




Dr. Hitchcock reminded GRIPE members that all projects involving students (e.g.
performance data) constitute human experimentation. Local IRB approval is thus
needed. Dr. Regina Kreisle has written an article on this subject for Pathology
Education.

G. Nominating Committee

A nominating committee has been appointed to nominate a slate of officers for
election at the Park City meeting. The members of the committee are as follows:

Dr. Patsy Lill, Chair
Dr. Frank Sharkey
Dr. Phil Conran

Dr. John Holliman

Nominations will be accepted from the membership.

Future Meeting Sites:
A. Winter 2001

The Winter 2001 meetings will be held January 10-13, 2000 in St. George’s,
Grenada. Dr. S. Bhusnurmath will be the host. President Geiss is looking at
several hotels. Members were told that although passports were not required, it
would be best if they had one. Members were encouraged to apply for a passport
within a short period of time due to the time needed for processing.

B. Summer 2001

The Summer 2001 meeting will be held in July 2001 in Park City, Utah in
conjunction with the APC/PRODS meeting. The New Course Directors’ Workshop
will be held. Dr. Bob Boorstein, course director, asked for input and suggestions
from the GRIPE members. Dr. Boorstein indicated that a draft of the program is
needed by July for presentation to the APC.

C. Winter 2002

The Winter 2002 meeting will be held in Tampa, Florida and will be hosted by the
University of South Florida and Dr. John Balis. Dr. Balis indicated that this would
be a good time for GRIPE to visit USF; this meeting will follow the LCME visit. The
curriculum is being reevaluated for more integration. He anticipates having a skel-
eton program by the winter meeting.

Old Business:
Tom Kent Award
Forms for nominations are available. Nominations need to be made by individuals

from 3 institutions. Two additional nominations are needed. The committee is com-
posed of the last 4 GRIPE presidents. There were no official nominations last year.



Dr. Kreisle added that it would be good for GRIPE if we could make an award at the
joint APC/PRODS/GRIPE meeting.

New Business:

A.
1.

Web-based distribution:

Dr. Gerald Bartlett has retired. Emeritus membership for Dr. Bartlett was approved
by the membership.

Dr. Fred Dick has received a National Library of Medicine grant to digitize a collec-
tion of 300 core histopathology slides. He has inquired about associating gross
photos from the GRIPE collection with the digitized images. The images would be
in the public domain. Dr. Bob Lee encouraged this use of GRIPE images. Dr.
Sebastian Alston expressed copyright concerns. Dr. Kreisle said that such a use
would be good advertising; the GRIPE logo would be on each photograph. Dr.
Paul Biddinger said that he would love to have such a resource.

Future meetings:

Oklahoma City was suggested as the site of the Summer 2002 meeting. It was
mentioned that Dr. Bertha Garcia had previously suggested London, Ontario.

Dr. Bob Lee will travel to the GRIPE central office to go through the GRIPE
archives. Dr. Lee is planning to present the History of GRIPE at the APC/
PRODS/GRIPE meeting in Summer 2001. This meeting will coincide with the
30" anniversary of GRIPE.

Adjournment:

The meeting was adjourned at 4:26 p.m.

Respectfully submitted,
Sebastian R. Alston, M.D.



MINUTES OF THE GRIPE BUSINESS MEETING
St. George’s, Grenada

Winter 2001
Call to Order:

Dr. Roger Geiss, President, called the business meeting of the Group for Research in
Pathology Education (GRIPE) to order at 11:31 a.m. on January 12, 2001 at St. Georges
University School of Medicine, St. George’s, Grenada.

Minutes of the Last Meeting:

The minutes of the Indianapolis meeting (Summer 2000) were approved as written
without addition or deletion. The motion was made by Dr. Frank Sharkey and seconded
by Dr. Charles Hitchcock. Approval was by voice vote.

Report from the President:

Dr. Geiss made welcoming remarks and thanked Dr. Bhusnurmath for hosting the
meeting. Dr. Bhushnurmath then thanked others for their assistance.

Central Office Report: Dr. John Holliman, Executive Director

The financial report (7/1/00-current) was distributed to the membership as attached.
Dr. Holliman reported that he had spoken to the executive committee about shifting
the financial reporting to calendar year from fiscal year. This would make it easier

to compare years. He indicated that he would check the bylaws. Dr. Frank Sharkey
stated that such a change to calendar year reporting would make it tough to get data
completed by the January meeting. He suggested that a fiscal year ending on 12/1
might be better. Dr. Holliman indicated that he will look back at the timing of expenses
to evaluate this proposal.

Committee Reports:
A. Objectives Committee, Dr. Roger Geiss, Chair:

The committee did not meet at this meeting. However, they are progressing with
the work outside of the meeting. Drafts of objectives are being sent to content
experts for review.

B. Item Bank Committee, Dr. Mike Lyons reported for the absent chair Dr. Jim Dixon:

The committee met on January 10, 2001 and reviewed several hundred items.
The committee present divided into two groups led by Drs. Mike Lyons and Frank
Sharkey. Dr. Lyons made an appeal for more questions. Dr. Chuck Hitchcock
asked if these questions had associated images. Dr. Lyons indicated that they
did not have accompanying images.



C. Software and Technology Committee, Dr. Regina Kreisle, Co-Chair:
Dr. Kreisle asked members to make comments to her about the GRIPE CD’s now.
Dr. Chuck Hitchcock inquired about the file format of images. Dr. Kreisle indicated
that she was looking into changing to JPEG images.

D. Photo Committee, Dr. John Holliman, Chair:
The Photo Committee evaluated 100 images at this meeting. Seventy-five were
accepted.
The GRIPE photo contest was conducted. Two categories were considered,
micro images and gross images. Three finalists in the micro image category had
been chosen by the photo committee and were shown to the membership. Five
finalists in the gross image category were shown.

The winners were as follows:

Gross Category

First Place Mucinous carcinoma of the cecum; Jim Blank, PA

Second Place Osteosarcoma of the femur; Submitted by Sandy Templeton,
M.D.

Third Place Adenocarcinoma of the cecum with obstruction of the appen-

dix; Jim Blank, PA.
Miscellaneous Category

First Place Keratoacanthoma; Robert Howell, DDS
Second Place (tie) Sturge-Weber syndrome, Robert Howell, DDS
Herpetic whitlow; Robert Howell, DDS

Future Meeting Sites:

A. Summer 2001

The Summer 2001 meeting will be held July 24-28, 2001 in Park City, Utah in
conjunction with the APC/PRODS meeting. GRIPE Committees will meet on
Tuesday, July 24th. The New Course Directors’ Workshop will be held on
Wednesday, July 25th. Dr. Bob Boorstein will be the course director. Dr. Peter
Anderson of UAB will assist him.

B. Winter 2002

The Winter 2002 meeting will be held January 16-19, 2002 in Tampa, Florida and
will be hosted by the University of South Florida and Drs. John Balis and Santo
Nicosia. Dr. Nicosia reported that the hotel would probably be an Embassy Suites
near the campus and close to Busch Gardens. A very good restaurant, the Colum-
bia Restaurant, is nearby and features flaminco dancing. Dr. Balis indicated that
USF is indeed moving to an integrated curriculum. The meeting will report on
“growing pains” of integration.



C. Summer 2002

The Summer 2002 meeting will be held in Oklahoma City, Oklahoma and will be
hosted by the University of Oklahoma Health Sciences Center.

D. Winter 2003

A site has not been selected. Interested departments should contact the Central
Office.

E. Summer 2003

The Summer 2003 meeting will be held in London, Ontario. Dr. Bertha Garcia
gave a brief presentation on London. London is located 113 miles from
Detroit, Michigan and 117 miles from Toronto, Ontario. The Stratford Festival is
29 miles from London.

Old Business

There was no old business.

New Business

A. A motion was made that Bernard Klionsky be moved to emeritus member status.
This motion was approved.

B. Dr. Kreisle mentioned that the GRIPE website needs to be updated. She is planning
to do a survey at Park City.

C. Dr. Holliman announced that if anyone needs something to be distributed to the
membership by email, send the message to him at the Central Office.

D. Dr. Sebastian Alston stated that strategic planning is needed for GRIPE. This was
discussed at the Executive Committee and will be addressed in Park City.

E. Dr. Klionsky congratulated Dr. Holliman and Ms. Deborah Redwine of the Central
Office. He urged sending letters to institutional members which ask for referrals.
He emphasized that personal contact is recommended.

F. Dr. Bob Lee discussed his plans for presenting the history of GRIPE. He
suggested that a videotape be made that will be shown at Park City. He mentioned
the start of GRIPE by Dr. Tom Kent and 13 others primarily from the Midwest.
Dr. Lee indicated that he would like information about and photographs of members
with comments about GRIPE and its role. “What is GRIPE great for?” He will write to
the members with his requests.



Additional Discussion

A. Dr. Bertha Garcia asked if GRIPE member status could be indicated on the badges
at Park City. The APC will be consulted.

B. Dr. Bernie Klionsky stated that increasing membership might lead to lower dues for
the entire membership.

C. A discussion about the benefits of GRIPE followed. Dr. Garcia detailed the struggle
to maintain membership. Dr. Frank Sharkey asked about the amount of money that
creating a test question would require.

D. Dr. Holliman thanked Dr. Bhusnurmath for hosting this meeting. He presented Dr.

Bhusnurmath a shirt with GRIPER.org in appreciation. Dr. Sharkey inquired if
more shirts with GRIPER.org could be made by the summer meeting.

Adjournment
The meeting was adjourned at 12:46 p.m.
Respectfully submitted,

Sebastian R. Alston, M.D.



FUTURE GRIPE MEETINGS

WINTER 2002

Tampa, Florida
January 16 (committees) 17-19, 2002

Hosted and sponsored by
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SUMMER 2002
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Fax: 606-432-9669

Email: dleech@pc.edu

Patsy Lill, Ph.D.

University of South Carolina School of
Medicine

Office of Curicular Affairs

Columbus, SC 29208

Phone: 803-733-3367

Fax: 803-733-1513

Email: lill@med.sc.edu

Michael Lyons, M.D.
3764 Ranch Crest Drive
Reno, NV 89509
Phone: 775-768-5570
Fax: 775-784-1636

Kenneth Maehara, Ph.D.

University of Nevada School of Medicine
Department of Pathology

127 Savitt Medical Bldg.

Mail Stop/350

Reno, NV 89557

Phone: 775-784-4068

Fax: 775-784-1636

Email: ktm@scs.unr.edu



Myrna Newland, M.D.

University of Nebraska Medical Center
621 Grey Fawn Drive

Omaha, NE 68154-3039

Phone: 402-559-4081

Fax: 402-559-7372

Email: mnewland@unmc.edu

James Newland, M.D.

University of Nebraska Medical Center
Department of Pathology

621 Grey Fawn Drive

Omaha, NE 68154-3039

Phone: 402-559-6057

Fax: 402-559-7478

Email: jnewland@unmc.edu

Alfredo Pinto, M.D.

Foothills Medical Centre
Department of Pathology, 11th Floor
1403 29th St, NW

Calgary, Alberta

Canada

Phone: 403-229-7983

Fax: 403-229-2455

Email: alfredo.pinto@CLS.ab.ca

John Pless, M.D.

Indiana University Purdue University at
Indianapol

Department of Pathology

Medical Sciences Bldg., Room 157

635 Barnhill Drive

Indianapolis, IN 46202-5120

Phone: 317-274-2973

Fax: 317-278-0221

Email: jpless@iupui.edu

Rodney Porro, M.D.
University of Southern Indiana
Medical Center for Education
8600 University Blvd
Evansville, IN 47712-3534
Phone: 812-465-1191

Fax: 812-465-1184

Joseph Prahlow, M.D.

South Bend Medical Facility
530 N. Lafayette Blvd

South Bend, IN 46601
Phone: 219-245-7552

Fax: 219-236-2715

Email: jprahlow@sbmflab.org

Shirley Siew, M.D.

Michigan State University

East Fee Hall A 634

East Lansing, Ml 48824
Phone: 517-353-9160

Fax: 517-432-1053

Email: shirley.siew@ht.msu.edu

Darryl Smith, M.D.

Indiana University School of Medicine
at Ft Wayne

Department of Pathology

2118 Ardmore #166

Ft. Wayne, IN 46805

Phone: 279-436-3636

Anton Sohn, M.D.

University of Nevada School of Medicine
Department of Pathology

127 Savitt Medical Bldg.

Mail Stop/350

Reno, NV 89557

Phone: 775-784-4068

Fax: 775-784-1636

Email: antonps@unr.edu

Gretchen Staschiak

The Ohio State University
Department of Pathology
129 Hamilton Hall

1645 Neil Avenue
Columbus, OH 43210
Phone: 614-247-6461

Fax: 614-292-7072

Email: staschiak2@osu.edu

Sandy Templeton, M.D.
Rush Medical College
Pathology

1653 West Harrison
Chicago, IL 60612-3833
Phone: 312-962-6727
Fax: 312-962-4228

Kathleen Whitney, M.D.

Albert Einstein College of Medicine
Weiler Hospital-MMC

1825 Eastchester Road

Bronx, NY 10461

Phone: 718-904-2947

Fax: 718-904-2355

Email: kwhitney@montefiore.org
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Sebastian Alston, M.D.

Mercer University School of Medicine
Department of Pathology

1550 College St, MUSM Box 146
Macon, GA 31207 US

Phone: 478-301-4071

Fax:  478-301-5489

Email: alston_sr@mercer.edu

John Balis, M.D.

University of South Florida
Department of Pahtology MDC 11
Box 11

Tampa, FL 33612 US

Phone: 813-974-0575

Fax:  813-974-5536

Email: jbalis@hsc.usf.edu

S. Bhusnurmath, M.D.

St. George’s University

P.O.Box 7

Department of Pathology & Micro

St. George’s, Grenada  West Indies
Phone: 473-466-1464

Fax:  473-466-3017

Email: shivayogi_bhusnurmath@sgu.edu

Paul Biddinger, M.D.

University of Cincinnati

306 Bishops Bridge Drive
Cincinnati, OH 45255 US
Phone: 513-558-2434

Fax:  513-232-1444

Email: paul.biddinger@uc.edu

David Brown, M.D., Ph.D.

St. George’s University

c/o Medical School Services, Ltd.
One East Main Street

Bay Shore, NY 117068399 US
Phone: 212-635-3006

Email: dbrown@sgu.edu

Leslie Bruch, M.D.

University of Nebraska

Dept. of Pathology & Microbiology
986495 Nebraska Medical Center
Omaha, NE 68198-6495 US
Phone: 402-559-8008

Fax:  402-559-4077

Email: Ibruch@unmc.edu

Fred Dick, M.D.

University of lowa

2011 Laurence Ct.

lowa City, 1A

Phone: 319-354-1983
Email: fred-dick@uiowa.edu

Maria Evans, M.D.

Kirksville College of Osteopathic Medicine
Department of Pathology

800 West Jefferson St.

Kirksville, MO 63501 US

Phone: 660-626-2361

Bertha Garcia, M.D.

The University of Westen Ontario
Department of Pathology

Dental Science Bldg.

London, Ontario  NG6A 5CI Canada
Phone: 519-661-2032

Fax:  519-661-3370

Email: bgarcia@julian.uwo.ca

Roger Geiss, M.D.

University of Mississippi Medical Center
2500 North State Street

Department of Pathology

Jackson, MS 392164505 US

Phone: 601-984-1532

Fax: 6019841531

Email: rgeiss@pathology.umsmed.edu



Ron Grenko, M.D.

Penn State University

M.S. Hershey Medical Center
Dept of Anat Patho H179, Box 850
Hershey, PA 17033 US

Phone: 717-531-8246

Fax:  717-531-7741

Email: rgrenko@psu.edu

Charles Hitchcock, M.D., Ph.D.
The Ohio State University

129 Hamilton Hall

1645 Neil Avenue

Columbus, OH 43210 US
Phone: 614-293-8983

Fax:  614-293-7851

Email: hitchcock.16@osu.edu

John Holliman, M.D.

University of Oklahoma Health Science
Center

P.O. Box 26901

Department of Pathology

Oklahoma City, OK 73190 US

Phone: 405-271-1572

Fax:  405-271-8774

Email: john-holliman@ouhsc.edu

Tsau-Yuen Huang, M.D., Ph.D.
Indiana Universtiy

532 Turnberry Drive
Schererville, IN 46375 US
Phone: 219-947-6264

Fax:  219-322-4203

Bernard Klionsky, M.D.
University of Pittsburgh SOM
5867 Wilkins Avenue
Pittsburgh, PA 15217 US
Phone: 412-421-6172

Fax:  412-421-1252

Email: klionsky@pop.pitt.edu

Regina Kreisle, M.D., Ph.D.

Purdue University

Pathobiology

1234 Veterinary Pathobiology

West Lafayette, IN 479041234 US
Phone: 765-494-5798

Fax:  765-494-9830

Email: rak@vet.purdue.edu

Robert Lee, M.D.

University of Pittsburgh School of
Medicine

126 Penham Lane

Pittsburgh, PA 152082637 US
Phone: 412-661-6933

Fax:  412-647-7799

Email: leere@msx.upmc.edu

Michael Lyons, M.D.
University of Nevada at Reno
3765 Ranch Crest Drive
Reno, NV 89509 US
Phone: 775-786-5570

Fax:  775-784-1636

Email: lyons@wilderness.reno.nv.us

Santo Nicosia, M.D.

University of South Florida COM
Department of Pathology MDC 11
12901 Bruce B. Downs Blvd
Tampa, FL 33612-4799 US

Mitch Rosenholtz, M.D.
University Hospital & clinics

1 Hospital Drive

Columbia, MO 65212 US
Phone: 573-882-1228

Fax: 573-884-4612

Email: alterkocker@excite.com

Francis Sharkey, M.D.
UTHSC-Pathology

Mail Code 7750

7703 Floyd Curl Drive

San Antonio, TX 78229-3900 US
Phone: 210-567-4135

Fax:  210-567-2478

Email: sharkeyf@uthscsa.edu

Kuldeep Teja, M.D.

West Virginia SOM

400 North Lee

Lewisburg, WV 24901 US
Phone: 304-647-6296

Fax:  304-647-6379
Email: kteja@wvsom.edu
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Kay Allen, M.D.

University of Mississippi School of
Medicine

Department of Pathology

2500 North State Street

Jackson, MS 39216-4505

Voice: 601-984-1530

Fax: 601-984-1531
kallen@pathology.umsmed.edu

Gary Anderson, M.D.

University of lllinois College of Medicine at
Rockford

Department of Pathology

1601 Parkview Avenue

Rockford, IL 61107

Voice: 815-395-5792

Fax: 815-395-5793

garyla@uic.edu

Peter Anderson, D.V.M., Ph.D.
University of Alabama-Birmingham
G-0490 Volker Hall

1670 University Blvd.

Birmingham, AL 35294-0019
Voice: 205 934-4754

Fax: 205 934-1775
pga@uab.edu

John Balis, M.D.

University of South Florida College of
Medicine

Department of Pathology MDC 11

12901 Bruce B. Downs Blvd

Tampa, FL 33612-4799

Voice: 813-974-0575

Fax: 813 974-5536
jbalis@com1.med.usf.edu

S. Bhusnurmath, M.D.

St. George’s University

Department of Pathology & Microbiology
P.O.Box 7

St Georges, Grenada

West Indies

Voice: 473-466-1464

Fax: 473-466-3017
shivayogi_bhusnurmath@sgu.edu

Paul Biddinger, M.D.
University of Cincinnati

P.O. Box 670529

Cincinnati, OH 45267-0529
Voice: 513-588-7108

Fax: 513-558-2289

Robert Boorstein, M.D., Ph.D.

New York University School of Medicine
Department of Pathology

Medical Science Building

550 First Avenue

New York, NY 10016

Voice: 212-263-6438

Fax: 212-263-8284
robert.boorstein@med.nyu.edu

Barbara Bosch, M.D.

The University of lllinois College of Medicine
at Peoria

Department of Pathology

One lllini Drive

Peoria, IL 61605

Voice: 309-671-8482

Fax: 309-671-8439

bbosch@uic.edu

Mark Braun, M.D.

Indiana Univ School of Medicine
Medical Science

Jordan Hall 105

Bloomington, IN 47405

Voice: 812-855-3131

Fax: 812-855-4436
braunm@indiana.edu

Jeffrey Cao, M.D.

Loma Linda University School of Medicine
Department of Pathology

11021 Campus Street

Loma Linda, CA 92354

Voice: 909-824-4524

Fax: 909-558-0414

jcao@som.llu.edu



A. Betts Carpenter, M.D., Ph.D.
Marshall University School of Medicine
Department of Pathology

1542 Spring Valley Drive

Medical Education Building
Huntington, WV 25704

Voice: 304-696-7346

Fax: 304-696-6777
carpent3@Marshall.edu

Philip Conran, D.V.M., Ph.D.
Medical College of Ohio
Department of Pathology
P.O Box 10008

3035 Arlington Avenue
Toledo, OH 43614-5804
Voice: 419-383-5256

Fax: 419-383-3066
pconran@mco.edu

Richard Conran, M.D.

Uniformed Services University of the Health
Sciences

Department of Pathology

4301 Jones Bridge Road

Bethesda, MD 20814-4799

Voice: 301-295-3454

Fax: 301-295-1640

rconran@usuhs.mil

Tom Deering, M.D.

University of Tennesse Memphis College
of Medicine

899 Madison Avenue

Memphis, TN 38163

Voice: 901-448-6300

Fax: 901448-6979
tdeering@utmem.edu

Marilyn DeGeus, MLS

University of Health Sciences Library
1750 Independence Avenue

Kansas City, MO 64106-1453
Voice: 816-283-2295

Fax: 816-283-2237
mdegeu@alum.uhs.edu

Vincent DeRisio, M.D.

Univ of Medicine & Dentistry of NJ-School
of Osteopathic Medicine

42 E. Laurel Road, Suite 3800

Stratford, NJ 08084

Voice: 856-566-7135

Fax: 856-566-6176

James Dixon, Ph.D.

USC School of Medicine
Department of Pathology
HMR 200-2011 Zonal Avenue
Los Angeles, CA 90033
Voice: 323-442-1295

Fax: 323-442-3049
dixon@pathfinder.hsc.usc.edu

Robert Donner, M.D.

Mercer University School of Medicine
Department of Pathology

1550 College Street

Macon, GA 31207

Voice: 912-752-2560

Fax: 912-752-5489
donner.r@gain.mercer.edu

Yvonne Dowdy, M.D.

West Virginia University Health Sciences
Center

Department of Pathology

P.O. Box 9203

Morgantown, WV 26506-9203

Voice: 304-293-3212

Fax: 304-293-6245
ydowdy@hsc.wvu.edu

Tom Drake, M.D.

UCLA Center for Health Science

10833 LeConte Avenue

Room A2-179 Center for Health Sciences
University of California

Los Angeles, CA 90095-1732

Voice: 310-825-6975

Fax: 310-206-5178
tdrake@mednet.ucla.edu

Maria Evans, M.D.

Kirksville College of Osteopathic Medicine
Department of Pathology

800 West Jefferson Street

Kirksville, MO 63501

Voice: 660-626-2361

Fax: 660-626-2244
mlevans@kcom.edu



Chris Finch, M.D.

Baylor College of Medicine
Department of Pathology

1 Baylor Plaza
Houston, TX 77030
Voice: 713-793-3215

Fax: 713-793-3214
cfinch@bcm.tmc.edu

James Fishback, M.D.

University of Kansas Medical Center
Department of Pathology

3901 Rainbow Blvd Room 107F DELP
Kansas City, KS 66160-7111

Voice: 913-588-7075

Fax: 913-588-7073
jfishbac@kumc.edu

Gregory Freund, M.D.

University of lllinois School of Medicine at
Urbana

Department of Pathology

506 S. Matthews

Urbana, IL 61801

Voice: 217-333-9181

Fax: 217-333-8868

Regina Gandour-Edwards, M.D.

University of California at Davis School of
Medicine

Department of Medical Pathology

4400V Street

Sacramento, CA 95817

Voice: 916-734-2571

Fax: 916-734-2560

regina.gandour-
edwards@ucdmc.ucdavis.edu

Bertha Garcia, M.D.
University of Western Ontario
Department of Pathology
1151 Richmond Street
London, Ontario N6A 5CI
CANADA

Voice: 519-663-2954

Fax: 519-663-2930
bertha.garcia@lhsc.on.ca

William Glass, Ph.D, M.D.

Eastern Virginia Medical School
Department of Pathology & Anatomy
700 W. Olney Road

Norfolk, VA 23507

Voice: 757-446-5620

Fax: 757-446-5719
glasswf@evms.edu

Ronald Grenko, M.D.
Penn State University,
Medical Center
Department of Pathology, MC H179
500 University Drive

P.O. Box 850

Hershey, PA 17033-0850

Voice: 717-531-8246

Fax: 717-531-5021
rgrenko@psghs.edu

John Hardman, M.D.

University of Hawaii at Manoa

John A. Burns School of Medicine
Biomed. T509-A

1960 East-West Road

Honolulu, HI 96822

Voice: 808-956-8860

Fax: 808-956-5506
hardmanj@jabsom.biomed.hawaii.edu

M.S. Hershey

Reid Heffner, M.D.

SUNY at Buffalo School of Medicine
Department of Pathology

3435 Main Street

204 Farber Hall

Buffalo, NY 14214

\oice: 716-829-2846

Fax: 716-829-2086
rheffner@acsu.buffalo.edu

Guillermo Herrera, M.D.

Louisiana  State University School of
Medicine
Department of Pathology

1501 Kings Highway

P.O. Box 33932

Shreveport, LA 71130-3932
Voice: 318-675-5860

Fax: 318-675-7662
GHerre@mail.sh.Isumc.edu



Charles Hitchcock, M.D. Ph.D.
The Ohio State University
Department of Pathology

129 Hamilton Hall

1645 Neil Avenue

Columbus, OH 43210-1218
Voice: 614-293-8983

Fax: 614-293-8747
hitchcock.16@osu.edu

John Holliman, M.D.

University of Oklahoma College of
Medicine

Department of Pathology

BMSB 434

P. O. Box 26901

Oklahoma City, OK 73190

Voice: 405-271-2693

Fax: 405-271-8774
john-holliman@ouhsc.edu

Don Houghton, M.D.

Oregon Health Sciences University
Department of Pathology L-113
3181 SW Sam Jackson Park Road
Portland, OR 97201

Voice:

Fax:

William Hunter, M.D.
Creighton University
Medical Dean’s Office
2500 California Plz
Omaha, NE 68178-0400
Voice: 402-280-2902
Fax: 402-280-2599
hunter@creighton.edu

Donald Innes, Jr., M.D.

University of Virginia School of Medicine
Department of Pathology

P.O. Box 168

Charlottesville, VA 22908

Voice: 804-924-5198

Fax: 804-924-8060

dji@virginia.edu

Steven Irving, Ph.D.

Georgetown University School of Medicine
Department of Pathology

3900 Reservoir Road, N.W.

Washington, DC 20007

Voice: 202-687-3031

Fax: 202-687-2933
irvings@gusun.georgetown.edu

Richard Jaqua, M.D.

University of South Dakota School of
Medicine

Department of Pathology

1400 West 22nd Street

Sioux Falls, SD 57105-1570

Voice: 605-357-1380

Fax: 605-357-1548

rjaqua@usd.edu

Victor Jolgren, M.D.

Muncie Center for Medical Education/Ball
University

Muncie Center for Medical Education
2300 West Gilbert Street, Room 209
Muncie, IN 47303

\oice: 765-285-1058

Fax: 765-285-1059

Raymond Jones, Ph.D.

University of Maryland School of Medicine
Department of Pathology

22 S. Greene St, Room NBW48
Baltimore, MD 21201

Voice: 410-238-1221

Fax: 410-328-5508
rjones@umaryland.edu

Robin Jones, M.D., Ph.D.
University of Arkansas for
Sciences

Department of Pathology Slot 517
4301 West Markham

Little Rock, AR 72205

Voice: 501-686-5115

Fax: 501-686-8381
jonesrobinr@exchange.uams.edu

Medical



Kusum Kumar, M.D.
Michigan State University
Human Pathology

622 East Fee

East Lansing, Ml 48824
Voice: 517-353-9160

Fax: 517-432-1053
kusum.kumar@ht.msu.edu

David Leech, D.O.

Pikeville College School of Osteopathic
Medicine

147 Sycamore Street

Pikeville, KY 41501

Voice: 606-432-9617

Fax: 606-432-9669

dleech@pc.edu

Kenneth Maehara, Ph.D.

University of Nevada School of Medicine
Department of Pathology

127 Savitt Medical Building 350

Reno, NV 89557

Voice: 775-784-4068

Fax: 775-784-1636

ktm@scs.unr.edu

Colleen Menczer,

University of lowa College of Medicine
Department of Pathology

1000 Med Labs

lowa City, IA 52242

Voice: 319-335-8193

Fax:

colleen-menczer@uiowa.edu

Frederick Miller, M.D.

SUNY at Stony Brook

BHS T9-140 USB

Stony Brook, NY 11794-8691
Voice: 516-444-3000

Fax: 516-444-3424
fmiller@path.som.sunysb.edu

Agostino Molteni, M.D., Ph.D.
Truman Medical Center
Department of Pathology
2301 Holmes Street

Kansas City, MO 64108
Voice: 816-556-3785

Fax: 816-556-3942
tiggertoo@pol.net

Sidney Murphree, M.D.

University of Louisville School of Medicine
Department of Pathology

1800 Spring Drive

Louisville, KY 40205

Voice: 502-852-1468

Fax: 502-852-1463
ssmurp01@Gwise.louisville.edu

James Newland, M.D.
University of Nebraska
Medicine

Department of Pathology & Microbiology
986495 Nebraska Medical Center
Omaha, NE 68198-6495

Voice: 402-559-6057

Fax: 402 559-7478
jnewland@unmc.edu

College of

Alan Paterson, M.D., Ph.D.
University of Witwatersrand
Dept of Anatomical Pathology
Medical School

7 York Road

Parktown, 2193

SOUTH AFRICA

Voice: 27-11-489-8477

Fax: 27-11-489-8512
179Alan@chiron.wits.ac.zm

Carolyn Phillips, M.D.
University of Pennsylvania SOM
Department of Pathology

34th & Spruce, Six Gates
Philadelphia, PA 19104-4283
Voice: 215-614-1428

Fax: 215-662-4063
phillipc@mail.med.upenn.edu

Carole Pillinger, M.D.

University of South Carolina School of
Medicine

Department of Pathology

6439 Garners Ferry Road

Building #1, Room C-26

Columbia, SC 29209

Voice: 803-733-3388

Fax: 803-733-1515
pillinge@med.sc.edu



John Pless, M.D.

Indiana University Purdue University at
Indianapolis

Department of Pathology & Laboratory
Medicine

Medical Sciences Bldg., Room 157

635 Barnhill Drive

Indianapolis, IN 46202-5120

Voice: 317-274-2973

Fax: 317-278-0221

jpless@iupui.edu

Adrianne Rogers, M.D.

Boston University School of Medicine
Department of Pathology & Lab Medicine
715 Albany St., L804

15 Stoughton Street

Boston, MA 02118

Voice: 617-638-4500

Fax: 617-638-4085

busmpath@bu.edu

Arthur Schneider, M.D.

Finch University of Health Sciences/The
Chicago Medical School

Department of Pathology

3333 Green Bay Road

North Chicago, IL 60064

Voice: 847-578-3260

Fax: 848-578-5002
schneidr@finchcms.edu

Robert Schnick,

Lake Erie College of
Medicine

Health Science Library
1858 West Grandview Blvd
Erie, PA 16509

Osteopathic

Laurie Shortt,

Foothills Medical Centre

Department of Pathology & Lab Medicine
Calgary, AB T2N 2T9

Canada

Voice: 403-670-1692

Fax: 403-670-1460
laurie.shortt@cls.ab.ca

Darryl Smith, M.D.

Indiana University School of Medicine at
Fort Wayne

CM 345

Fort Wayne, IN 46805-1499

Voice: 219-481-6729

Fax: 219-481-6408
stipp@smtplink.ipfw.indiana.edu

John Steele, Jr., M.D.

Medical College of Georgia
Pathology Teaching Office, CB-3540
Augusta, GA 30912

Voice: 706-721-3905

Fax: 706-721-4932
jsteele@mail.mcg.edu

Rex Stith, Ph.D.

Indiana Univ - Evansville Center for Medical
Education

Health Professions Center 3rd Floor

8600 University Blvd.

Evansville, IN 47712-3534

Voice: 812-465-1191

Fax: 812-465-1184

Paul Strausbauch, M.D., Ph.D.

East Carolina University School of
Medicine

Department of Pathology & Laboratory
Medicine

Greenville, NC 27858-4354

Voice: 252-816-2809

Fax: 252-816-3616
strausbauchp@mail.ecu.edu

Kuldeep Teja, M.D.

West Virginia School
Medicine

Department of Pathology
400 North Lee Street
Lewisburg, WV 24901
Voice: 304-647-6296
Fax: 304-645-4859
kteja@wvsom.edu

of Osteopathic



Kathy Whitney, M.D.

Albert Einstein College of Medicine
Weiler Hospital - MMC Dept. Of Surgical
Pathology

1825 Eastchester Road Room 3-38
Bronx, NY 10461

Voice: 718-904-2947

Fax: 718-904-2355
kwhitney@montefiore.org

Thomas Williams, M.D.

University of New Mexico School of
Medicine

Department of Pathology

915 Camino de Salud, BMSB 335
Albuquerque, NM 87131-5301

Voice: 505-272-8059

Fax: 505-272-8084
twilliams@salud.unm.edu

Reinhard Zachrau, M.D.

New York Medical College
Department of Pathology Teaching
Munger Pavillion, Room G-40
Valhalla, NY 10595

Voice: 914-493-8770

Fax: 914-493-1651
zachrau@nymc.edu
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Bruce Alexander, M.D.

University of Alabama-Birmingham
Department of Pathology

220 West Pavillion

619 South 19th Street
Birmingham, AL 35233-7331

205 934-2414

205934 1775

Kay Allen, M.D.
University of
Medicine
Department of Pathology
2500 North State Street
Jackson, MS 39216-4505
601-984-1530
601-984-1531

Sebastian Alston, M.D.

Mercer University School of Medicine
Department of Pathology

Box 146

1550 College Street

Macon, GA 31207

912-752-4063

912-752-5489

Ellsworth Alvord, Jr., M.D.
Harborview Medical Center
Neuropathology Laboratory
5601 Ambleside Road
Seattle, WA 98105

Peter Anderson, D.V.M., Ph.D.
University of Alabama-Birmingham
G-0490 Volker Hall
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