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Abstract Between 2000 and 2011, over 170 second-year
medical students participated in a Determinants of Communi-
ty Health (DOCH 2) project at Princess Margaret Hospital
(PMH). Students undertook community-based research pro-
jects at the hospital or with PMH community partners involv-
ing activities such as producing a literature review, writing a
research proposal, obtaining ethics approval, carrying out data
collection and analysis, presenting their data to classmates and
supervisors, and production of a final report. An electronic
survey consisting of both quantitative and qualitative ques-
tions was developed to evaluate the PMH-DOCH 2 program
and was distributed to 144 past students with known email
addresses. Fifty-eight students responded, a response rate of
40.3 %. Data analysis indicates that an increase in oncology
knowledge, awareness of the impact of determinants of health
on patients, and knowledge of research procedures increased
participants’ satisfaction and ability to conduct research fol-
lowing DOCH 2. Furthermore, the PMH-DOCH 2 program

enhanced the development of CanMEDS competencies
through career exploration and patient interaction as well as
through shadowing physicians and other allied health profes-
sionals. In addition, some students felt their PMH-DOCH 2
projects played a beneficial role during their residency
matching process. The PMH-DOCH 2 research program ap-
peared to provide a positive experience for most participants
and opportunities for medical students’ professional growth
and development outside the confines of traditional lecture-
based courses.
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Introduction

Canadian medical education is guided by the CanMEDS
Physician Competency Framework [1]. Although the medical
expert role is strongly emphasized, medical school curricula
increasingly promote the scholar, health advocate, communi-
cator, collaborator, professional, and manager roles. Of par-
ticular importance is the role of research and evidence-based
medicine in patient care [2, 3]; physicians must understand the
evidence behind clinical decisions and interpret as well as
participate in studies and resource creation to address patients’
needs [4]. Without research skills, delayed or stagnant prob-
lem solving may occur. Ideally, early research exposure leads
to a greater knowledge of conducting and using research
in future practice [5]. Ultimately, research skills training
enables medical students to continually assess needs,
evaluate interventions, and develop programs addressing
patient care issues [6].

Determinants of Community Health The University of
Toronto’s second-year Determinants of Community Health
(DOCH 2) course addresses community health-care needs
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by enhancing medical student’s awareness of factors and
resources that promote health and enhance clinical practice
[7]. Preclinical students learn research practices and interact
with patients via community-based research projects in which
they participate in project design, ethics approval, data analy-
sis and synthesis, formal project presentation, and write-up.
Students may self-initiate their own research projects with a
supervisor or choose from the course catalogue.

Princess Margaret Cancer Centre (Princess Margaret
Hospital) The Princess Margaret Hospital (PMH) in Toronto,
Ontario, is a world leader in cancer care, research, and educa-
tion. The patient education program provides comprehensive
individualized education to patients and loved ones, while
promoting collaborative interdisciplinary patient and staff ed-
ucation [8, 9]. A strong research program ensures evidence-
based best practice [10].

DOCH 2 at PMH Between 2000 and 2011, over 170DOCH2
students completed patient education research at PMH, in-
cluding needs assessment [11–14], resource development
[15], resource evaluation [16–18], and program evaluation
[19, 20] projects. In the process, students were exposed to
clinical, research, and academic activities in oncology as well
as patient contact and mentorship by diverse allied health
professionals [21]. This study (1) evaluated the program im-
pact and value on knowledge acquisition, (2) determined
factors enhancing student satisfaction and learning, and (3)
provided recommendations for program improvement.

Methodology

Ethics approval was received from both PMH/University
Health Network and the University of Toronto. From 2000
to 2010, over 170 students completed a PMH-DOCH 2
project. A request to participate in an on-line question-
naire (www.surveymonkey.com) was emailed to each student.
Two reminders were sent during a 5-week data collection
period. Implied consent was obtained from all participants.

Survey Development Survey questions were developed
following a literature review and using Kirkpatrick’s
educational outcome model [22]. Survey drafts were
reviewed by course directors, clinicians, educators, and
PMH research staff. The survey was validated with a
small sample of DOCH 2 students not placed at PMH.
The final semi-structured survey questions investigated
demographics, project outcomes, research capacity and
learning, and project impact on residency, career choice,
and oncology awareness and interest.

Data Analysis Quantitative data were analyzed using SPSS
19 [23]. One-way analysis of variance (ANOVA) and inde-
pendent t tests were used as appropriate. Post hoc Bonferroni
tests were run following significant ANOVA and regression
analysis on selecting variables to determine if correlations
existed (p<0.05, significance). Two investigators indepen-
dently analyzed qualitative data using descriptive thematic
analysis of trends in student perceptions, attitudes, and expe-
riences. Patterns were then jointly identified. Jointly coded
data underwent increasingly finer categorization until all
trends and variations were accounted for and cross-referenced.

Results

Of 154 known email addresses of 170 graduates, ten were
invalid, yielding 144 contacts. The 58 respondents (40.2 %
response rate) included third- and fourth-year medical stu-
dents, residents, and licensed physicians with more numerous
responses from recent graduates (Table 1). The majority
(85 %) selected course provided rather than self-initiated
projects (10 %). Most respondents completed needs/barrier
assessments (39 %), followed by program and resource eval-
uation (24 and 21 %), and resource development (16 %)
projects, a typical course project distribution. Nearly all had
previous research experience (54 versus 4), especially in basic
sciences (28 versus 17 in clinical/epidemiological research; 9
in qualitative research).

No significant satisfaction difference existed between
males (3.52±0.75) and females (3.61±1.29, p=0.75) or be-
tween those producing academic outcomes (e.g., presentation,
publication, abstract) (3.67±1.16) and none (3.33±0.976,
p=0.29). A significant difference existed between those with
self-initiated projects (4.67±0.512) and those choosing course
list projects (3.42±1.10, p=0.001). One student recommend-
ed, “Self-initiate to set yourself up in a worthwhile project.
These are a lot of work and you get much more out of it if you
have a good project that is publishable” (ID 45). Another
advised, “Undertake self-initiated project tailored to specialty
of interest if you are hoping to use it as part of your CaRMS
[Canadian Resident Matching Service] application” (ID 31).

A positive relationship existed between supervisory
guidance and satisfaction. “[My supervisor was] always
accessible and very amenable to answering questions,
providing feedback, etc.” (ID 25). “It was difficult to
get in touch with my supervisor, and it felt overwhelm-
ing at certain times when trying to attain deadlines. [The
hospital program lead], however, was extremely helpful
and I was able to complete everything without a prob-
lem” (ID 40). Students who met less with their supervi-
sor (2.70±1.42) were significantly less satisfied than
those meeting more frequently (3.77±0.96, p=0.05).
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They explained, “Supervisor was often absent. Wouldn’t
respond to questions or emails. Left me out of the loop
quite a bit” (ID 44). “It was difficult to get a hold of
the [supervisor] and she would often cancel” (ID 23).
Moderate correlations existed between satisfaction and
shadowing allied health professionals (r=0.478, p=0.001),
patient interactions (r=0.532, p=0.001), research mentorship
and guidance (r=0.672, p=0.001), and attending project-
related events (r=0.500, p=0.002).

Students becamemore aware of the intradisciplinary nature
of oncology patient care:

Great experience overall. Great opportunity to work with
other disciplines, and be involved in a more holistic
approach to health (rather than just treatment specific)….
Attending some of the programs available for cancer
patients was a great experience to meet and speak with
patients first hand (ID 40).

I don’t think it matters [for CaRMS] whether anything
was publicized, but it was good to show that I worked
with members of an interdisciplinary team and that I
could appreciate other aspects of medicine other than
just diagnosis and treatments (ID 40).

Opinions varied regarding increased research capacity.
On the positive side, “It is always good to have some
research experience on your CV. The DOCH 2 project
offers an opportunity to gain that experience if you
haven’t already been able to elsewhere during your train-
ing” (ID 8). Others stated, “DOCH 2 was not useful. I
already had a research background” (ID 21). “I didn’t
feel that the project was of much value or advanced my
research knowledge. It was simply a requirement of the
course” (ID 60).

Completing the ethics approval process “from start
to finish” was beneficial (ID 1) and “a new and useful
experience” (ID 20). “Learning the particulars of the
process—applications, plans, budgets, research ethics
board approval etc.—were all helpful in teaching me
about the manner in which research is conducted”
(ID 51). However, short project timelines were chal-
lenging: “The timeline for the DOCH 2 project meant
that there was little actual time to gather data. I felt
that the project was more about writing a research
proposal and getting through ethics than actually
collecting and evaluating data” (ID 28). Another stu-
dent “found it difficult to incorporate the [course]
requirements for the DOCH 2 project with the research
question my supervisor wanted to answer” (ID 57).
“First time” exposure to qualitative research methods
was valuable: “[I learned] how to conduct qualitative
research. I had only had experience with quantitative
research prior to DOCH 2. I have since used these
skills toward my resident PGY2 project” (ID 15). “Do-
ing a qualitative study was an interesting and useful
experience and it increased my appreciation of quality
research projects” (ID 28). An academic presentation or
publication (2.20±0.94) significantly increased perceived
research capacity improvement versus no academic out-
put (3.90±1.11, p=0.03).

Personal Development, Career Exploration, and Choice Prior
interest in oncology often led to project choices at PMH
and, therefore, little change in respondent interest in
oncology-related fields. However, PMH-DOCH 2 place-
ments provided opportunities for career exploration and
had utility during residency interviews (Table 2). The
program strength was patient contact, which resulted in
an increased understanding of their experiences, more
empathy and compassion, and improved ability to support
patients (Table 3).

Table 1 Respondent demographics

n (%)

Response rate 58/144 (40.2)

Gender

Male 22 (37.9)

Female 36 (62.1)

Level of training

Medical student 17 (28.8)

Resident 32 (54.2)

Fully trained, licensed physician 8 (13.6)

Project selection

Self-selected 6 (10.3)

Course catalogue 50 (84.7)

Undeclared 2

Previous research experience

No 4 (6.8)

Yes 54 (93)

Basic sciences 28 (47.5)

Quantitative, clinical, or epidemiological research 17 (28.8)

Qualitative research 9 (15.3)

Prior conference presentation, abstract, or publication

Yes 48 (81.4)

No 8 (13.6)

PMH-DOCH 2 academic outcomes

Author in non peer-reviewed journal 1

First authorship in peer-reviewed journal 3

Other authorship in peer-reviewed journal 4

Conference presentation(s) 16

Peer-reviewed abstract 3

Supervising agency presentation 15

None 17
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Table 2 Opinions regarding the impact of PMH-DOCH 2 projects on career exploration and development

Exposure to oncology as a means of early
career exploration and inspiration

“I didn’t know anything about oncology, so having to spend some time reading about
it helped.” (ID 33)

“The project increased my interest in the psychosocial impact of a cancer diagnosis on
patients’ identity and functioning. I found it useful experience when I completed my
palliative care rotation in residency.” (ID 28)

“Getting to interact with patients, impromptu teaching sessions with RRTs. Actually
encouraged me to do the Ivan H Smith studentship, and I really debated doing oncology
as a career.” (ID 25)

“My DOCH project gave me tremendous insight into oncology and the patient experience.
It’s a big part of the reason I chose my specialty.” (ID 58)

“My interest in palliative care stemmed from it and motivated me to pursue family medicine
(in part).” (ID 50)

Evidence during residency interviews “Find the parts of your project that make you a great candidate for that [residency] program!
(research experience, working with a multidisciplinary team, learning about x and y, etc.)”
(ID 34)

“I don’t think it matters [for CaRMS] whether anything was publicized, but it was good to
show that I worked with members of an interdisciplinary team and that I could appreciate
other aspects of medicine other than just diagnosis and treatments.” (ID 40)

Table 3 Value of patient interaction in enhancing student knowledge and nonmedical expert skills

Patient interaction increased respondents’ understanding
of the cancer patient experience

“[Patient interaction] helped me to see the personal struggles that patients face when
dealing with a diagnosis of cancer. Prior to my DOCH 2 project with PMH, I had only
really seen the clinical and pathological aspect of cancer. This project opened my eyes to
the fact that a cancer diagnosis becomes all-encompassing to the patient and their families;
they are living with the disease every minute of their life.” (ID 15)

“I had a chance to interview patients and see how they responded directly to a resource,
which was quite an emotional task for myself as well as the patients. I still remember many
of the interviews.” (ID 33)

Patient interaction increased empathy and compassion
for the patient experience

“I may not have known it then, but looking back on the experience it increased my
compassion towards individuals dealing with cancer and increased my awareness of the
psychosocial impacts of having a cancer diagnosis.” (ID 28)

“Really allowed me to put myself in the patient’s shoes, which helped improve my
interactions with patients as a physician.” (ID 12)

“The DOCH 2 project gave me insight into the patient experience of illness and recovery,
in a very in-depth way. This is a perspective that I can now apply as I take care of patients
in the future.” (ID 51)

Students felt more “attuned” to patients and aware of
how to support them due to patient interactions

“It gave me a better understanding of the patient’s experiences and perspectives, as well as
enhancing my understanding of how I, as an MD, could facilitate my patients’ ability to
cope with this disease.” (ID 15)

“Learning how cancer survivors cope with the disease, treatment side effects and the
consequences on their lives was enlightening. It demonstrated the significant impact that
oncologists have on ‘curative’ care, but the high level of support that some people require
after their oncologist has completed treatment with them.” (ID 51)

“In residency, knowing more about spiritual care has helped me be more attuned to patients
needs and more aware of what is available in terms of resources and access to these
resources for my patients.” (ID 24)
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Discussion

The survey response rate was 40.8 % across different training
levels (medical student, resident, licensed physician). Interest-
ingly, 93 % of respondents had prior research experience,
mostly in the basic sciences. Few had prior exposure to
qualitative research. The majority produced a publication or
presentation, demonstrating the academic benefits of the pro-
gram for both students and supervisors.

Opinions varied regarding whether research capacity was
enhanced. As expected, participating in a self-directed project,
rather than one from the course catalogue, generated higher
satisfaction and projects more tailored to students’ own goals
and interests. Students are now encouraged to self-initiate
projects to maximize satisfaction and personal relevance.
More varied catalogue projects are now presented to reduce
satisfaction disparities between the two groups (4.67±0.51
versus 3.42±1.10, p=0.001).

Although many students had prior research experience, the
program allowed several to explore new qualitative research
methods as well as all stages of the research process, including
study design, ethics approval, data collection, and synthesis.
Graduates often felt overwhelmed by the heavy course time
commitment and recommended more protected research time,
strongly emphasizing the importance of course deadlines,
commencing DOCH 2 projects in first year and decreasing
course requirements. DOCH 2 projects are now being intro-
duced in first year, and the project match occurs earlier in year
2, resulting in more time for familiarization with the place-
ment and project development.

The degree and quality of supervision (i.e., supervisor
availability, contact time, and setting clear expectations) im-
pacted satisfaction and research outcomes. Students receiving
significant supervisor guidance tended to have more positive
experiences. The PMH program coordinator provided addi-
tional assistance to students lacking sufficient support. Sug-
gestions for improvement included clearly outlining expecta-
tions to both students and project supervisors regarding com-
munication and time commitment, increasing hospital-based
support staff and scheduling mandatory meeting times. Prior
academic publications or abstracts (i.e., research experience)
did not significantly impact enhanced research capacity
among these respondents, perhaps due to a general lack of
student’s exposure to qualitative research prior to DOCH 2. It
may be beneficial in the future to analyze the impact of
previous qualitative research experience on satisfaction and
research skills development. Unsurprisingly, students who
produced an academic publication, abstract, or presentation
had higher self-rated research capacity, likely due to the addi-
tional mentorship, work, and learning required to create such
outputs. PMH-DOCH 2 projects appeared to enhance interest
and knowledge of oncology. Some participants were drawn to
the program due to prior interest; others were drawn to

oncology as a result of their PMH-DOCH 2 experiences
(Table 2). Preclinical training does not emphasize oncology
patient interaction, and graduates greatly appreciated this ele-
ment. Arguably, medical students are more likely to pursue
careers and specialties that they have been exposed to. This
program allows students to explore clinical oncology and
interact with patients, while developing diverse skills for
future practice. Developing an understanding of the psycho-
social impact and multidisciplinary approach necessary for
cancer care is difficult to generate outside clinical settings.
The PMH-DOCH 2 project also provided some students with
evidence for their motivation for particular residencies during
interviews and applications. The authors hope that such expo-
sures will ultimately result in more educated oncology refer-
rals and deeper oncology understanding by these future phy-
sicians, regardless of their specialty.

Medical knowledge is blossoming, and greater apprecia-
tion exists for the value of skills and knowledge beyond the
traditional medical expert role. The PMH-DOCH 2 program
allowed students to develop nonmedical expert CanMEDS
roles through a specialized research project. They often en-
hanced research and scholarly skills through ethics and re-
search participation and improved interdisciplinary collabora-
tive skills through interactions with team members practicing
in education, health care, and research.

The interdisciplinary team training key to effective patient
care can be difficult to implement within traditional medical
education. PMH-DOCH 2 projects promote participation and
understanding of the roles and dynamics of interdisciplinary
oncology teams. Students cited growth in nonmedical expert
skills as a program outcome; they obtained a greater under-
standing of community supports and resources and the pa-
tient’s perspective, enhancing health advocate abilities. Most
notably, many were able to interact with patients, hone com-
munication skills, and build experiences that shaped their
future careers.

Both qualitative and quantitative survey data were used to
assess factors contributing to student’s satisfaction and suc-
cess in the PMH-DOCH 2 program. Result trustworthiness is
supported by a strong survey response (40.2 %) from former
students often many years post-graduation. Especially dis-
gruntled or satisfied students may have responded, but good
opinion diversity existed. Due to survey anonymity, we do not
know why certain individuals did not respond, possibly bias-
ing study results. Approximately 25 % of DOCH 2 course
projects annually are self-initiated and, therefore, more per-
sonally tailored to individual students’ educational goals and
objectives; 90 % of respondents had catalogue projects and
may arguably be less satisfied with projects less tailored to
future careers. Recall bias may limit the study; some graduates
were reflecting on experiences from 6 to 10 years ago. Re-
spondents’ perceptions of their skills may have changed,
rather than the skills themselves. However, these graduates
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bring a valuable long-term view of program impact. Finally,
self-reports on variables, such as increased ability to conduct
research, could be more objectively measured using other
means in the future.

PMH-DOCH 2 program strengths include multidisciplin-
ary project teams, patient interaction, and opportunities for
students to develop research projects as well as to present or
publish findings. Student’s concerns included excessive time
commitment and lack of supervisor training, which are being
addressed in the course by reducing numbers of mandatory
tutorials and lectures, increasing support for research question
development by students, and enhancing faculty development
and supervisor support. Many students seemed to benefit
more from self-initiated projects than those from the course
catalogue. The PMH-DOCH 2 program enhanced the devel-
opment of CanMEDS competencies, facilitated career explo-
ration, and provided opportunities for patient interaction,
shadowing physicians and working with allied health profes-
sionals. Given the overall PMH-DOCH 2 program success, a
second hospital course partnership was established in 2006
with Toronto East General Hospital, a local community hos-
pital. A longer-term goal will be to evaluate the DOCH
program’s impact on the development of research capacity
and outputs among health-care faculty and staff.
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