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Abstract
Background—Despite recent advances in cancer survivorship knowledge and care, most
medical schools lack a comprehensive survivorship curriculum, potentially leaving students ill-
prepared for caring of survivors.

Methods—A total of 211 students and 22 oncology fellows in three institutions completed a
questionnaire assessing knowledge and experience in survivorship care.

Results—Medical students and oncology fellows lack knowledge in key survivorship issues.
Students were exposed to cancer survivors frequently in medical school but only half received
instruction or practiced critical components of survivorship care.

Conclusions—Improvement of both undergraduate and postgraduate training in survivorship
care is urgently warranted.

Introduction
Cancer survival rates have increased dramatically in the last two decades due to improved
therapies, earlier detection, more effective maintenance care, and more attention to
secondary prevention. For instance, while 5-year relative survival of childhood cancers was
less than 50 % in the 1970s, by 2000 the survival rate had improved to 65%i. As of 2003,
there were 10.5 million cancer survivors in the United States—more than 3.5% of the
population--according to the Office of Cancer Survivorship at the National Cancer
Instituteii. Many of these survivors will experience chronic effects of their illness and
treatment on their general health statusiii and psychosocial well-beingiv,v. Consequently,
they need a survivorship-directed medical historyvi and a team approachvii for their follow-
up care.

Undergraduate medical education curricula, however, are only beginning to incorporate
lessons on the long-term consequences of cancer treatments. Essential components for
survivorship training of future health care providers have been suggestedviii including pain
management, prevention of secondary cancers, and long-term consequences of illness and
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treatment. A recent report from the Institute of Medicine (IOM)7 on cancer survivorship
identified only a few institutions where cancer survivorship issues were incorporated into
health profession training.

Three institutions, the University of California, Los Angeles (UCLA), the University of
California, San Francisco (UCSF), and Drew University of Medicine and Science, are
collaborating on a Cancer as a Chronic Disease curriculum spanning the first three years of
medical school. Through a Delphi process, a consensus panel of faculty experts developed a
comprehensive list of curricular objectives in the attitudinal, knowledge and skill domains,
which have been published in the aforementioned IOM report and elsewhere8 and are listed
in Table 1 and Table 2. A growing set of new teaching “products” related to cancer
survivorship issues are being developed and implemented by the three schools, ranging from
a problem based learning (PBL) case of a breast cancer survivor to a self-study module on
prostate cancer. All are available onlineix.

Lacking an instrument to measure the efficacy of the new curriculum, a team of content
experts drafted outcome measures based on previous work on cancer preventionx. They
developed a knowledge testxi that included 25 questions, each of which addressed one of the
seven knowledge objectives of the curriculum. Additional questions assessed students’ level
of experience with cancer survivors and how competent they felt in providing care.

The present study was conducted as a needs assessment prior to the implementation of the
new curriculum and addressed two main questions: (1) What do senior medical students and
fellows in oncology training programs know about cancer survivorship? (2) How much
exposure and training do medical students receive, and how competent do they feel in caring
for cancer survivors? In addition, the authors explored the reliability (internal consistency)
and discriminant validity of the knowledge test.

Materials and Methods
We surveyed early fourth-year medical students who had not experienced the Cancer as
Chronic Disease curriculum in 2005. The survey instrument consisted of two parts, a
knowledge assessment and an experience survey. Students were invited to complete the
survey during class time on a voluntary and anonymous basis. Lunch was offered as an
incentive. The Institutional Review Boards at UCLA, UCSF and Drew University approved
the study.

The knowledge portion of the survey consisted of 25 multiple-choice questions each
addressing one of seven cancer survivorship knowledge competencies (Table 1) defined by a
panel of experts7. Each competency was addressed by two to five questions. Students were
instructed to choose an answer option of “I don’t know” when they had no basis for making
an educated guess. Correct answers were scored as +1, incorrect answers as −1, and “I don’t
know” as 0. Thus, scores could range from −25 to +25 with negative scores indicating a
preponderance of misconceptions. Both total score and a percent correct were calculated.

To determine the discriminant validity of the knowledge assessment instrument, we
compared students’ scores to those of twenty-two oncology fellows in medicine, surgery,
and pediatrics, three at UCSF and nineteen at UCLA.

The experience survey asked medical students to self-report their exposure to patients with
different types of cancer. Furthermore, they rated their self-perceived competence in eight
skill areas (listed in Table 2) using a 5-point Likert scale ranging from “very unskilled” to
“very skilled”.
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They also estimated how often they had observed, received direct instruction in, and
practiced the following activities with patients:

• Taking a comprehensive cancer history

• Counseling on consequences of cancer treatments

• Counseling on psychosocial concerns related to cancer

• Giving information on secondary prevention of cancer

• Working with interdisciplinary teams for continuity of care

All statistical analyses were carried out with SPSS version 14 (SPPS, Inc., Chicago, IL).

Results
Knowledge Test

Of the 238 senior students present in class on the day the survey was distributed, a total of
211 participated in the study—127 at UCLA, 61 at UCSF and 23 at Drew. Response rates
were 88.2%, 87.1% and 95.8%. The internal consistency of the knowledge test was modest
but acceptable for program evaluation (Chronbach’s alpha = 0.67).

Senior medical students answered on average 56% of the questions correctly, compared to a
mean score of 67% for fellows (see Figure 1). Both groups performed particularly poorly in
Competency 7 pertaining to long-term treatment consequences. On average, students
answered only 1.6 questions (out of 5) correctly on this topic and fellows, only 2.3. In fact,
students obtained a negative score, suggesting that they not only lack knowledge, but also
may have misconceptions. Also, 42% of the students and 31% of fellows demonstrated no or
incorrect knowledge (as indicated by zero or a negative score) about basic survivorship
terminology, such as “cure” and “long-term remission” (Competency 3). Furthermore, 37%
of the students lacked knowledge on the essential elements of a comprehensive cancer
history (Competency 6) compared to 9% of the fellows.

To determine the discriminant validity of the knowledge test, we contrasted performance by
students against oncology fellows using a t-test for independent samples. Although there
were no differences in variance between groups, we confirmed the analysis using the non-
parametric Mann-Whitney test to account for the large difference in sample size (211 vs.
22). As depicted in Figure 1, both approaches indicated that fellows had higher percentage
scores and total scores (p<.001).

Experience Survey
Most students reported having seen survivors of breast (90%), colorectal (85%), prostate
(82%) and gynecologic cancers (93%). In contrast, less than half (48%) had encountered a
survivor of leukemia or other childhood cancers.

By the end of the third year of medical school, most students had observed others caring for
survivors. As shown in Table 3, about half of the students, however, reported that they had
never received direct instruction on these topics (median: 53%) or practiced these skills
(median: 46%) , with the exception of taking a cancer history. Most students (79%) were
given the opportunity to take a patient’s cancer history at least once.

Using a Likert rating scale, students reported overall low competence levels in caring for
survivors (Figure 2). Students felt the least competent in working with a specialty team for
continuity of care, giving bad news about a malignancy, and tailoring pain medication.
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Discussion
In this study, we introduced a new instrument designed for the evaluation of a Cancer As
Chronic Disease curriculum and determined its psychometric properties. A panel of experts
determined the crucial skills and knowledge needed for survivorship care and subsequently
drafted questions related to one of seven competency domains, resulting into an instrument
with inherent content validity. In addition, we found evidence for its discriminant validity.
Specifically, oncology fellows, who presumably had better knowledge of cancer
survivorship, outperformed medical students albeit at an unsatisfactory level. The internal
consistency of our instrument was modest (0.67) but adequate for program evaluation.

Senior medical students in three institutions demonstrated limited knowledge about cancer
as a chronic disease. On average, students answered about half of the questions correctly
while oncology fellows performed only slightly better. In fact, we found a negative score for
Competency 7 suggesting that students may have misconceptions, and not just lack of
knowledge, about the consequences of cancer treatment on growth, osteoporosis, learning,
sexual function, and fertility. Furthermore, students were exposed to cancer survivors
frequently in medical school (with the exception of childhood cancer survivors).
Nonetheless, about half of the student never received direct instruction or practiced critical
components of survivorship care. In addition, and perhaps consequently, students reported
low confidence in all cancer survivorship-related patient care activities, such as giving bad
news, tailoring pain medication, and working with a specialty team. The latter is particularly
disconcerting given the multidisciplinary nature of survivorship care.

Our study has several limitations. First, a relatively low number of oncology fellows
participated (compared to the number of medical students). Thus, they may not have
represented fellows nationally. Furthermore, our study relied on students’ self-reported
experience and competence in survivorship care. Previous studies (e.g.,xii ) have shown that
self-reported competence may lack validity. Finally, the level of reliability of our knowledge
test precludes its use for assessment of individual students. Future studies involving larger
samples could conduct item-item correlations and Exploratory Factor Analysis to identify
items that do not fit and may lower the internal consistency. These items could be replaced
or removed all together to improve the reliability of the knowledge test.

Nonetheless, our assessment instrument could be used to evaluate educational interventions
designed to improve knowledge of long-term effects of cancer or to conduct a needs
assessment as described in this study. Our short assessment tool could function as a
benchmark against which subsequent curricular innovations can be evaluated. In this survey,
senior students who had not been exposed to a survivorship curriculum, had limited
knowledge about cancer as a chronic disease, experienced inadequate training, and reported
low confidence levels in related clinical skills, underscoring the need for a dedicated
survivorship curriculum. Since then, the three participating institutions have been
implementing a comprehensive survivorship curriculum using the survey instrument to
monitor its effect. Evidence was recently presented that the new curriculum improved
knowledge and self-rated competency.xiii

We also found that oncology fellows showed a surprising lack of knowledge in this domain.
As Ferrel and Winn8 pointed out, improvement of both undergraduate and postgraduate
training in survivorship care is urgently warranted. Additional efforts are needed to ensure
that knowledge and experience gained during undergraduate training transfer into
subsequent phases of the educational continuum. A thorough understanding of the special
needs of cancer survivors, including psychosocial functioning and long-term effects of
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treatment, is of paramount concern for both primary care and specialty physicians who will
be providing quality care for this special populationxiv.
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Figure 1.
Average total score and percentage correct in knowledge on survivorship issues for senior
medical students and fellows. Asterisk denotes a significant difference between fellows and
students at p<.001. Bars indicate standard deviations.
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Figure 2.
Senior students’ self-reported level of competence in caring for cancer survivors. Bars
indicate standard deviations.
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Table 1

Knowledge objectives of the “Cancer as a Chronic Disease Curriculum,” associated number of questions in
knowledge test, and performance by senior medical students and oncology fellows.

Competencies Number of
questions
included

Number of
questions
answered

correctly by
students

(mean ± SD)

Number of
questions
answered

correctly by
fellows

(mean ± SD)

Competency 1

   Understands that all cancer survivors are at increased risk for other cancers as well as
   recurrence of the original cancer, and need to avoid tobacco, eat right, and use
sunscreen.

4 2.5 ± 1.0 2.9 ± 1.2

Competency 2

   Understands basic mechanisms of genetic contribution to risk of cancer 5 3.5 ± 2.1 4.0 ± 1.1

Competency 3

   Understands common uses of the terms “cure”, “disease free survival”, and “cancer
survivor”

2 1.4 ± 0.7 1.5 ± 0.7

Competency 4

   Understands differences in cancer survivorship by gender, ethnicity and socio-economic
status

3 1.8 ± 1.0 2.1 ± 1.1

Competency 5

   Understands the variety of social consequences of cancer on su rvivors, including
difficulty
   getting employment and insurance, stigma, and the impact on the family and friendships

3 1.5 ± 0.7 1.9 ± 0.6*

Competency 6

   Knows the essential elements to obtain about cancer history, how to get information the
patient
   can’t provide, and how to interpret the health implications of this history.

3 1.5 ± 0.9 2.2 ± 1.0**

Competency 7

   Understands consequences of cancer treatment for different developmental stages,
including
   impact on growth, osteoporosis, learning, sexual function and fertility

5 1.6 ± 1.1 2.3 ± 1.0**

Total 25 14.0 ± 3.7 16.8 ± 4.2*

*
p < .05

**
p < .01

***
p < .01
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Table 2

Attitudinal and skills objectives of the of the “Cancer as a Chronic Disease Curriculum.”

Attitudinal objectives

1. Being comfortable prescribing medications of pain control, including opioids

2. Being comfortable asking new patients routinely about previous cancers

3. Willing to ask oncologists for consultation when appropriate

4. Considering general preventative issues as well as those related to cancer
 survivorship in cancer survivors

Skills objectives

1. Using key screening guidelines to identify people at higher risk for cancer

2. Providing appropriate and individualized recommendations for secondary prevention

3. Tailoring pain medication and other interventions for pain

4. Explaining and helping patients make decisions about advanced healthcare directives,
 living will

5. Giving bad news about second malignancies or relapse

6. Partnering with patients in decision making

7. Working as primary care provider with a specialty team for continuity of care

8. Providing current cancer inform ation for survivors at the appropriate reading level
 and language
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Table 3

Percentage of students who reported never having observed, received instruction in, or practiced caring for
cancer survivors.

Never observed
someone else

Never received
direct

instruction

Never practiced

Asking cancer survivors about
cancer history

13% 40% 21%

Helping cancer survivors deal with
treatment consequences

25% 53% 46%

Counseling cancer survivors with
psychosocial concerns

37% 56% 51%

Providing information on
secondary prevention to cancer
survivors

28% 49% 44%

Being involved in interdisciplinary
team to provide continuity of care

29% 53% 50%
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