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Abstract
Background Cancer survivors need high-quality follow-up
care that addresses long-term problems related to cancer and
their treatment. With growing numbers of cancer patients
transitioning from oncological treatment to survivorship care,
primary care physicians (PCPs) will play a major role in the
delivery of survivorship care.
Objective This pilot study was undertaken to provide initial
insights into internal medicine (IM) and family medicine (FM)
residents’ educational experience, training, and preparedness for
practice as healthcare providers of adult cancer survivors (ACS).
Design This study utilizes an anonymous cross-sectional,
electronic survey of a sample of US IM and FM residents.
Participants A total of 77 residents in their PGY-3 year of
training responded to the survey, including 53 IM (69 %) and
24 FM (31 %) residents.
Results The majority (97 %) of respondents performed as
PCPs for ACS during their training, and 81 % expected to
take care of such patients in the future. However, only a

minority reported feeling very comfortable in this role or very
confident of identifying cancer recurrence and potential long-
term effects of cancer treatment (13 %, 21 %, and 15 %, respec-
tively). Formal education in survivorship care was reported by
27 % of residents and was modestly associated with knowledge
responses. High clinical exposure (defined as having ≥10 oppor-
tunities to perform as the PCP for ACS) was significantly
associated with self-reported knowledge, comfort level, and
self-confidence in being able to evaluate and manage potential
long-term effects of cancer treatment and their symptoms.
Conclusions Our results suggest there is a substantial discon-
nect between resident’s educational experience, training, and
self-reported preparedness for practice in cancer survivorship
in both IM and FM training specialties.
Implications for Cancer Survivors Inadequate training in can-
cer survivorship represents a barrier to providing adequate
cancer follow-up. Inexperience or unawareness of essential
survivorship issues could lead to mistakes which affect survi-
vors’ health and timely assessment of long-term cancer-asso-
ciated morbidity. As PCPs will play a key role in the delivery
of survivorship care, effective educational opportunities and
achievement of competencies in adult cancer survivorship
care by primary care trainees are needed.
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In 2012, 13.7 million cancer survivors in the USA represented
approximately 4 % of the total US population [1, 2], and it is
expected that the population of cancer survivors will reach
almost 18 million by 2022 because of the rising incidence of
cancer and improving survival rates for most types of cancer
[3, 4]. Unfortunately, once patients survive their cancer, they
continue to be at risk for a unique set of physical and mental
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problems that can negatively impact their quality of life and
subsequent health care needs [5–9]. Acknowledging this, in
2006, the Institute of Medicine published a detailed report on
cancer survivorship which recommends comprehensive
follow-up care for all cancer survivors, including the preven-
tion and early detection of secondary malignancies, as well as
identification of changes in health status related to physical
and psychosocial problems that might develop years after
completion of treatment [10].

Due to the projected shortage of oncologists [11, 12], it is
expected that more cancer survivors will shift to their primary
care physicians (PCPs) for long-term survivorship care. Prior
research has shown that PCPs are willing to assume exclusive
responsibility for routine follow-up care after completion of
active cancer treatment, if they are provided with relevant infor-
mation from their oncologist colleagues in the form of survivor-
ship care plans [13–15]. However, PCPs may feel unprepared or
uncomfortable in this role and have reported being unfamiliar
with current survivorship care guidelines, perceiving they lack
sufficient knowledge and confidence to assume responsibility for
survivors’ cancer-related needs [15–19].

Inadequate training in cancer survivorship represents a barrier
to providing adequate cancer follow-up. Lack of knowledge and
understanding about survivorship issues may significantly inter-
fere with the physicians’ ability to effectively assess and treat the
myriad of physical and emotional issues cancer survivors may
face in the future, as well as their capacity to provide counseling
on long-term cancer-associated morbidity.

In the current literature, several studies have addressed the
concerns and opinions of oncologists, PCPs, and patients
regarding cancer survivors’ long-term care. Nonetheless, to
the best of our knowledge, there is almost no information
regarding PCPs’ academic preparation and preparedness to
practice as health care providers for cancer survivors. The
present study was conducted to provide initial insights about
internal medicine (IM) and family medicine (FM) residents’
educational experience as PCPs for adult cancer survivors
(ACS), their training in this area, and self-reported prepared-
ness and expectations for practice in this role.

Methods

Sample

Our goal for this study was to capture a representative sample
of US IM and FM residents’ perceptions about this topic.
There is no published information regarding the number of
programs that provide training in survivorship care for prima-
ry care medicine programs, nor are there studies examining
residents’ perceptions about these issues. We invited residents
who were in their last year of training (PGY-3) at the end of
the academic year, in hopes of obtaining the most reliable

information about residents’ educational experiences in adult
cancer survivorship. As this was a pilot study, we aimed to obtain
100 responses from a representative sample of US resident
physicians. To do this, we first downloaded a list of the
AAMC-affiliated medical schools (which was posted on the
AAMC website in February 2013), and then stratified the list
by AAMC region (Southern, Central, Northeast, and Western).
We then randomized the list of schools within region and initially
selected the first two schools from each region, with the expec-
tation that a 30 % response rate would result in our target of 100
responses. We contacted a residency program representative in
each of these initial eight IM and eight FM programs (Program
Director or Coordinator) and asked them about their willingness
to share the survey invitation with their PGY-3 residents. If a
school declined to participate, we sequentially proceeded down
the randomized list of schools to invite the next school on the list
(e.g., two of the initial 16 programs declined due to concerns
about resident survey burden, and two others were nonrespon-
sive to emails or phone calls). After approximately 15 days of
tracking survey responses (n=24), it became clear this strategy
would not likely result in our initial goal of 100 respondents. We
then modified our IRB protocol and sent e-mail invitations
directly to eligible residents themselves. We did this by using
the randomized list of schools to contact residents via e-mail if
their emails accounts were available on their program’s website.
If their e-mail addresses were not available, the e-mail invitation
was sent to the program director or program coordinator asking
them to forward it to their PGY-3 residents. In total, 71 programs
from the randomized list of schools were contacted, but we were
unable to track whether emails were forwarded along to residents
by program directors/coordinators. A total of 77 residents in their
PGY-3 year of training responded to the survey, including 53 IM
(68 %) and 24 FM (32 %) residents.

Instrument

A brief 13-item survey was developed after reviewing the liter-
ature relevant for PCP surveys in survivorship care and physician
residents’ surveys regarding their preparedness for practice
[15–20]. Because all areas of interest for our study were not
covered in existing questionnaires, additional questions were
created. The questionnaire assessed participant’s experience,
training received, and self-reported knowledge and preparedness
for practice as PCPs for ACS. Core survey items to assess
resident physicians’ knowledge and their preparedness for
practice (measured as comfort and confidence performing as
PCPs for ACS) contained Likert-type scale response options.
In the survey invitation for this study, we defined ACS as a
patient with a history of cancer not undergoing active onco-
logical treatment and 18 years of age or older. The instrument
was pretested with PGY-3 IM and FM residents (n=11) at the
authors’ home institution, and no edits to the items were
needed after pretesting.
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Procedures

The study was conducted from mid-March 2013 to June 30,
2013. All survey responses were anonymous, and no institu-
tionally identifying information was collected. No incentives
were provided for participation in the survey. The study and
subsequent protocol modification were reviewed and ap-
proved by the University of Arkansas for Medical Sciences’
Institutional Review Board.

Statistical analysis

Descriptive statistics were calculated using SPSS software.
Variations in responses by specialty (FM vs. IM) and by level
of clinical exposure (dichotomized into high vs. low; ≥10
versus <10 opportunities to act as PCP for ACS) were ex-
plored using parametric statistics for continuously scaled
items (t tests for independent samples) and nonparametric
techniques (chi-square analyses) for categorically scaled re-
sponse items. Spearman correlations were computed to assess
relationships between items (e.g., knowledge and education).
Because no statistical differences were found between IM and
FM residents’ responses to survey items for comfort, confi-
dence, and formal training (detailed results not reported here-
in, but available if desired), all of the following results present
analyses combining both specialties.

Results

Residents’ experience and training as primary care providers
for ACS

As shown in Table 1, a total of 97 % of the residents reported
having the opportunity to act as the primary care provider for
adult cancer survivors during their training. The majority
(81 %) reported experiencing these encounters in their conti-
nuity care clinic. High clinical exposure was reported by 57%
residents. Formal education in adult cancer survivorship care
was reported by 27% of the respondents, most (90 %) were in
the form of some type of didactic delivery method.

Resident’s preparedness for practice as primary care providers
for ACS

As shown in Table 2, the vast majority of residents (81 %)
expected to take care of adult cancer survivors in the future.
However, only 13 % of respondents reported feeling very
comfortable as PCPs of these patients. Assessment of self-
reported competencies indicated that few residents (21 %) felt
very confident in their ability to identify symptoms that may
be a sign of cancer recurrence, 15% felt very confident in their
ability to evaluating and managing potential long-term effects

Table 1 Residents’ experience and training received as primary care
providers for adult cancer survivors (N=77)

N (%)

Training specialty

Internal medicine 53 (69)

Family medicine 24 (31)

Experience as PCP of ACS during residency training

None 2 (3)

<10 opportunities 31 (40)

≥10 opportunities 44 (57)

Location of adult cancer survivors’ primary care encounter

Primary care continuity clinic 62 (81)

Subspecialty clinic (hemato-oncology) 23 (30)

Formal education in adult cancer survivorship primary care

Yes 21 (27)

Didactic conferences 17/21 (81)

Didactic plus rotation 6/21 (29)

Scheduled rotations 2/21 (10)

No 56 (73)

PCP primary care physician, ACS adult cancer survivors

Table 2 Residents’ expectations and preparedness to practice as primary
care providers for adult cancer survivors (N=77)

N (%)

Expect to take care of adult cancer survivors in your future practice

Agree 61 (81)

Disagree 14 (19)

Confidence in evaluating and managing potential long-term effects of
cancer treatment and symptoms

Very confident 11 (15)

Somewhat confident 45 (59)

Not very confident 20 (26)

Confidence in using clinical skills to identify cancer recurrence symptoms

Very confident 16 (21)

Somewhat confident 50 (65)

Not very confident 11 (14)

Knowledge of when to schedule follow-upmedical visits, tests and cancer
screening in adult cancer survivors

Very knowledgeable 4 ( 5)

Somewhat knowledgeable 36 (47)

Not very knowledgeable 31 (40)

Barely knowledgeable 6 ( 8)

Comfort in role as a primary care provider for adult cancer survivors

Very comfortable 10 (13)

Somewhat comfortable 59 (77)

Very uncomfortable 8 (10)
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Discussion

Due to improvement in cancer diagnosis and treatment, cancer
has become a chronic disease and it is expected that approx-
imately 1 of every 30 Americans will become a cancer survi-
vor during their lifetime [21]. As PCPs will take care of a
growing number of cancer survivors, actions to ensure they
are ready for this task should be implemented.

Results of this pilot study provide initial insights about IM
and FM residents’ experience as PCPs for ACSs, training,
levels of preparedness, and expectations for practice as
healthcare providers of this population. We found that most
of the surveyed residents had provided care for adult cancer
survivors in primary care continuity clinic settings, which is
not surprising given the increasing population of cancer sur-
vivors. Most residents also expected to take care of adult
cancer survivors after completing their residency training,
but only a minority of respondents felt prepared and knowl-
edgeable in providing adult survivorship care. These results
are in accordance with previous studies reporting that most
PCPs did not feel confident in their knowledge of testing for
recurrence [20], were not familiar with current surveillance
guidelines [15], felt inadequately trained in survivorship care,
and were prone to order excessive tests/treatments as malprac-
tice protection [22].

Similar to previous studies of residents in other areas of
medicine [23, 24], our results indicated that clinical exposure
was positively associated with self-reported preparedness for
practice (for two of the three items assessing comfort and
confidence in treating long-term effects of cancer and its

treatment). However, there might be some hidden challenges
inherent in caring for survivors (e.g., high anxiety on the part
of the both patient and provider regarding the possibility of
recurrence; the need for both parties to “hold” this anxiety
together in a productive way without ordering an undue
number of tests, etc.) which requires much more than simple
exposure to patients. The educational gap in cancer survivor-
ship care for primary care trainees represents an important
threat to the delivery of high quality of care for cancer survi-
vors. Inexperience or unawareness of essential survivorship
issues could lead to mistakes which affect patients’ health and
timely assessment of long-term cancer-associated morbidity.
This may explain why clinical exposure was not associated
with confidence in identifying cancer recurrence in our resi-
dent sample. We also suspect that either a lack of or inade-
quate training in cancer survivorship care might explain the
low levels of confidence in providing adult survivorship care
in primary care trainees in comparison to their confidence
levels in caring for patients with other chronic disease, such
as DM and HTN (confidence levels ranging between 80 and
94 %) [23]. The low levels of self-reported preparedness and
knowledge in survivorship care found in our study might be
just a reflection of lack of familiarity with fundamental survi-
vorship concepts, as the majority of residents reported little or
no formal training in cancer survivorship during residency
training. Our findings are consistent with prior reports where
senior medical students and oncology fellows were found to
have poor knowledge in basic cancer survivorship terminolo-
gy and in long-term treatment consequences [25], and with
research showing PCPs have limited awareness of long-term
effects of chemotherapy used in the treatment of high preva-
lent malignancies like breast and colon cancers [19].

In this study, residents’ reports of formal education in
survivorship care was only modestly associated with knowl-
edge, and was not statistically associated with ones’ confi-
dence or comfort level. This lack of association between
education and preparedness is not surprising given that only
27 % of residents reported formal education in this area.
Nonetheless, this relationship highlights the need to consider
how best to provide high-quality educational opportunities in
ACS care for PC trainees. We believe the educational gap for
cancer survivorship care could be improved if there were more
standardized cancer survivorship training in medical school
curricula and postgraduate training. Cancer education curric-
ula likely need to include exploration of these themes, with
opportunities for self-reflection and development of mindful
practice. As reported in this study, education in ACS was
primarily didactic (81 %); it is possible there is room for
improvement in the way cancer survivorship is taught, to
ensure practical, interactive, relevant survivorship learning
experiences founded on practice-based learning and
systems-based assessment through group projects and review
of their own patient outcomes. Furthermore, since objective
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of cancer treatment, and 5 % felt very knowledgeable in long-
term follow-up care (when to schedule follow-up visits, tests,
and cancer screening in ACS).

Experience in acting as the PCP for ACS was significantly
associated with knowledge (χ2=8.18, df=3, p=0.04), self-
reported comfort level (χ2=5.87, df=2, p=0.05), and with
one’s clinical self-confidence in being able to evaluate and
manage potential long-term effects of cancer treatment and
their symptoms, e.g., chronic pain, emotional distress, lymph-
edema, etc (χ2=7.22, df=2, p=0.03); but not for confidence
in identifying symptoms or signs of cancer recurrence (χ2=
4.05, df=2, p=0.13). However, formal education about caring
for ACS patients was only modestly associated with the
survey item that assessed knowledge (Spearman r=0.19, p=
0.047) and was not statistically associated with items
assessing one’s comfort level in providing primary care for
adult cancer survivors (r=0.15, p=0.10); nor with one’s clin-
ical self-confidence to identify symptoms that may be a sign of
cancer recurrence (r=0.08, p=0.23) or their confidence in
being able to evaluate and manage potential long-term effects
of cancer treatment and their symptoms (r=0.16, p=0.08).



assessment of competency is known to be a major driver of
learning, survivorship curricula should incorporate relevant
measures of competency achievement either by observing
the resident in direct patient encounters or via high-fidelity
simulations, in order to stimulate the process of learning itself.
Nonetheless, initiatives to begin addressing these educational
needs have been published. For example, Uijtdehaage et al.
[26] describe a portable framework for a cancer survivorship
curriculum that was successfully implemented at their medical
school level and that resulted in improvement in both knowl-
edge in survivorship issues and self-reported comfort in pa-
tient care activities. Also, Shayne et al. [27] presented a
workshop to improve cancer survivorship education into the
curriculum of a hemato-oncology and radiation oncology
fellowship. Their six-session workshop showed statistically
significant improvement in provider’s comfort discussing sur-
vivorship issues with patients, their knowledge in this area,
and their confidence in their ability to explain a survivorship
care plan to patients. These initiatives are encouraging and
have the potential to eventually improve the overall quality of
care delivered to cancer survivors.

Our study has several limitations which should be ac-
knowledged. First, this was a small pilot study, which limits
our ability to draw definitive conclusions regarding the ob-
served frequencies and relationships between variables exam-
ined in the study. Although we believe the sample provides a
representative snapshot of US FM and IM resident physicians
at the time of completing their training, our study results have
limited generalizability in that the survey was sent only to US
medical schools that have both FM and IM residency pro-
grams. Despite these limitations, we have few reasons to
believe that resident physicians in other FM and IM programs
in the USA would report a different profile of survey re-
sponses, but we did not collect demographic data that would
allow us to definitively state such an assertion. Likewise, it
would have been helpful to collect data on residents’ personal
exposure to/experience of cancer as certain learner character-
istics—in particular a personal history of cancer—may impact
knowledge regarding survivorship care [28]. Similarly, it is
possible that residents who are more experienced or interested
in cancer survivorship responded to the survey than those who
are less interested or experienced, in which case the survey
results probably reflect an overestimate in all areas measured
compared to the average resident sample. Another limitation
of this study is the reliance on self-reported data based on
residents’ perceptions of their preparedness. It is possible that
residents’ low levels of comfort and confidence in providing
survivorship care are an underestimation of their competen-
cies, as trainees may underrate themselves compared with the
ratings of their supervisors [29, 30]. Nonetheless, we consider
these levels with respect to survivorship care to be substan-
tially lower than those experienced with respect to care of
patients with other chronic conditions (e.g., hypertension or

diabetes) [23], though we cannot assure this statement as the
survey did not include comparison items.

Also, we encountered methodological challenges in
obtaining an adequate number of responses with our initial
sampling plan which would have allowed for calculating
response rates. In balancing the need to quickly obtain re-
sponses before residents graduated in June, we resorted to a
strategy that would increase response rates, but with concur-
rent loss of the ability to estimate true survey response rates.
To improve responses in future studies of residents, it may be
useful to provide lottery-based incentives, or to partner with
existing board-related associations who have the information
and ability to capture a more representative national sample of
residents. Similarly, we were unable to address any concerns
about potential nonresponse bias, due to the anonymous na-
ture of the survey and the minimal collection of demographic
and institutional data.

Conclusions

In summary, our results suggest there is a substantial discon-
nect between academic preparation, self-reported prepared-
ness, and expectations for practice as healthcare providers of
ACS among trainees of both training specialties. These find-
ings provide potentially important information regarding a
need to establish effective formal educational opportunities
and achievement of basic competencies in adult cancer survi-
vorship care by internal medicine and family medicine resi-
dents. Although calls for improving education in cancer sur-
vivorship have been published since the 2006 IOM “lost in
transition” report, further efforts to address this gap are clearly
needed.
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