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Abstract

Introduction—Guideline-recommended surveillance reduces likelihood of colorectal cancer
(CRC) recurrence, yet surveillance rates are low in the United States (US). Little is known about
CRC surveillance rates among patients without health insurance and their primary care clinicians/
oncologists' attitudes towards surveillance care.

Methods—A retrospective study of 205 patients diagnosed with Stage I-111 CRC from 2008-2010
was conducted in an integrated system with a network of providers delivering care to patients
lacking health insurance coverage. Surveillance patterns were characterized from medical records
and logistic regression models examined correlates of guideline-concordant surveillance. 41
Parkland primary care physicians (PCPs) and 24 oncologists completed surveys to assess their
attitudes and practices regarding CRC surveillance.

Results—38% of CRC patients received guideline-concordant surveillance; those with early
stage cancers were less likely to receive surveillance (OR=0.35; 95 CI: 0.14, 0.87). PCPs and
oncologists differed markedly on who is responsible for cancer surveillance care. 77% of
oncologists responded that PCPs evaluated patients for cancer recurrence while 76% of PCPs
responded that these services were either ordered by oncologists or shared with PCPs. 67% of
oncologists said they rarely provide a treatment and surveillance care plan to survivors and over
half said that they infrequently communicate with patients' other physicians about who will follow
patients for their cancer and other medical issues.
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Discussion—Care coordination between PCP and oncologist is needed to improve CRC
surveillance. New models of shared care clearly delineating roles for oncologists and PCPs are
needed to improve CRC survivorship care.

Keywords
Colorectal cancer; surveillance; primary care physicians; oncologists

Introduction

Colorectal cancer (CRC) is the third most common cancer in both men and women
worldwide with over 60% of individuals in the United States (US) surviving at least 5-years.
1 During 2016, there were over 1.45 million CRC survivors living in the US 1, a figure that
is projected to increase 35% by 2020. Globally, the burden of CRC is expected to increase
60% by 2030.2 Guideline-recommended post-cancer surveillance reduces likelihood of CRC
recurrence; yet rates of CRC surveillance in the US are low.3

The transition from active treatment for cancer to surveillance is pivotal to the long-term
health of cancer survivors. Many survivors, especially those that are socio-economically
vulnerable, report that they are unaware of the cancer treatments received, long-term health
risks, and follow-up care needed to manage their disease. Studies globally have shown that
being a racial/ethnic minority, older, and of lower socioeconomic status is associated with
underuse of cancer surveillance care. In the US, this is particularly concerning for racial/
ethnic minority population because they have the highest mortality rates.® Furthermore,
studies globally indicate that poor health literacy and multiple comorbidities are associated
with poor care coordination.5: 7

Despite clear clinical guidelines on CRC surveillance care processes, there is lack of
consensus about who is responsible for providing and coordinating CRC surveillance care.8.
Depending on the health care setting, primary care, oncology, or gastroenterology providers
may be involved in ordering and following up on CRC surveillance tests with limited,
deliberate organization of care and exchange of information between specialties to facilitate
appropriate delivery CRC surveillance care 2 Notably, in a nationally representative study
conducted in the US, primary care providers (PCPs) and oncologists differed markedly in
their knowledge, attitudes, and practices with respect to care of breast and colorectal cancer
survivors. 10 Studies suggest that a lack of coordination between specialties, coupled with
health disparities that exist among socio-economically vulnerable populations, may result in
more pronounced negative effects, such as a higher 5-year mortality rate, increased
comorbidities, secondary cancers, and recurrence.11

To date, few studies have investigated rates of and factors associated with guideline-
concordant surveillance among CRC survivors with inadequate or no health insurance,
referred as under- and uninsured CRC survivors. Further, there is limited knowledge about
PCPs and oncologists' perspectives on surveillance for CRC patients receiving care in an
integrated health system, where infrastructure should support coordination. Therefore,
drawing from both medical records and physician surveys, the purpose of this study is
twofold: (1) To characterize CRC surveillance patterns and correlates of receiving guideline-
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Methods

concordant CRC surveillance among under- and uninsured CRC survivors, and (2) to
compare PCPs' and oncologists' attitudes and practices regarding care of CRC cancer
survivors in an integrated safety-net health system. We hypothesize that PCPs and
oncologists practicing within an integrated system would demonstrate clear allocation of
responsibilities in the follow-up care of cancer survivors that would derive from practicing in
a single institution with uniform structures, policies, and procedures

Study Design

We conducted a retrospective cohort study including all patients diagnosed with Stage I-111
CRC (CRC survivors) from 2008 to 2010 and who received care at Parkland Health &
Hospital System (Parkland) and a cross-sectional survey of PCPs and oncologists practicing
within the Parkland network using the validated Survey of Physician Attitudes Regarding
Care of Cancer Survivors (SPARCCS) survey over a three-month period in 2013.
Institutional review board approval was obtained through University of Texas Southwestern
Medical Center IRB.

Study Setting

Parkland is an integrated public safety-net system that organizes and delivers health care and
other health-related services to those who are under- and uninsured residents of Dallas
County, Texas. It is one of the largest public health hospital systems in the US serving more
than 1 million patient visits a year and delivering care across 20 community-based clinics.
At the time of this study, Parkland coordinated care for all patients through a centralized
group of schedulers who assisted patients with clinic appointments and by empaneling
patients to specific clinics and providers. However, there were no care coordination services
dedicated to cancer survivors.

Data Collection

A research assistant experienced in medical record audits extracted data from patients'
medical records following a protocol developed by the principal researcher (BB). We
included 205 patients diagnosed with Stage I, 11, and 111 CRC as a single, incident cancer
between 2008 and 2010 and receiving care at Parkland. We excluded patients with Stage IV
cancer because surveillance guidelines are relevant only for non-metastatic cancers (Stages
I, 11, and I11).

We also administered the validated SPARCCS 12 survey to PCPs and oncologists affiliated
with Parkland in the period, March-December 2013. The SPARCCS was developed by the
National Cancer Institute using previously developed questionnaires and later revised
following a series of cognitive interviews. Separate questionnaires were developed for
oncologists and PCPs to include specialty-specific items. However, the questionnaires
contain identical items assessing PCP and oncologists' knowledge, practices, and perceived
roles and responsibilities regarding post-treatment follow-up care of CRC survivors. 10: 12
Four data collectors distributed surveys to physicians at group forums regularly convened by
Parkland for ongoing training and quality improvement. Physicians completed the surveys
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Measures

and handed them back to the data collectors with no identifying information. The length of
time to complete the survey ranged between 15-30 minutes. The full survey instruments are
available as supplementary material online.

Guideline-recommended CRC surveillance was assessed using National Comprehensive
Cancer Network (NCCN) guidelines!3. Up-to-date with cancer surveillance was defined as
survivors who received any of the following interventions per NCCN guidelines, with all
time points calculated from date of end of active treatment:13 (1) carcinoembryonic antigen
levels (CEA, within 6 months), (2) endoscopy (colon or rectum, within 15 months), (3) at
least one primary care visit within 1 year, and (4) computed tomography (CT) scan within 6
months or 12 months. Endoscopy was defined as 15 months from end of active treatment
because subjects may not have been able to schedule tests at exactly 12 months. The
surveillance period began at the end of active CRC treatment, defined as receipt of a
definitive surgical procedure or adjuvant chemotherapy and/or radiotherapy as first course of
treatment after diagnosis. Surveillance modalities were each dichotomized as “yes [1]” or
“no [0]”. In addition, we assessed a composite measure by examining if patients received all
three (CEA, endoscopy, and CT scan) surveillance modalities.

SPARCCS survey measures included items to assess three distinct domains; (1) clinicians'
perceived skills and knowledge of survivorship care and surveillance, (2) care delivery
practices clinicians used for survivors, and (3) care coordination practices clinicians used for
survivors.

Covariates included patient sex, age (continuous), race/ethnicity (White Non-Hispanic,
Black Non-Hispanic, Hispanic, and Other), and Aealth insurance (Private/Commercial,
Medicare, Medicaid, Uninsured, Other), and cancer stage (1, |1, 111). Number of
comorbidities was summed up across twenty-three comorbidity diagnoses provided on the
medical records and comorbidity status was categorized as 0, 1, 2, and 3+.

Statistical Analyses

We analyzed medical record data by generating descriptive statistics (tabulations and means)
to examine distribution of patient demographics, tumor characteristics, and surveillance
modalities among the total sample as well as stratified by age. Because clear disparities in
cancer surveillance modalities emerged, we used bivariate and multivariate logistic
regression models to evaluate the effects of demographics, cancer stage, comorbidities, and
place of diagnosis on survivors receiving a CEA, endoscopy, and CT scan per NCCN
surveillance guidelines. The multivariate model controlled for covariates identified a priori
as potential confounders (demographics, insurance, number of comorbidities, place of
diagnosis, physical exam in the past 6 months, and stage of cancer).

We analyzed physician surveys descriptively by examining response frequency distributions
and computing Fisher's exact tests to examine differences between PCP and oncologist
responses. When specific survey items were not answered, we excluded those respondents'
item from analyses. All analyses were conducted using Stata 14.0 software.
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Results

Cancer follow-up care

Of the 205 patient records reviewed, 19% were Stage |, 36% stage and 46% were Stage |1l
with the average age at diagnosis of 56.1 years (Table 1). The majority of CRC survivors
were male (54%), non-White (80%), and uninsured (47%). Additionally, 54% of survivors
had more than three comorbid conditions, with hypertension being the most prevalent
condition. Results from the medical record audits show that only 38% of CRC survivors
received all guideline-recommended surveillance tests/procedures (CEA, endoscopy, and CT
scan).

In addition to descriptive characteristics, Table 1 provides bivariate and multivariate
associations between stage of cancer, demographics, number of comorbidities, and
guideline-recommended surveillance. Multivariate regression models revealed that cancer
survivors diagnosed with stage | and stage 11 cancer had significantly lower odds (OR=0.35;
95 ClI: 0.14, 0.87 for stage I; OR=0.36; 95% CI 0.18, 0.74 for stage 1) of receiving cancer
surveillance as compared to stage 111 cancer survivors.

PCP and oncologist attitudes and practices towards CRC surveillance

The overall response rate for the SPARCCS survey was 52% with 41 PCPs and 24
oncologists affiliated with Parkland responding to the survey. This response rate is within the
range of previous studies using the SPARCCS survey and in diverse populations. 1415

Surveillance Care Practices

Results from the SPARCCS illustrated in Table 2 show statistically significant differences
between PCPs and oncologists regarding delivery of cancer care including screening for
recurrent cancer (p < .01) and new cancers (p < .01), evaluation for cancer recurrence (p <.
01) and long-term effects (p < .01), and evaluation for psychological effects of cancer and
treatment (p < .01). Most oncologists responded that PCPs were responsible for screening
patients for recurrent cancer (77%), evaluating patients for cancer recurrence (80%) and
evaluating patients for adverse late or long-term physical effects of cancer and its treatment
(77%). Although it is less clear amongst PCPs responsibilities around delivery of cancer
care, an overwhelming majority (89%) responded that PCPs should be responsible for
screening for other new primary cancers. In regards to evaluating patients for adverse
psychological effects of cancer or cancer treatment, only 5% of oncologists responded that
they were responsible while half of PCPs responded that psychological evaluation is a
shared responsibility.

Results did not show a statistically significant difference in delivery of behavioral health
care including counseling for diet, exercise, and smoking cessation. However, the majority
of oncologists indicated that these were shared responsibilities between providers while the
majority of PCPs responded that the responsibility was on the PCPs to deliver these services.

Results also show a statistically significant difference between PCPs and oncologists
regarding the delivery of quality of life care, specifically treating pain related to cancer
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treatment (p = .01), depression and/or anxiety (o= .02), sexual dysfunction (p=.02), and
managing adverse long-term outcomes of cancer treatment (p < .01). The majority of
oncologists indicated that either the PCP is responsible or shares responsibility with the
oncologist to treat pain related to cancer treatment (95%) and managed adverse late or long-
term outcomes of cancer treatment (86%). Most PCPs, on the other hand, responded that
these services were either ordered by oncologists or shared between PCPs and oncologists.
Additionally, oncologists and PCPs both indicated that either managing depression/anxiety,
fatigue, and sexual dysfunction was ordered by PCPs or that it was a shared responsibility.

Oncologist-Patient and Oncologist-Physician Communication

The oncologists' responses to communication practices with PCPs and CRC survivors about
cancer surveillance are shown in Figure 1. The majority of oncologists (67%) indicated they
rarely or never provide a care plan summarizing cancer treatments and surveillance
recommendations to CRC survivors. Yet, most oncologists responded that they notify their
patients that a particular physician will continue to provide follow up care for medical issues
(78%) and long-term effects of cancer (62%). However, over half of the oncologists
indicated that they do not discuss with the patients physicians (59%) about who will follow
patients for their cancer and handle other medical issues.

Perceived skills and knowledge of PCPs

PCP and oncologist's knowledge and skills regarding follow-up care for CRC survivors is
illustrated in Figure 2. Although the majority of PCPs and oncologists indicated that PCPS
have the skills necessary to initiate appropriate screening or work up to detect recurrent
cancers, a lower percentage of PCPs (56%) and oncologists (42%) responded that PCPs
should have primary responsibility for providing cancer follow-up care. Furthermore, 44%
of PCPs and 54% of oncologists felt that PCPs did not have the skills to provide follow-up
care for effects of cancer or its treatment. There was also statistically significant difference
between PCPs and oncologists regarding the ability to provide psychosocial support with
44% of PCPs responding that they are better able to provide psychosocial support as
compared to only 13% of oncologists (p<0.05).

Discussion

Our study based at an integrated health system serving socio-economically disadvantaged
CRC patients shows that only 38% of CRC survivors received guideline-concordant
surveillance. Further, CRC survivors diagnosed with early stage cancer (Stage | and Il vs.
Stage I11) were less likely to receive guideline-concordant surveillance. These results are
similar to a cluster analysis of CRC survivors in France describing surveillance patterns
across three groups ranging from 29-47% with tumor stage as a predictor of surveillance
patterns.18 On surveying PCPs and oncologists using the validated SPARCCS survey
instrument, we found statistically significant differences between PCPs and oncologists on
whether PCPs should have primary responsibility for providing cancer follow-up care. More
notably, there were significant differences between PCPs and oncologists on who was
responsible for ordering surveillance care services. Most oncologists reported saying that
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PCPs screened and evaluated patients for cancer recurrence, while PCPs reported that either
oncologists ordered these services or that it was a shared responsibility.

The rate of CRC surveillance observed in our sample of safety-net patients (38%) is
consistent with what has been observed in studies utilizing SEER-Medicare data (40-43%)
17 suggesting the problem of suboptimal CRC surveillance after treatment is not limited to
vulnerable or safety-net populations. Notably, survivors diagnosed with early stage cancer
were less likely to receive recommended surveillance than those diagnosed with Stage 111
cancer. This relationship remained significant after controlling for a number of covariates,
including comorbidities. If preventing cancer recurrence is the objective, then ensuring the
highest rates of surveillance among the early stage cancers provides the highest probability
of success. In our study, we were unable to ascertain reasons for the lower surveillance
among early stage cancers but other studies have identified patient, provider, and system
barriers, which may play a role in our sample as well. 18: 19 Thus, it is critically important to
implement patient education and quality improvement strategies to increase rates of
surveillance in Stage | and 1l CRC survivors.

Suboptimal CRC surveillance rates may be due to a lack of consensus in the medical care
community about who is responsible for surveillance for cancer survivors. While past
studies have shown a lack of consensus among physicians within non-integrated systems 10
and across international settings 20, results from this study demonstrate that PCPs and
oncologists within an integrated system also have a lack of consensus around the responsible
for cancer surveillance care. Specifically, in contrast to national findings, oncologists
believed that PCPs were responsible for cancer surveillances while primary care physicians
preferred a shared care model. Our study also revealed limited communication and transfer
of information between PCPs and oncologists about who will follow patients for their cancer
and other medical issues, which further compromises the likelihood of delivering high
quality surveillance care. These findings support studies conducted in not only in the US but
also from Canada 21, United Kingdom 22, and the Netherlands 23 around poor
communication between PCPs and cancer specialists.

Our findings should be considered in light of limitations. The sample size of patients from
the medical record audit was small and therefore, we may have decreased power and limited
ability to study determinants. Additionally, generalizability to current care is unclear; as
indicated, in recent years, Parkland actively undertook systematic initiatives in
communication and care coordination across their primary care clinics. We also
administered the survey among oncologists from multiple subspecialties and were unable to
differentiate oncologists providing care for CRC patients from others to correlate precisely
these responses to CRC surveillance results. The response rate was also relatively low and
we did not have data to distinguish characteristics between respondents and non-
respondents. Finally, we did not collect data from patients about their perspectives and
experiences around CRC surveillance. Future studies should include patient perspectives of
care coordination.

Notwithstanding these limitations, our study is one of the first to study patterns of CRC
surveillance care and physician attitudes, practices, and communication in an integrated
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safety-net system. This context is significant because many health systems in the US are
increasing integration through accountable care organizations emphasizing on value-based
care and cost savings. 24 The patient population we studied is also significant as racial/ethnic
and socioeconomic disparities in cancer care are increasing and it is not clear which
strategies to increase patient adherence to surveillance are best. More research and evidence
of gaps in care is needed from minority and under- and uninsured groups of patients.

In conclusion, we observed suboptimal CRC surveillance among socio-economically
vulnerable patients and lack of consensus among physicians in an integrated system about
who was responsible for follow-up of CRC survivors. The results of our study show that
even within an integrated health system there is significant room for improvement. Well-
coordinated, patient-centered care calls for a care model reflecting a multi-team system,
specifying PCP/oncology paths, creating a shared mental model, engaging physician
champions and leadership, and creating closed-loop communication. 25 As care models
continue to evolve, future research should focus on creating and evaluating such approaches
across diverse health system settings to optimize survival for cancer patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Surveillance care practices

Table 2

Page 14

PCP n=41N  Oncologist n=24
(%) N (%)
Delivery of care
Screening for recurrent cancer
PCP orders this service 7(19) 17 (77)
Oncologist orders this service 15 (41) 1(5)
Oncologists and PCP share responsibility 13 (35) 2(9)
Another specialist orders this service 0 (0) 1(5)
I am not involved in this care 2(5) 1(5)
Screening for other new primary cancers
PCP orders this service 32 (89) 8 (36)
Oncologist orders this service 1(3) 8 (36)
Oncologists and PCP share responsibility 3(8) 5(23)
Another specialist orders this service 0 (0) 0 (0)
I am not involved in this care 0 (0) 1(5)
Evaluating patients for recurrence of cancer
PCP orders this service 6 (17) 16 (80)
Oncologist orders this service 16 (44) 0 (0)
Oncologists and PCP share responsibility 13 (36) 3(15)
Another specialist orders this service 0 (0) 1(5)
I am not involved in this care 1(3) 0 (0)
 Evaluating patients for adverse late or long-term physical effects of cancer or
its treatment
PCP orders this service 3(9) 17 (77)
Oncologist orders this service 14 (44) 0(0)
Oncologists and PCP share responsibility 14 (44) 5(23)
Another specialist orders this service 1(3) 0 (0)
I am not involved in this care 0(0) 0(0)
Evaluating patients for adverse psychological effects of cancer or its treatment
PCP orders this service 10 (28) 11 (50)
Oncologist orders this service 8(22) 1(5)
Oncologists and PCP share responsibility 16 (50) 10 (45)
Another specialist orders this service 0 (0) 0 (0)
I am not involved in this care 2(6) 0(0)
Delivery of behavioral health care
Counseling on diet and physical activity
PCP orders this service 21 (57) 8(36)
Oncologist orders this service 2(5) 2(9)
Oncologists and PCP share responsibility 14 (38) 12 (55)
Another specialist orders this service 0(0) 0(0)
I am not involved in this care 0 (0) 0(0)
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<0.001
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<0.001
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<0.001
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Counseling on smoking cessation
PCP orders this service
Oncologist orders this service
Oncologists and PCP share responsibility
Another specialist orders this service
I am not involved in this care

Delivery of quality of life care

Treating pain related to cancer treatment
PCP orders this service
Oncologist orders this service
Oncologists and PCP share responsibility
Another specialist orders this service
I am not involved in this care

Treating depression andyor anxiety
PCP orders this service
Oncologist orders this service
Oncologists and PCP share responsibility
Another specialist orders this service
I am not involved in this care

Treating fatigue
PCP orders this service
Oncologist orders this service
Oncologists and PCP share responsibility
Another specialist orders this service
I am not involved in this care

Treating sexual dysfunction
PCP orders this service
Oncologist orders this service
Oncologists and PCP share responsibility
Another specialist orders this service
I am not involved in this care

Managing adverse late or long-term outcomes of cancer treatment
PCP orders this service
Oncologist orders this service
Oncologists and PCP share responsibility
Another specialist orders this service

I am not involved in this care

PCP n=41N
(%)

21 (58)
1(3)
14 (39)
0(0)
0(0)

6(17)

12 (34)

13(37)
1(3)

309

23 (62)
0(0)
13 (35)
13)
0(0)

16 (43)
4(11)

17 (46)
0(0)
0(0)

18 (50)
3(8)
12 (33)
1(3)
2(6)

7(19)
8(22)

20 (56)
0(0)

1(3)

Oncologist n=24
N (%)

8 (36)
1(5)
12 (55)
1(5)
0(0)

12(55)
1(5)
9 (41)
0(0)
0(0)

6 (27)
5(19)

11 (50)
0(0)
0(0)

9 (41)
3(14)

10 (45)
0(0)
0(0)

4 (18)
8 (36)
7(32)
0(0)
3(14)

15 (68)
0(0)
7(32)
0(0)
0(0)

Fishers exact p-value

0.505

0.004

PCP=Primary care physician
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