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ABSTRACT

How Important are Perceptions?
Investigating the Effect of Perceived Care Coordination on Survival among a
Stage 111 Colorectal Cancer SEER Surgical Patient Population

By Breanna L. Blaess

Background

Colorectal cancer (CRC) is a major public health burden as the second
leading cause of cancer death in the United States. Patients’ perceptions regarding
their medical care team, quality of treatments, and communication between all
providers have an important impact on the patients’ confidence and comfortability
of their cancer care. We aimed to investigate the relationship between patients’
perceptions regarding care coordination and their survival.
Methods

We identified patients >21 years of age that underwent surgical resection
for pathologic stage 111 colon or rectal cancer diagnosed between August 2011
and December 2013 in the state of Georgia and Metropolitan Detroit Surveillance,
Epidemiology, and End Results (SEER) Registries’ catchment areas. Poor
perceived care coordination (PCC), our primary exposure, was measured using a
composite score from five questions on patients’ perceptions of their provider’s
knowledge of their case and quality of communication between themselves and
their providers.
Results

Among the 1,226 patients included in our analysis, 355 (29.0%) had poor
PCC and 871 (71.0%) had good PCC. Individuals with perceived care
coordination that was poor were more likely to be unmarried (p<0.001), have a
higher census tract poverty percentage (p < 0.001), and be on Medicare and/or
Medicaid (p=0.008). Univariate analysis found that those with poor PCC had a
24% increased hazard of death compared to those with good PCC (cHR=1.24,
95% CI: (1.00, 1.53)). Multivariate analyses adjusting for age, natal sex,
race/ethnicity, marital status, education, and poverty status found that those with
poor PCC had a 12% increased hazard of death compared to those with good PCC
(aHR=1.12, 95% CI: (0.90, 1.39)). Older patients had an increased hazard than
younger patients (aHR=1.45, 95% CI: (1.30, 1.63)) and this effect size increased
with increasing age. Males had an increased hazard compared to females
(aHR=1.31, 95% CI: (1.06, 1.61)).
Conclusion

Our study results suggest a slightly increased hazard of death for CRC
patients with poor PCC, though this is not statistically significant. These results
may be able to assist providers as well as hospital administrators and policy
makers towards enhancing patient-centered cancer care.
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CHAPTER I: LITERATURE REVIEW

Colorectal cancer (CRC) is a major public health burden as the fourth most
common incident cancer in the United States, with an estimated 150,000 new cases in
2020 [1]. Colorectal cancer is characterized by masses of cancerous cells called polyps
that grow on the lining of the colon, the rectum, or both. These polyps can extend beyond
the colorectal tract into other areas of the body, becoming increasingly dangerous if left
untreated. It is the second leading cause of cancer death in the United States among both
men and women with an estimated 53,000 deaths in 2020 [1].

There are various treatment options for colorectal cancer, dependent on the stage
of cancer at diagnosis. For earlier stage cancers, local therapies such as surgery and
radiation therapy are the two most common treatments [2]. The 5-year survival rate is
71% and higher for cancers that have not spread to surrounding lymph nodes or other
distant sites, depending on the extent of the tumor [3]. However, for later stage cancers
that have spread beyond the site of origin into lymph nodes and distant organs,
chemotherapy, targeted drug therapies, and immunotherapy are typically utilized in
addition to surgery [4-5]. The 5-year survival rate for cancers that have spread can be as
low as 14% [3]. Due to this rapid decrease in 5-year survival, it is important to identify
preventable risk factors that can reduce mortality in more advanced-stage colorectal
cancer.

Colorectal cancer differs from other types of cancers as there is more known
about the effects of individual lifestyle factors that can impact risk. One risk factor that
has been identified for colorectal cancer is an individuals’ tobacco and alcohol intake [6].

Tobacco and alcohol introduce carcinogens to the body which can increase the risk of



tumor cells forming and growing [7]. Chao et al. studied the impact that cigarette
smoking has on cancer-specific mortality among adult cancer patients and found that
those who smoked cigarettes 20 years or more had a 33% increased risk for cancer-
specific mortality (RR=1.33, 95% CI: (1.10, 1.61)) compared to those who never smoked
[8]. In Walter et al.’s study among first incident colorectal cancer patients from the
German DACHS study, lifetime heavy drinkers had a 37% increased hazard for disease-
free survival (aHR=1.37, 95% CI: (1.09, 1.74) compared to lifetime light drinkers [9].

A second individual risk factor for colorectal cancer is a poor diet and nutrition
regimen [6]. To address this, individuals can work to reduce intake of red meat and foods
with a high glycemic index and pursue a specific number of hours of physical activity
each week [6, 10-12]. McCullough et al. found that among colorectal cancer patients at
all stages, those who reported higher than median intake of red and processed meats had a
79% increased risk of colorectal cancer-specific mortality (RR=1.79. 95% ClI: (1.11,
2.89)) compared to those with intakes below the median [10]. In Meyerhardt et al.’s study
among stage Il colon cancer patients, those who consumed the highest quintile of high
glycemic index foods had a 74% increased hazard of all-cause mortality (aHR=1.74, 95%
Cl: (1.20, 2.51)) compared to those in the lowest quintile [11]. Meyerhardt et al. assessed
the relationship between metabolic equivalent task (MET) hours and mortality among
women with stage | to 111 colorectal cancer and found that patients who reported more
than 18 MET-hours per week had a 61% decreased hazard for cancer-specific mortality
(HR=0.39, 95% CI: (0.18, 0.82)) compared to women who reported less than 3 MET-

hours per week [12]. While individual lifestyle factors are important in reducing one’s



colorectal cancer risk and associated mortality, external factors that can impact an
individual’s treatment experience are important to assess as well.

Among the external factors that can impact a patient’s treatment experience is the
team of medical professionals providing their care. McDonald et al. have defined care
coordination as the organization of patient care between two or more participants
involved in patients’ care to facilitate the appropriate delivery of health care services
[13]. Due to the wide range of needs of cancer patients, involvement of several care
providers is necessary and typically includes primary care providers, medical oncologists,
chemotherapy doctors, nurses, and administrative personnel. Since the knowledge,
expertise, and responsibilities of these providers can be vastly different, there can be
challenges that arise in the process of coordinating care for cancer patients.

Several studies have identified communication between care providers as the
main challenge in care coordination, especially in care of cancer patients [14-17]. Gorin
et al. conducted a systematic literature review on whether more effective care
coordination leads to better quality of care and patient outcomes and found that better
care coordination significantly reduced hospitalization rates and emergency department
visits [14]. Trogdon et al. conducted a study to assess how care coordination impacts
adherence to treatment and survival by calculating the proportion of patients who were
shared between their surgeon and medical oncologist [15]. They found that patients who
belonged to medical oncologists and surgeons with higher “shared volume fractions”
were more likely to receive adjuvant chemotherapy and were less likely to visit an
emergency room (ME=3.9 percentage points, p=0.001) when compared to patients

belonging to providers with lower shared volume fractions [15]. This suggests that with



higher proportion of shared patients, providers are inherently going to be communicating
more, supporting the hypothesis that better care coordination improves patient outcomes.

The quality of the interaction in addition to the communication itself between
providers can also contribute to efficacy of care coordination [15, 16]. Easley et al.
conducted a study among 58 health care providers to determine what challenges may
arise during care coordination and concluded that communication itself was the biggest
problem [16]. The recurring themes within their participants’ responses were delays in
medical transcription, difficulties accessing patient information, physicians not being
copied on reports, lack of clearly defined and broadly communicated roles, and lack of
rapport between family practitioners and cancer specialists [16]. Each of these themes
reflect a lack of systematic processes to facilitate care coordination, resulting in a lack of
effective communication. Easley et al. recommend that every person on the cancer care
team collaborates efficiently to achieve the goal of high-quality care coordination. Thus,
collecting patient perspectives in addition to provider perspectives is important in
assessing the efficacy and identifying problems with care coordination.

As the individual who is most impacted by care coordination, obtaining patient
perceptions on the quality, access, and barriers regarding coordination of care is crucial to
improving outcomes. Past research has found that patients who feel their care is
fragmented are less likely to adhere to treatment guidelines, more likely to have
additional emergency department visits, and have less confidence in their care [14, 15,
18-21]. A variety of factors can impact an individuals’ perceptions including their

personal experiences, knowledge, and demographic factors. Any one of these or a



combination, whether they are simply perceived or are real obstacles, can act as an
additional challenge to achieving effective care coordination.

Several studies have found that comorbidities have a strong impact on a patients’
perceptions regarding their care coordination [18, 19, 21]. Hohmann et al. conducted a
systematic literature review on patient perspectives related to care coordination for
various types of cancer among groups of individuals with comorbidities and identified
frequently cited needs that were important for their care coordination [18]. Four areas
were: communication with and between providers, defining provider care roles, ease of
access to care information, and individualized patient care [18], which matches the goals
of providers identified earlier. Hawley et al., in their study of care coordination
perceptions among a population of breast cancer patients, found that women with two or
more comorbid conditions had lower satisfaction in their care coordination compared to
women with no comorbid conditions (OR=1.46, 95% ClI: (1.02, 2.11)) [19]. Durcinoska
et al. had a similar finding in their study of care coordination patterns and predictors
among a population of stage I, 11, 111, and IV colorectal cancer patients with greater than
three comorbid conditions compared to patients with none (beta=-4.51, SE=2.07,
p=0.049) [21].

Studies on care coordination have identified other patient characteristics that
significantly impacted their perception. Hawley et al.’s study among breast cancer
patients (OR=0.98, 95% CI: (0.97, 0.99)) found an inverse association between age and
perceptions of care coordination, with younger participants having worse care
coordination perceptions [21]. An inverse association was also found for Ayanian et al.

and Hawley et al. regarding education and perceptions of care coordination, with less



educated participants having worse care coordination perceptions [20, 21]. Ayanian et al.
compared those with college degrees to those who did not graduate high school
(difference: 10.3, p < 0.001) [20], while Hawley et al. compared those with some college
education or more to those with a high school education or less (OR=1.20, 95% CI: (0.88,
1.64)) [21]. Ayanian et al. also found a difference in perceived care coordination among
various racial and ethnic groups compared to English-speaking whites, with African
American (difference: 9.8, p < 0.001), Hispanic (difference: 4.4, p=0.06), Asian/Pacific
Islander (difference: 13.2, p < 0.001) and non-English speaking whites (difference: 21.9,
p < 0.001) reporting worse care coordination and worse quality of cancer care [20]. We
can see that these patient characteristics impact perceived care coordination, but they can
also have a significant impact on patient outcomes.

The relationship between patient’s perceived care coordination and survival
outcomes has not been extensively studied in general, but especially not among colorectal
cancer patients. A 2012 study by Gupta et al. assessed the relationship between patient
assessment of quality of care and survival outcomes among 702 colorectal cancer patients
across all stages [22]. They utilized a 31-item questionnaire asking patients about their
experience within the following domains: hospital operations and services, physicians
and staff, and patient endorsements for others on a 7-point Likert scale. For their analysis,
they dichotomized their exposure into “completely satisfied (7)” and “not completely
satisfied (1-6)” and found in a multivariate analysis of these questions that those who
were completely satisfied with their quality of care had better survival outcomes
compared to those who were not completely satisfied (HR=0.75, 95% CI: (0.59, 0.95))

[22]. Aside from this study, the research on this topic in this population is scarce.



A 2018 study conducted by Beesley et al. did assess the relationship between
perceived care coordination and survival among a population of 110 pancreatic cancer
patients in Australia [23]. They utilized 15 questions from a questionnaire developed by
Young et al. [24] related to communication and navigation in care coordination.
Participants had a median time of 7 months between time of diagnosis and completion of
the final questionnaire (range=1-8) [24]. They found that those who did not have
chemotherapy reported worse care coordination and that navigation care coordination
scores were significantly associated with better quality of life [24]. However, upon
survival analysis, they did not find a significant association between perceived care
coordination and survival among those who had tumor resection (HR=1.00, 95% CI:
(0.95, 1.05)) or those who did not have a tumor resection (HR=0.98, 95% CI: (0.93,
1.02)) [23]. While there was a null finding in this study, the authors do mention that these
measures are still important for delivery the best care for cancer patients.

Due to the lack of research in this area, our study investigated this relationship
among a large colorectal cancer population. The questionnaire utilized in this study was
adapted from the validated scale by Young et al. developed to measure cancer care
coordination. The questionnaire items were developed from focus groups and semi-
structured interviews that resulted in identification of eight crucial components to cancer
care coordination, which included: organization of patient care, access to and navigation
through the healthcare system, the allocation of a “key contact” person, recognition and
understanding of medical team roles, effective communication and cooperation amongst
the multidisciplinary team and other health service providers, delivery of services in a

complementary and timely manner, needs assessment, and sufficient and timely



information for the patient [24]. Our study differed from others in that we measured
perceptions of care coordination as well as survival outcomes up to seven years post-
diagnosis. We hypothesized that patients with worse perceived care coordination would
have worse survival outcomes.

The aim of our study was to assess the relationship between patients’ perceptions
regarding care coordination and survival among a cohort of stage 111 colorectal cancer
patients from the Georgia and Metropolitan Detroit Surveillance, Epidemiology, and End
Results (SEER) Registries diagnosed between August 2011 and December 2013.
Utilizing questionnaire responses from the adapted survey by Young et al. and linking
survey responses with SEER clinical data, we investigated the research question on
whether or not having better perceived care coordination is associated with better survival
outcomes. We also assessed which of the factors mentioned previously have an impact on
this relationship meaningfully.

This study addressed how patients’ perceptions regarding their care coordination
impacted their survival outcomes, which has clinical and public health implications in
several arenas. Results from this study may provide clinicians with improvements they
can make to enhance patient outcomes. Specifically, the area of care coordination that
needs the most improvement identified in our study is clarification on the roles that each
medical professional provides toward their care as well as helping reduce the feeling of
needing to be assertive and remind their doctor about things to get their needs met
(Figure 1). These specific areas as identified by patients are a major contribution of our
study to this field as they can help inform clinicians the importance of being transparent

with their patients regarding their cancer care. It can also inform policy on best-practices



for patient-centered cancer care, with a focus on including patients in the decision-
making progress. Finally, it can empower patients to voice their concerns and ask
questions during their cancer care to improve their perceptions regarding care

coordination, which may be able to improve their outcomes.
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CHAPTER Il: MANUSCRIPT

INTRODUCTION

Colorectal cancer is the fourth most common incident cancer and second leading
cause of cancer death in the United States, with an estimated 150,000 new cases and
estimated 53,000 deaths in 2020 [1]. While there are various treatment options dependent
on the stage of cancer at diagnosis, local therapies such as surgery and radiation are the
two most common treatments across all stages [2]. For later stage cancers, targeted drug
therapies, immunotherapy, and chemotherapy are commonly used [4-5]. The five-year
survival rate for stage 111 and IV cancers can be as low as 14% with these treatment
guidelines, highlighting the importance of identifying preventable risk factors to reduce
colorectal cancer-associated mortality [3].

There are risk factors for colorectal cancer at both the individual and interpersonal
levels. At the individual level, one can reduce their risk for colorectal cancer-associated
mortality by reducing their alcohol and tobacco intake [6-9], maintaining a healthy diet
[6, 10-11], and maintaining a healthy exercise routine [12]. Among the interpersonal
factors that can impact cancer-associated mortality, one of the most important may be the
team of medical professional providing their care. McDonald et al. have defined care
coordination as the organization of patient care between two or more participants
involved in patients’ care to facilitate the appropriate delivery of health care services
[13]. Due to the wide range of needs of cancer patients, involvement of several care
providers is necessary and typically includes primary care providers, medical oncologists,

chemotherapy doctors, nurses, and administrative personnel. Since the knowledge,
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expertise, and responsibilities of these providers can be vastly different, there can be
challenges that arise in the process of coordinating care for cancer patients.

Studies have identified communication and quality of interactions between care
providers as the main barriers to effective care coordination in the care of cancer patients
[14-17]. Among health care providers, lack of clearly defined and broadly communicated
roles, and lack of rapport between family practitioners and cancer specialists were
identified as two of the main issues in care coordination [16]. Patients belonging to care
providers that have high quality care coordination have had lower hospitalization and
emergency room visit rates [14, 15] and had more confidence in their care compared to
those with lower quality care coordination [14, 15, 18-21]. We can see that these
characteristics impact perceived care coordination, but they may also have a significant
impact on patient outcomes.

The relationship between patient’s perceived care coordination and survival
outcomes has not been studied extensively in general, but especially not among colorectal
cancer patients. A 2012 study among colorectal cancer patients from one of three Cancer
Treatment Centers of America hospitals assessing quality of care and survival concluded
that those who were completely satisfied with their quality of care had better survival
outcomes compared to those who were not completely satisfied (HR=0.75, 95% CI:
(0.59, 0.95)) [22]. A study among Australian pancreatic cancer patients in the Queensland
Pancreatic Cancer Study, however, did not find an association among care coordination
and survival (Tumor resection patients’ [HR=1.00, 95% CI: (0.95, 1.05)], non-resection

patients’ [HR=0.98, 95% CI: (0.93, 1.02)]) [23].
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Due to the lack of research in this area, our study aimed to assess the relationship
between patients’ perceptions regarding care coordination and survival among a large
cohort of stage I11 colorectal cancer patients from the Georgia and Metropolitan Detroit
Surveillance, Epidemiology, and End Results (SEER) Registries who had surgical
resection for stage 3 colorectal cancer between August 2011 and December 2013. We
also assessed the impact of covariates that were significant in the literature, such as age,

natal sex, race/ethnicity, comorbidities, and socioeconomic status.

METHODS
Study Population

We identified patients >21 years of age that underwent surgical resection for
pathologic stage 111 colon or rectal cancer between August 2011 and December 2013 and
were reported to the state of Georgia or Metropolitan Detroit Surveillance, Epidemiology,
and End Results Registries. Patients were identified through rapid case ascertainment at
the registries utilizing real-time pathology reports and were eligible for recruitment
starting 3 months after resection for colorectal cancer. Exclusion criteria included patients
later identified to have stage IV colon or rectal cancer, change in diagnosis upon final
histology, death before survey deployment, residence change outside the catchment areas
of the registries, or lack of response data for the exposure variable. This analysis was
nested within a broader survey and included 1,226 patients.
Data Collection

We identified physicians of record from pathology reports and notified them of

our intention to contact the study patients. After allowing a brief response period from
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physicians, subjects were contacted by mail and invited to participate in the survey.
Following initial patient and physician contact, 55 (4.5%) patients were excluded due to
either stage IV disease, change in diagnosis upon final histology, or residence outside the
catchment area. A modified Dillman approach was used for recruitment, including
sequential follow-up steps in the event of non-response. Upon receipt of surveys,
extensive data checks were performed for logic, errors, and omissions, and patients were
re-contacted as necessary for correct information. Survey responses were accepted up to
one year from the date of surgery; the last day to accept survey responses was December
31, 2014. Clinical data was collected from the Surveillance, Epidemiology, and End
Results (SEER) registries and were added to a de-identified dataset with survey
responses, linked by a unique study ID. Patients were surveyed on average nine months
after surgery and were followed for a median of 1,932 days (range: 5 to 2,899 days).

The study protocol was approved by the institutional review boards of the
University of Michigan, Wayne State University, Emory University, the State of
Michigan, and the State of Georgia Department of Public Health. The research
information sheet in the survey packet included a statement of purpose, risks and benefits
of participation, and information regarding patient confidentiality.

Measures

The primary outcome in this study was patient survival, measured from date of
diagnosis until death or date of last contact collected from the state of Georgia and
Metropolitan Detroit SEER Registries. The earliest surgical resection occurred on August
8, 2011, with our follow-up potentially beginning retrospectively from date of diagnosis

depending on if the patient was diagnosed prior to surgical resection or if they were
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diagnosed pathologically during surgery. Follow-up was until either death or loss to
follow-up with a study end date of December 31, 2017.

The primary exposure in this study was patient’s perceived care coordination.
This measure was determined by development of a composite score from a selection of
questions in the section of the survey titled “Coordinating Your Care”. The questions
selected passed collinearity tests and were informative of the patient’s care coordination
perceptions, including the following: “I felt like my doctors did not seem up to date on
my health status”, “I was often confused about the roles of different health professionals
involved in my care”, “I had to remind my doctors about things to get my needs met”, “I
had to be assertive to get my needs met”, and “I felt like I got lost in the system”. All five
included questions were on the same 5-point Likert scale (1="strongly disagree”,
2="disagree”, 3="neither agree nor disagree”, 4="agree”, 5=""strongly agree”).

The care coordination composite score was created by taking the reverse valence
and mean for all items to give a score from 1-5 (1="strongly agree”, 2="agree”,
3="neither agree nor disagree”, 4="disagree”, 5="strongly disagree”). Care coordination
was categorized as “good” if the mean composite score was greater than or equal to 4,
which was the equivalent of “disagree” and “strongly disagree” in the survey. Care
coordination was categorized as “poor” if the mean composite score was less than 4,
which was the equivalent of “strongly agree”, “agree”, and “neither agree or disagree” in

the survey. For statistical analysis, the “poor” care coordination group was coded as the

exposed group.
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Statistical Analyses

Univariate analyses between perceived care coordination and survival were
conducted utilizing Kaplan-Meier curves and Log-Rank testing. Adjusted survival curves
for perceived care coordination, survival, and other covariates were constructed with Cox
Proportional Hazards models. Graphical, goodness-of-fit, and time-dependent variables
methods were utilized to assess the proportional hazards assumption for our exposure
variable, and the care coordination variable did not violate any of them. We ran these
same tests with our covariates of interest and found that the proportional hazards
assumption was met for all potential covariates. Thus, Cox Proportional Hazards
procedures were utilized for interaction and confounding assessments as well as for our
final model analysis.

We determined from the literature that age, race/ethnicity, natal sex, marital
status, poverty, and education would act as our a priori criteria for model inclusion. Data
for age, race/ethnicity, natal sex, marital status, and education were extracted from survey
responses. We were missing a large proportion of income data from the survey (20.5%),
S0 we opted to utilize an area-based measure of poverty, as a proxy variable. Census tract
data from each patient’s residential address at the time of diagnosis was matched to area-
based census level poverty data from the Census Bureau, with the percent of those living
below the federal poverty level categorized into four groups: 0-4%, 5-9%, 10-19%, and
20+%. Patients who lived in areas with 20% or more of the residents living below the
federal poverty level were defined as Federal Poverty Areas [25]. A chunk test as well as
backwards elimination tests were run to determine which variables had statistically

significant interaction with our exposure variable, and four models were run to determine
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if there was evidence of confounding by any covariates of interest. In addition to the a
priori variables above, we further identified insurance coverage and comorbidities as
additional covariates to test in the confounding assessment for improvement in precision
of the 95% confidence interval associated with the full model. Our final model included
our a priori variables of interest but did not include our additional covariates of insurance
coverage and comorbidities. All statistical tests were two-sided and p-values < 0.05 were
considered statistically significant. All analyses were conducted using the SAS version

9.4 software package (SAS Institute, Inc., Cary, NC).

RESULTS

We identified 1,913 patients in the state of Georgia and Metropolitan Detroit
Surveillance Epidemiology and End Results Registries with stage 111 colorectal cancer
that received surgery as a form of treatment and distributed the survey to these
participants via mailed questionnaire. From those who were mailed the survey, 1,301
(68%) responded to the survey. There were 26 patients (2.0%) that did not respond to the
questions used to create the composite score and were removed. From the remaining
1,275 patients, we removed an additional 49 (3.8%) who were missing data on covariates
of interest. After removal of these patients, 1,226 were included in our sample for
analysis.

The perceived care coordination composite score was created utilizing five
questions from the survey as listed above. Most patients had low scores for the questions
utilized to create the composite score and the histograms for each question were right

skewed, indicating that their care was mostly positive (Figure 1). When taking the inverse
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valence and mean for each question to get the care composite score, we see that most
patients had a positive PCC with a histogram having a left-skewed distribution (Figure 2).

Among our patients included in analysis, 355 (29.0%) had poor perceived care
coordination and 871 (71.0%) had good perceived care coordination (Table 1, Figure 2).
The average age was 63.3 years for the poor perceived care coordination group and 66.2
years for the good perceived care coordination group (p=0.02) (Table 1). Persons with
poor perceived care coordination were more likely to be unmarried (p<0.001), have a
higher census tract poverty percentage (p < 0.001), and be on Medicare and/or Medicaid
(p=0.008) (Table 1). Natal sex, race/ethnicity, education, and comorbidity were similarly
distributed between groups.

The univariate model investigating this relationship yielded a 24% increased
hazard for death among those with poor perceived care coordination compared to those
with good perceived care coordination (Log-Rank y?=3.71, p=0.05) (Figure 3). Our final
multivariate model yielded a 12% increased hazard for mortality among those who have
poor perceived care coordination compared to those who have good perceived care
coordination (aHR=1.12, 95% CI: (0.90, 1.39)) (Table 2). The final model controlled for
age, race/ethnicity, marital status, education, census tract poverty percentage, and natal
Sex.

Multivariate analysis with Cox Proportional Hazards investigated the effect of
covariates when controlling for all other variables in the model (Table 3). Those who
were 50-64 years old had a 45% increased hazard for death compared to those who were
25-49 years of age. (HR=1.45, 95% CI: (1.30, 1.63)). The effect size increased with

increasing age, with 65-74 year-olds having twice the hazard compared to 25-49 year-
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olds (HR=2.11, 95% ClI: (1.69, 2.64)), and those 75 and older having triple the hazard
compared to 25-49 year-olds (HR=3.07, 95% CI: (2.19, 4.29)). Males with poor care
coordination had a 31% increased hazard compared to females (HR=1.31, 95% CI: (1.06,
1.61)). Individuals with a high school diploma had a 17% decreased hazard for death
compared to those with some high school education or less (HR=0.87, 95% CI: (0.78,
0.96)). This effect increased with increasing education disparity, with individuals with
some college education having a 25% decreased hazard for death compared to those with
some high school education or less (HR=0.75, 95% CI: (0.61, 0.92)). Those with a 4-year
college or graduate degrees and poor perceived care coordination had a 35% decreased
hazard for death compared to individuals with some high school or less education

(HR=0.65, 95% Cl: (0.0.48, 0.89)).

DISCUSSION

In our study, individuals with poor perceived care coordination had a 24%
increased hazard for mortality compared to individuals with good perceived care
coordination (cHR=1.24, 95% CI: (1.00, 1.47)) (Table 2). Upon adjusting for age, natal
sex, race/ethnicity, marital status, education, and poverty status, these results were
attenuated to a statistically nonsignificant 12% increased hazard for the poor perceived
care coordination group (aHR=1.12, 95% ClI: (0.90, 1.39)) (Table 2). Comorbidities and
insurance coverage were tested in the model to determine if there was an improvement in
precision of the estimate. These variables did not show a change in the hazard ratios, nor
an improvement in the precision of the estimate, and were not included in the final

model.
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Our findings were consistent with previous research on factors that impact
patients’ perceptions regarding care coordination. Consistent with past literature on
health care in general, we found that marital status, poverty status, and insurance
coverage also had an impact on patients’ perceptions [26-28]. Individuals who were not
married were more likely to have poor perceived care coordination compared to those
who were married or living with a partner (p < 0.001) (Table 1). Those who had a higher
poverty percentage from their census tract data were more likely to have poor perceived
care coordination compared to those who had a lower poverty percentage. Our
multivariate analysis was consistent with an observational study among 2,268 breast
cancer patients in Michigan that suggested women with comorbid conditions have worse
perceived care coordination compared to women without comorbid conditions [19] when
controlling for all other covariates (HR= 1.16, 95% CI: (1.05, 1.28)) (Table 2).

We also had some inconsistencies with past research. Past literature has suggested
that age inversely impacts how patients perceive their care [19-21]. There was a
statistically significant difference in age distribution in our sample, with older persons
being more likely to have poor perceived quality of care which is inconsistent with past
literature (p=0.02) (Table 1). While studies among colorectal and breast cancer patients
have found that race/ethnicity and natal sex have a strong impact on how patients
perceive their care [18-21], we did not find a significant difference in these between our
exposed and unexposed groups. While we did find that patients who were Black/African
American or other minority races were more likely to have poor perceived care
coordination compared to White patients, this was a small effect and was not statistically

significant p=0.23) (Table 1).
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While there is not extensive research on the topic of patient perceptions on their
health care and their outcomes, we were able to compare our findings to the two studies
investigating the same topic. Our findings were not consistent with previous research on
patients perceptions regarding their care and its impact on their outcomes. While our
model estimate was in the hypothesized direction, it was not statistically significant,
contrast to the findings from the 2012 Gupta study among 702 colorectal cancer patients
at three Cancer Treatment Centers of America locations. Gupta that found that patients
who were completely satisfied with their quality of care had better survival outcomes
compared to patients who were not completely satisfied with their quality of care
(HR=0.75, 95% CI: (0.59, 0.95)) [22]. The similarities between the methods of our study
and the Gupta study involve the population of colorectal cancer patients and use of
survival analysis as the analytic technique. One of the main differences in our study from
Gupta’s lie in our exposure measurement. The Gupta study’s exposure was satisfaction of
quality of care, where ours was care coordination. While the differences in these may
seem slight, the methods for measuring these and wording of questions can reach a
different conclusion. Another difference in our studies are our source populations; our
sample included participants who had different forms of insurance and some who had no
insurance, where the Gupta study used patients from a treatment center where they may
only accept certain forms of insurance.

Our findings differed slightly from the 2018 Australian study by Beesley that
found no effect of perceived care coordination on survival among 110 pancreatic cancer
patients [23]. Our study found a slightly increased hazard for the poor perceived care

coordination group, though it was not statistically significant. While these studies were
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studying the same research question using the same validated scale, there were a number
of differences between them. The most obvious difference between them are their source
populations. While our study studied colorectal cancer patients from registry data in the
United States, Beesley studied pancreatic cancer patients in Australia. One reason that
these studies reached slightly different conclusions could be attributed to the difference in
survival rates between pancreatic and colorectal cancer. Pancreatic cancer has one of the
lowest survival rates, which may result in survivor bias in studies with too long of follow-
up.

This study had several strengths to it, with the foremost being our means of data
collection and recruiting methods. Since patients were identified using SEER data, we
can assume that the likelihood of misclassification is low. We were also able to
supplement our survey responses with information in patients” SEER data profiles, as
well as from the US Census Tract data based on their geographic location. This allowed
us to utilize the most complete and accurate variables between these data sources for our
analysis. We also had a large sample size with a low percentage of exclusions for our
analytic sample. Another strength of our study is the amount of follow-up time for
patients. We had a median follow-up time of 1,932 days, or 5.3 years, which allowed for
a robust dataset for analysis. A third strength of our study was the novelty of the research
question. This topic has not been frequently studied, especially in a colorectal cancer
patient population. Despite its null finding, our study can contribute to this growing field
of research to increase understanding of patient perceptions’ impact on outcomes and to

enhance patient-centered cancer care.
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Our study was not without limitations. One limitation to our study was the
measurement of comorbidities. While the survey did ask individually about specific
comorbidities, our data condensed these into a number. Specific diseases can impact how
individuals perceive their care and can also impact their health outcomes, especially
while they are also navigating the cancer treatment process. Thus, we suggest that future
research focus on how specific comorbidities impact this relationship. A second
limitation could have been the questions utilized to create the care coordination variable.
While these were chosen to represent patient perceptions while avoiding collinearity
issues, only five questions from the section of twelve on care coordination were used to
create the variable. Thus, there could be some pieces of care coordination that were not
involved in our exposure.

We investigated the relationship between perceived care coordination and
survival among a population of stage I11 colorectal cancer patients that received surgery
as a form of intervention, collected from SEER registries. Moving forward, we suggest
that more studies be done on this in a geographically diverse area with a racial and
ethnically representative sample. Our study was conducted in the state of Georgia as well
as Metropolitan Detroit, where 73% of our respondents identified as white or Caucasian.
Since it is well understood that racial and ethnic minorities experience worse health
outcomes and can experience worse perceptions regarding their health care, it is
important to investigate further to improve minority health outcomes.

This study can contribute to the literature by suggesting to clinicians that patient
perspectives can impact their outcomes, despite our effect not being statistically

significant. The questions included in our care coordination composite score suggest that
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patient perceptions regarding cancer care coordination are still poor for some persons,
specifically as it relates to patients being confused about the roles of the professionals
involved in their care, feeling like they need to be assertive to get their needs met, and
having to remind doctors about things to get their needs met (Figure 1). The other two
questions that constructed the perceived care coordination variable, relating to patients
feeling as though doctors were up to date on their health status and like they got lost in
the system, were less of a concern in our study population (Figure 1). These can signal to
clinicians that being transparent to their patients regarding their cancer care is important
for their patients’ comfortability and confidence. These results can also be used for health
care policy and administrative staff as they are looking to implement policy in their

facilities to improve cancer patient outcomes.
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CHAPTER I11: CONCLUSION, PUBLIC HEALTH IMPLICATIONS,
AND POTENTIAL FUTURE STEPS

Colorectal cancer is the second leading cause of cancer death worldwide and will
be responsible for an estimated 53,000 in the United States in 2020 [1]. Both intra- and
interpersonal factors can impact the risk for colorectal cancer incidence and associated
mortality. Among the interpersonal factors that can impact one’s risk, one of the most
important may be the team of medical care professionals providing this care and the
coordination of services among them. The patient’s perspective on their providers’ care
coordination can be an added layer to the impact that can be had on their outcomes.

Few studies have assessed whether or not patient perceptions impact their long-
term outcomes. This study aimed to investigate the relationship between patient’s
perceived care coordination and survival among a pathologic stage 111 colorectal cancer
patient population. Our study contributed to a small, but growing field of research on
reducing cancer-associated mortality. The strengths of this study lie in their patient
recruitment methods, ability to link survey data to SEER and U.S. Census Tract data, and
robust sample size. This study highlights that patients perceiving that their providers are
invested in their care is important for their outcomes. It also highlights that to improve
patient perceptions, providers need to work to enhance the quality and efficiency of
cancer care services such as surgery, chemotherapy, immunotherapy, and targeted drug
therapies. Without the collaboration between providers, patients may feel confusion or
frustration toward processes during an already trying time in their life.

There are a couple of recommendations that we make for future research on this
topic. First, we recommend future research focus on recruiting a more geographically and

racially/ethnically diverse sample of patients to ensure the results are generalizable.
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While these patient populations may have been representative for the source populations
they were drawn from, they would not have well represented racial and ethnic minorities
well to generalize to populations with high proportions of minority populations. Future
research can also focus on which aspect of care coordination is the most important for
patient outcomes. The existing validated scale utilized for this study has two domains of
care coordination: navigation, which focuses on helping the patient with systems and
processes as they are receiving care, and communication, which focuses on the
communication between the providers as well as the communication between the patient
with their providers [24]. If there is an impact of one more than the other, that could be
helpful in tailoring processes and policies toward cancer care with the goal of improving

patient outcomes.
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TABLES
Table 1. Participant Characteristics
All Poor Good p-value
Participants  Perceived Care Perceived Care
n (%) Coordination Coordination
n (%) n (%)

n 1226 355 871

Age 0.02
25-49 206 (16.8) 44 (12.4) 162 (18.6)

50-64 442 (36.1) 125 (35.2) 317 (36.4)
65-74 297 (24.2) 90 (25.4) 207 (23.8)
75+ 281 (22.9) 96 (27.0) 185 (21.2)

Natal Sex 0.61
Male 656 (53.5) 194 (54.7) 462 (53.0)

Female 570 (46.5) 161 (35.3) 409 (47.0)

Race/Ethnicity 0.23
White/Caucasian 891 (72.7) 246 (69.3) 645 (74.1)
Black/African-American 312 (25.4) 102 (28.7) 210 (24.1)

Other 23(1.9) 7 (2.0) 16 (1.8)

Marital Status <0.001
Not married 298 (24.3) 105 (29.6) 193 (22.2)

Married/Living with a partner 738 (60.2) 183 (51.5) 555 (63.7)
Widowed 190 (15.5) 67 (18.9) 123 (14.1)

Education 0.09
Some High School or Less 201 (16.4) 71 (20.0) 130 (14.9)

High School Graduate or G.E.D. 304 (24.8) 92 (25.9) 212 (24.3)
Some College or Technical 397 (32.4) 110(31.0) 287 (33.0)

School
4-Year College or Graduate 324 (26.4) 82(23.1) 242 (27.8)

Degree

Census Tract Poverty Percentage <0.001
0-4 231(18.8) 68 (19.2) 163 (18.7)

5-9 323 (26.4) 69 (19.4) 254 (29.2)
10-19 331(27.0) 93(26.2) 238 (27.3)
20+ 341 (27.8) 125(35.2) 216 (24.8)

Insurance Coverage (select all that 0.008

apply)

No insurance 69 21 48
Employer provided insurance 364 89 275
Self-purchased or Spouse’s 351 96 255

insurance
Medicaid or Medicare 770 255 515
Other 199 53 146

Comorbidities 0.22
0 299 (24.4) 93 (26.2) 206 (23.6)

1 378 (30.8) 97 (27.3) 281 (32.3)
2 264 (21.5) 73 (20.6) 191 (21.9)
3+ 285(23.3) 92(25.9) 193 (22.2)
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Table 2. Model Selection

Model 1a Model 2 v Model 3 ¢ Model 4 « Model 5 ¢
HR (95% CI) HR (95% CI) HR (95% ClI) HR (95% CI) HR (95% CI)

Care 1.24 1.12 1.13 1.13 1.11
Coordination (1.00, 1.47) (0.90, 1.39) (0.91, 1.40) (0.91, 1.41) (0.90, 1.39)

aModel 1 is the crude model

b Model 2 controls for perceived care coordination, age, race/ethnicity, marital status, census tract
poverty percentage, and natal sex. Chosen as the final model.

¢ Model 3 controls for perceived care coordination, age, race/ethnicity, marital status, and census tract
poverty percentage.

4 Model 4 controls for perceived care coordination, age, race/ethnicity, marital status, census tract
poverty percentage, natal sex, and comorbidities.

e Model 5 controls for perceived care coordination, age, race/ethnicity, marital status, census tract
poverty percentage, natal sex, and insurance coverage.



Table 3. Multivariate Analysis with Cox Proportional Hazards

Variable

Perceived Care Coordination a
Good
Poor

Age
25-49
50-64
65-74
75+

Race/Ethnicity
White/Caucasian
Black/African-American
Other

Natal Sex
Female
Male

Marital Status
Married/Living with Partner
Not Married
Widowed

Census Tract Poverty %
0-4
5-9
10-19
20+

Education
Some High School or Less

High School Diploma/G.E.D.
Some College or Tech School

College or Graduate Degree

Hazard 95%

Ratio

Ref
1.12

Ref

1.45
2.11
3.07

Ref
0.96
0.93

Ref
1.31

Ref
1.04
1.09

Ref

1.02
1.03
1.05

Ref

0.87
0.75
0.65

Confidence
Interval

Ref
0.90, 1.39

Ref

1.30, 1.63
1.69, 2.64
2.19, 4.29

Ref
0.77,2.21
0.60, 1.46

Ref
1.06, 1.61

Ref
0.94, 1.16
0.88, 1.35

Ref

0.92,1.12
0.84, 1.26
0.78,1.41

Ref

0.78,0.96
0.61, 0.92
0.48, 0.89

p-value

Ref
0.30

Ref

<0.001*
<0.001*
< 0.001*

Ref
0.76
0.76

Ref
0.01*

Ref
0.44
0.44

Ref

0.76
0.76
0.76

Ref

0.01*
0.01*
0.01*

* p-value < 0.05

a Perceived Care Coordination was the main exposure variable.
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FIGURES

Figure 1. Distribution of Questions Utilized in Creating the Care Coordination
Composite Score

"I felt like my doctors did not seem up to date on my "I had to remind my doctors about things to get my
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Figure 3. Kaplan-Meier Plot for Perceived Care Coordination and Survival
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Figure 4. Adjusted Survival Plot
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