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Abstract

Purpose —Cancer survivors with multiple chronic conditions experience significant challenges
managing their health. The six core functions of patient-centered communication (PCC)—
fostering healing relationships, exchanging information, responding to emotions, managing
uncertainty, making decisions, and enabling patient self-management—represent a central
component to facilitating a survivor’s confidence to manage their health that has not been
investigated in cancer survivors with multiple chronic conditions.

Method—Nationally representative data across two iterations of the Health Information National
Trends Survey (HINTS) were merged with combined replicate weights using the jackknife
replication method. Adjusted linear regression examined the association between PCC and health
self-efficacy in a sample of breast, colorectal, and prostate cancer survivors and by multiple
chronic conditions.
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Results—53.9% reported that providers did not always respond to their emotions and 48.9%
reported that they could not always rely on their providers to help them manage uncertainty. In the
adjusted linear regression models, there was a significant positive association between PCC and
health self-efficacy (8= 0.2, p=0.01) for the entire sample. However, the association between
PCC and health self-efficacy was attenuated in cancer survivors with multiple chronic conditions
(8=0.1, p=0.53).

Conclusion—PCC alone is not enough to improve a cancer survivor’s confidence in their ability

to manage their health in the presence of multiple chronic conditions.

Implications for Cancer Survivors—Cancer survivors with multiple chronic conditions need
ongoing support, in addition to PCC, that render them prepared to manage their health after
cancer.

Keywords
Cancer survivorship; Multiple chronic conditions; Patient-provider communication; Self-efficacy

Introduction

Cancer survivors with multiple chronic conditions in addition to cancer face significant
demands in managing their illnesses following active treatment and have the added burden
of managing multiple providers in a fragmented, siloed healthcare system [1-4]. Nearly 70%
of all cancer survivors have multiple chronic conditions [5-7]. This is associated with an
elevated risk of poor health outcomes, cancer recurrence, the development of additional
chronic conditions, chronic morbidity, and premature mortality [4, 5, 8]. As the focus of
cancer care and control efforts shifts towards more personalized and long-term approaches,
empowering cancer survivors to assume a more active role in their own healthcare is
becoming an increasingly essential component of cancer survivorship [9, 10].

In 20086, the Institute of Medicine’s report From Cancer Patient to Cancer Survivor: Lost in
Transition identified the period following the completion of active treatment (chemotherapy,
radiation, surgery) as frequently rife with complexities and uncertainties in care experienced
by patients [4]. This is especially true for cancer survivors with multiple chronic conditions.
Self-management in cancer survivorship involves managing consequences of cancer and its
treatment, understanding how and when to seek support, recognizing and reporting signs and
symptoms, and adhering to lifestyle and clinical recommendations that promote survival
[11]. Central to survivors’ success in self-management is health self-efficacy, or their
confidence in their ability to manage their health and healthcare following cancer and its
treatment [12, 13]. Indeed, health self-efficacy has been associated with emotional well-
being, coping, and adherence to lifestyle, surveillance, and follow-up behaviors in cancer
survivorship [9, 11, 14].

Effective patient-centered communication (PCC) is an antecedent to self-management and
contributes directly and indirectly to important patient outcomes including a positive
association to self-efficacy [15-20]. Several recent studies have shown that PCC following
active treatment is suboptimal, with gaps in communication most problematic among cancer
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survivors with multiple chronic conditions [17, 21, 22]. The National Cancer Institute (NCI)
monograph Patient-Centered Communication in Cancer Care recognized the importance of
communication in cancer care and outlines six core functions essential for meeting the
complex needs of cancer survivors: (1) Fostering healing relationships; (2) Exchanging
information; (3) Responding to emotions; (4) Managing uncertainty; (5) Making decisions;
and (6) Enabling patient self-management [13]. Effective communication between patients
and providers has been shown to significantly increase a patients’ participation in their own
healthcare, which can positively impact quality and health outcomes [19, 20]. Despite the
growing awareness of the importance of PCC and health self-efficacy in cancer survivor-
ship, few studies have made an attempt to delineate whether cancer survivors with multiple
chronic conditions experience differences in PCC and health self-efficacy compared with
cancer survivors without multiple chronic conditions following active treatment due to
conceptual and methodological challenges.

While a number of thoughtful conceptual frameworks and models of PCC exist, few account
for the complexities of PCC on diverse outcomes experienced by cancer survivors or
consider the impact of patient attributes, such as the presence of multiple chronic conditions
on the communication exchange. Building upon models and frameworks, Lafata et al.
proposed a conceptual framework depicting these complexities [23]. The Patient-Clinician
Communication Model posits that patient attributes, such as the presence of multiple chronic
conditions, are antecedent to the communication exchange and that the communication
exchange itself can directly lead to improved health outcomes. Yet, in most cases, the
communication exchange likely affects health outcomes indirectly through intermediate
affective-cognitive outcomes, such as health self-efficacy, and behavioral outcomes [16, 23].
Few studies have examined these proposed mechanisms and relationships between PCC and
health self-efficacy in cancer survivors with multiple chronic conditions due to
methodological challenges and limited assessment of a survivor’s communication
experiences following the completion of active treatment [24].

Despite advancements in the measurement of PCC in cancer care, no single measure is
designed with psycho-metric rigor for reliable assessment of PCC in cancer survivors
following active treatment, nor is designed to capture the complexity of the communication
exchange that cancer survivors with multiple chronic conditions may face due to a lack of
coordination or communication between providers. Reliable and valid measures are needed
covering issues salient to cancer survivors that can be tailored to different survivor attributes
and include key outcomes of PCC, such as health self-efficacy [25, 26]. Street et al.
compiled a set of core PCC survey items based on previous work funded by the NCI that
healthcare providers and organizations can use to measure specific elements of PCC core
functions of particular interest to their organization, patient population, or phases of cancer
care [24, 27]. Previous studies have linked these standalone items to quality of care and
health outcomes but these items collectively have not been psychometrically tested in cancer
survivor populations. Recent efforts have examined the psychometric properties of a long
and short form PCC measure designed for use in surveillance activities, intervention
research, and for quality improvement initiatives in cancer care [26]. Although the measure
demonstrates strong reliability and constructs validity, it was only tested among English-
speaking colorectal cancer patients from a single site limiting its generalizability and use in
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cancer survivors with multiple chronic conditions. National surveys provide an opportunity
to explore snapshots of some aspects of PCC and its impact on health self-efficacy for a
sample of cancer survivors with multiple chronic conditions.

While cancer survivors with multiple chronic conditions tend to have frequent and intensive
contact with the healthcare system, it is unclear to what degree this at-risk population faces
challenges managing their health and communicating with providers, both critical to high-
quality survivorship care [28, 29]. To address this critical need, we used nationally
representative data of breast, colorectal, and prostate cancer survivors pooled across two
iterations of the Health Information National Trends Survey (HINTS) to analyze: (1) the
differences in PCC and health-self efficacy in a sample of cancer survivors with and without
multiple chronic conditions; and (2) if the relationship between PCC and health self-efficacy
varies by the presence of multiple chronic conditions. We hypothesized that cancer survivors
with multiple chronic conditions will report lower levels of PCC and health self-efficacy
compared with cancer survivors without multiple chronic conditions and that the strength of
the relationship between PCC and health self-efficacy will decrease in cancer survivors with
multiple chronic conditions. Findings from this study will fill an important gap in existing
research on PCC and health self-efficacy among cancer survivors and have implications for
improving the delivery of cancer care for cancer survivors with multiple chronic conditions.

Survey design and sample

3The Health Information National Trends Survey (HINTS) is a single-mode, mailed,
nationally representative, cross-sectional probability survey funded by the NCI. Available in
English and Spanish, HINTS is designed to assess current access to and use of information
about cancer across the cancer care continuum (e.g., cancer prevention, early detection,
diagnosis, treatment, and survivorship) [30]. We combined data from two iterations of
HINTS that included PCC and health self-efficacy questions: HINTS 4, Cycle 4 (fielded
August—November, 2014, response rate 34.4%) and HINTS 5, Cycle 1 (fielded January—
May, 2017, response rate 32.4%). Information on the two-stage stratified sampling design
and other methodological details are described on the HINTS website (https://
hints.cancer.gov/ data/survey-instruments.aspx). For this analysis, we restricted the sample
to those who reported a personal history of breast, prostate, or colorectal cancer, and
excluded those who indicated that they were still in active treatment—defined as still
receiving chemotherapy, radiation, and/or surgery for their cancer—to align with the post-
treatment phase of cancer survivorship [4]. These three cancer types were chosen because
they are the most common cancers in the US and because the prevalence of chronic
conditions and the probability of dying from other causes have been shown to vary by these
cancer types [7].

Survey items

Sociodemographic information including gender, age, education, race, and income were
included in the analysis as variables that have the potential to affect PCC, health self-
efficacy, and their association. We also assessed clinical- and cancer-related information.
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Respondents were asked to indicate yes/ no to having a usual source of healthcare: “Not
including psychiatrists health professionals, is there a particular doctor, nurse, or other
health professional that you see most often?” A dichotomous-derived variable for health
insurance status was also included. Respondents also indicated how frequently they had seen
a doctor, nurse, or other healthcare professional in the prior 12 months. As described in the
sampling strategy, survivors also indicated the type of cancer they had and how long ago
they received their last cancer treatment.

Finally, respondents were asked to indicate yes/no to ever being told if they had each of the
following conditions: diabetes or high blood sugar, hypertension or high blood pressure, a
heart condition, chronic lung disease, or arthritis or rheumatism. A binary variable was
created to measure whether or not the cancer survivor had multiple chronic conditions,
defined as having two or more chronic conditions in addition to cancer [1]. We consider the
presence of multiple chronic conditions to be a proxy for greater illness burden and did not
control for perceived health status since this variable is considered an outcome of PCC and
health self-efficacy [23, 31].

Predictor variable—Previous iterations of HINTS, including the HINTS 4, Cycle 4, were
comprised of six items representing the six core functions of PCC. However, the item
corresponding to the core function fostering healing relationships was not included in the
HINTS 5, Cycle 1 iteration. To address this limitation, the research team first examined the
items around the communication exchange that were consistent across both iterations.
Survivors were asked about their communication experiences during the prior 12 months
with doctors, nurses, or other health professionals. These items were grounded in the PCC
framework originally proposed by Epstein and Street, corresponding to the core functions of
PCC and overlapping concepts that impact the communication exchange, such as spending
enough time [32]. The team compared these items with survey items representing the core
functions of PCC within the literature and, through discussion, reached consensus on items
that best represented each of the six core functions [24, 26, 33]. To ensure that the new items
adequately represent PCC, the team performed a Cronbach’s alpha using the HINTS 4,
Cycle 4 sample. Results indicated strong reliability of the new items (a = 0.93) similar to
the initial set of items (a = 0.92). Table 1 details the survey items for each core function
included in the current analysis and the items representing the core function from previous
iterations. For the current analysis, we used “Give you a chance to ask all the health related
questions you had?” to represent fostering healing relationships and “Explain things in a
way you could understand?” to represent exchanging information.

Response options were always, usually, sometimes or never. Following previous approaches,
items were reversed score prior to analysis and an overall mean PCC score was created using
a linear transformation into a 0-100 scale, where higher scores indicate higher levels of PCC
[34, 35]. For descriptive purposes, responses for each function were dichotomized as always
vs. usually/sometimes/never, with the latter considered suboptimal communication for each
function. This approach is consistent with previous studies of patient experiences of care
[34, 35].
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Outcome variable—Survivors were asked to rate their confidence in their ability to take
care of their health. Response options were completely confident, very confident, somewhat
confident, a little confident, and not confident at all. Consistent with previous item use, items
were reversed scored and a continuous health self-efficacy mean score was created using a
linear transformation into a 0-100 scale [31]. The linear transformation allows for
comparison between PCC and health self-efficacy since the underlying Likert-type responses
are on different scales. Higher scores indicate greater levels of self-efficacy to manage
health.

Data analysis

Results

All analyses were performed using SAS 9.4 (SAS Institute Inc., Cary, NC, USA). The two
HINTS datasets were merged into a stacked dataset which included a variable to indicate
iteration. HINTS-supplied survey weights using jackknife variance estimation techniques
were used in inferential analyses to account for the complex HINTS sampling design and to
calculate nationally representative estimates [36]. We handled missing data using a pairwise
deletion method [37]. Although pairwise deletion may reduce statistical power and increase
the risk of bias, the level of missing data was extremely low (< 10%) and there was no
systematic difference between the complete and incomplete cases [38]. Chi-square was used
to assess the differences in sociodemographic-, clinical-, and cancer-related information
stratified by multiple chronic conditions. Survey-weighted linear regression models were
used to evaluate the association between health self-efficacy and PCC, both for the entire
sample and stratified by multiple chronic conditions. All models adjusted for gender, age,
race/ethnicity, education, income, health insurance status, usual source of healthcare,
number of visits to healthcare provider during the prior 12 months, time since diagnosis, and
cancer type.

Sociodemographic-, clinical-, and cancer-related characteristics of the sample are
summarized in Table 2. These characteristics are representative of the US population of
breast, prostate, and colorectal cancer survivors. The majority were non-Hispanic White
(78.8%), had some college education or more (64.4%), had an income less than $75,000
(64.6%), and had a usual source of care (87.0%). A little over a third of respondents
indicated that they saw a healthcare provider five or more times during the prior 12 months
(37.3%). Approximately 51% of the population reported having multiple chronic conditions;
high blood pressure or hypertension(63.4%) was the most prevalent chronic disease. Finally,
over two-thirds of the sample were survivors greater than 10 years from diagnosis.

Table 3 presents the mean health self-efficacy score and mean PCC score, as well as the
percent suboptimal for each PCC core function for all breast, colorectal, and prostate cancer
survivors and by multiple chronic conditions [34]. Cancer survivors with one or more
chronic conditions reported lower levels of health self-efficacy and PCC compared with the
entire sample of cancer survivors and those reporting one or no chronic conditions.
Considerable proportions reported suboptimal communication on each of the core functions
across all groups, most notably responding to emotions and managing uncertainty.
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Specifically, 53.9% of all breast, colorectal, and prostate cancer survivors, 52.0% of
survivors with one or no chronic conditions, and 58.4% of survivors with one or more
chronic conditions reported that providers did not always respond to their emotions. All
groups also reported suboptimal communication around providers helping them with
feelings of uncertainty around health or healthcare. Nearly half of cancer survivors with one
or more chronic conditions reported that providers did not involve them in decisions as much
as they wanted, compared with 38.6% of all cancer survivors and 32.0% of survivors with
one or no chronic conditions.

Table 4 summarizes sociodemographic-, clinical-, and cancer-related characteristics by
multiple chronic conditions. Having multiple chronic conditions was associated with being
male, older age, having lower income, a lower level of education, and a greater number of
visits with a healthcare provider over the last 12 months. Although not statistically
significant, colorectal cancer survivors reported a higher burden of chronic conditions.

Table 5 summarizes the results of the linear regression models examining the association of
PCC with health self-efficacy for all breast, colorectal, and prostate cancer survivors (model
1) and by multiple chronic conditions (model 2), adjusting for potentially confounding
variables. Results from model 1 show a significant positive association between PCC and
health self-efficacy (8= 0.2, p=0.01) for the entire sample of cancer survivors. This can be
interpreted that for every one unit increase in PCC, there is a 0.2 increase in health self-
efficacy. These findings are consistent with those reporting one or no chronic conditions in
addition to cancer in the stratified analysis (8= 0.3, p=0.04), in that for every one unit
increase in PCC, there is a 0.3 increase in health self-efficacy. However, the association
between PCC and health self-efficacy is attenuated in cancer survivors with multiple chronic
conditions (8= 0.1, p=0.53).

A recent analysis of trends in PCC found that survivors 10 or more years since diagnosis are
still experiencing suboptimal communication suggesting that they are lost beyond the initial
transition [35]. Given that the majority of the sample were survivors 10 years or more from
diagnosis, we performed a subanalysis examining the relationship between PCC and health
self-efficacy by multiple chronic conditions in a subset of survivors within the first 10 years
of their diagnosis. Table 6 summarizes the results of the linear regression model, adjusting
for potentially confounding variables. Findings from the subanalysis are consistent with the
initial model (model 2), in that cancer survivors reporting one or no chronic conditions in
addition to cancer show a significant positive association between PCC and health self-
efficacy (8= 0.4, p=0.04) that is attenuated in survivors reporting multiple chronic
conditions (8=0.2, p=0.21).

Discussion

To our knowledge, these analyses are the first attempt to understand PCC and health self-
efficacy in a representative sample of breast, colorectal, and prostate cancer survivors
stratified by the multiple chronic conditions. Our conceptual framework for the present study
came from Lafata et al. and findings support existing literature that the quality of PCC in
cancer survivorship continues to be suboptimal with gaps in the communication quality most

J Cancer Surviv. Author manuscript; available in PMC 2019 November 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Austin et al.

Page 8

notable among survivors with multiple chronic conditions [5, 28, 39]. For our analysis, we
considered having two or more chronic conditions to be a proxy for higher illness burden
and did not control for perceived health status since perceived health status is considered a
health outcome of both PCC and health self-efficacy that may impact subsequent
communication exchanges [23]. Future longitudinal studies are needed to understand the
impact of perceived health status on subsequent communication exchanges and health self-
efficacy.

Overall, we found a significant positive association between PCC and health self-efficacy in
the entire sample of breast, colorectal, and prostate cancer survivors and in the subset
reporting one or no chronic conditions. This finding supports existing literature suggesting
that there is a strong direct positive association between PCC and health self-efficacy [16,
19, 31] but it is unclear how clinically significant PCC is to improving health self-efficacy
given small changes in health self-efficacy for every one-unit improvement in PCC.
Although cancer survivors with multiple chronic conditions more frequently report having a
regular provider and have more healthcare visits, this did not translate to higher levels of
PCC, health self-efficacy, or a stronger association between PCC and health-self efficacy
compared with cancer survivors without multiple chronic conditions. This finding may be
explained by the amount of time since diagnosis with the majority of analytic sample being
greater than 10 years from their cancer diagnosis. Only one-third of long-term cancer
survivors continue to seek care from oncologists after 5 years of survival [40] and survivors
report concerns about seeing their primary care provider for cancer-related follow-up due to
a lack of knowledge, limited involvement in initial cancer care, and a lack of care continuity
[41]. We performed a subanalysis examining the relationships between PCC and health self-
efficacy by multiple chronic conditions in a subset of survivors less than 10 years from
diagnosis and found similar results. These findings suggest that PCC alone may not be
enough to impact a cancer survivor’s confidence in their ability to manage their health in the
presence of multiple chronic conditions.

The management of chronic conditions often entails a greater degree of patient self-
management, supported by PCC with several providers including oncology, primary care,
and specialty providers [5, 32, 42]. Similar to previous literature, we found that our sample
of breast, colorectal, and prostate cancer survivors rated their overall communication
experience with providers positively [35]. However, there were significant proportions of
survivors reporting suboptimal communication, notably in responding to emotions and
managing uncertainty. These findings are consistent with existing literature that has shown
that providers often fail to address psychosocial concerns due to disagreement between
providers about who should be responsible for survivors’ psychosocial needs [43, 44].
Managing uncertainty is another challenge for survivors worried about risk of recurrence
and long-term survival [2]. Cancer survivors may also feel abandoned by the healthcare
system following active treatment, resulting in uncertainty about care moving forward [45].
In addition, nearly 50% of cancer survivors with multiple chronic conditions reported that
the provider did not involve them in decisions as much as they wanted. This is especially
problematic given that our findings show that cancer survivors with multiple chronic
conditions are more likely to be male, of low socioeconomic status, and of older age and that
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these patient attributes have been shown to impact both the communication exchange itself
and associated with poor patient outcomes [46, 47].

Our findings represent a significant contribution to the literature because they address the
presence of multiple chronic conditions in three prevalent cancer survivor types and the
impact on PCC and health self-efficacy, both critical to achieving positive health outcomes.
However, there are a number of notable limitations. Given the cross-sectional nature of these
results, no causal argument can be made. The HINTS sample of cancer survivors also
represents a heterogeneous group of breast, colorectal, and prostate cancer survivors. Due to
small sample sizes, we were unable to perform additional analyses by cancer type but did
control for this in our regression analyses. In addition, all information is self-report lending
itself to recall bias and social desirability which may bias results away from the null if over-
reporting occurs. The HINTS also focuses on the most common chronic conditions in the
entire population which may not be comprehensive for all cancer survivors. Our measure of
health self-efficacy was derived from a single item and was broadly applicable to one’s
overall health without reference to any specific behavior. Self-efficacy is a general trait that
is likely to change based on the task to be self-managed and is subject to change over time.
It is unclear if the single item of self-efficacy might apply to specific health self-
management tasks, especially for those with multiple conditions.

The PCC items utilized in this study may not comprehensively capture the complexity of the
six core functions of PCC in cancer survivorship. This limitation may explain null findings
between PCC and health self-efficacy when stratifying by multiple chronic conditions. The
HINTS items used for the overall PCC score and representing the six core functions differ
from previous uses of HINTS items since the HINTS 5, Cycle 1 iteration did not have the
item that previously represented fostering healing relationships. To overcome this limitation,
the research team reviewed items across both iterations that aligned with items identified in
the literature and consistent with recommendations for a systematic approach to measuring
patient-centered communication. The team calculated a Cronbach’s alpha comparing the
initial set of six HINTS PCC items used in previous studies with the revised set PCC items
in HINTS 4, Cycle 4 respondents. Results indicated strong reliability of the new items (a =
0.93) similar to the initial set of items (a = 0.92). The PCC items also do not specify
whether survivors are reporting communication and the care experience with oncologists or
other types of healthcare providers. In addition, this study is limited by a lack of data on
provider characteristics such as length of relationship with a provider, important for
establishing trust and rapport. Despite these limitations, our results provide an overall
perception of PCC in cancer survivorship and the findings are useful for surveillance
purposes and hypothesis generation.

Conclusion

Our findings emphasize the need for coordinated, comprehensive care for survivors and
strategies to integrate primary care into long-term survivorship care [48, 49]. As the cancer
survivor population ages and survival rates improve, cancer survivors will continue to
experience significant challenges communicating with their providers and managing cancer-
related issues and overall health, critical for quality of life and overall survival. The seminal
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Institute of Medicine’s report From Cancer Patient to Cancer Survivor: Lost in Transition
recommended that cancer care providers develop and deliver to survivors’ and their primary
care providers survivor-ship care plans (SCPs) to facilitate communication and care
coordination among survivors, cancer care providers, and primary care providers resulting in
improved health outcomes [4]. Findings from observational studies have demonstrated
positive outcomes of SCPs including improved patient-provider communication [50, 51] and
increased confidence in one’s ability to manage care [52]. Yet, SCP implementation has not
been widespread across health systems and few studies consider the perspectives of
vulnerable cancer survivor populations that carry a disproportionate burden of cancer, its
long-term effects, and chronic disease burden [53-55].

Our results emphasize the need for future studies of how to provide cancer survivors with
multiple chronic conditions with ongoing support well beyond the completion of active
treatment and how to facilitate PCC that more effectively engages survivors in their health
and healthcare. This will require an understanding of what survivors feel is important to
render them prepared to manage their health and navigate their care in ways consistent with
their needs and preferences.
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HINTS survey items representing PCC and the six core functions for the current analysis compared with

previous iterations

PCC core function

Survey item from previous iterations

Survey item for current analysis

Fostering healing
relationships

Responding to
emotions

Making decisions

Enabling self--
management

Exchanging
information

Managing uncertainty

During the past 12 months, how often did you feel you could
rely on your doctors, nurses, or other healthcare professionals
to take care of your healthcare needs?

Give the attention you needed to your feelings and emotions?

Involve you in decisions about your healthcare as much as you
wanted?

Make sure you understood the things you needed to do to take
care of your health?

Give you a chance to ask all the health-related questions you
had?

Help you deal with feelings of uncertainty about your health or
healthcare?

Give you a chance to ask all the health-related
questions you had?

Give the attention you needed to your feelings and
emotions?

Involve you in decisions about your healthcare as
much as you wanted?

Make sure you understood the things you needed to
do to take care of your health?

Explain things in a way you could understand?

Help you deal with feelings of uncertainty about
your health or healthcare?
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Sample size and weighted population estimates of sociodemographic-, clinical-, and cancer-related
characteristics for breast, colorectal, and prostate cancer survivors

Table 2

N Weighted % of US populationa

Gender

Female 157 655

Male 97 345
Age group

18-49 9 35

50-64 73 365

65-74 94 30.9

75+ 72 29.2
Education

Less than high school 18 94

High school graduate 62 26.2

Some college 66 26.2

College graduate or more 103  38.2
Race/ethnicity

Non-Hispanic White 153 7838

Non-Hispanic Black 37 113

Hispanic 21 51

Non-Hispanic other 14 438
Income

Less than $20,000 49 203

$20,000 to < $35,000 42 159

$35,000 to < $50,000 31 10.2

$50,000 to < $75,000 36 184

$75,000 or more 65 351
Health insurance status

Yes 237 95.2

No 12 438
Regular healthcare provider

Yes 212 87.0

No 36 13.0
Number of healthcare visits

1-2 65 313

3-4 76 314

5+ 85 373
Time since Dx

Less than 1 year 25 115

2-5 years 59 233

6-10 years 60 235
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N Weighted % of US populationa

11+years 102 417
Cancer type

Breast only 137 15.0

Prostate only 83 79

Colorectal only 36 4.0
Multiple chronic conditions

Yes 130 51.0

No 117 49.0
Diabetes

Yes 85 323

No 163 67.6
High blood pressure or hypertension

Yes 161 634

No 89 36.2
Heart disease

Yes 31 122

No 218 878
Lung disease

Yes 41 165

No 209 835
Arthritis

Yes 121 454

No 129 54.6

a . . . . . .
Sample and replicate weights were applied to account for the complex survey design and to ensure estimates are representative of the US
population. Some values may not equal 100
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Table 5

Multivariable linear regression models examining independent associations of patient-centered communication
with health self-efficacy for all breast, colorectal, and prostate cancer survivors and by multiple chronic
conditions

N B SE pvalue

Model 1: All cancer survivors® 2 161 02 01 001

Model 2: Cancer survivor with multiple chronic conditions?
No 79 03 01 0.04
Yes 82 01 01 048

SE, standard error

a, .. . Lo . -
Adjusted for gender, age, race/ethnicity, education, income, health insurance status, usual source of healthcare, number of visits to healthcare
provider during the prior 12 months, time since diagnosis, and cancer type

bAdjusted for multiple chronic conditions
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Table 6

Multivariable linear regression models examining independent associations of patient-centered communication
with health self-efficacy for breast, colorectal, and prostate cancer survivors less than 10 years from diagnosis
by multiple chronic conditions

N B SE p value

Cancer survivor with multiple chronic conditions?
No 50 0.4 0.2 0.04
Yes 53 0.2 0.1 0.21

SE, standard error

a, .. . L . -
Adjusted for gender, age, race/ethnicity, education, income, health insurance status, usual source of healthcare, number of visits to healthcare
provider during the prior 12 months, and cancer type
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