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A B S T R A C T

Objective: To identify factors associated with perceptions of care coordination in a diverse sample of

breast cancer patients.

Methods: Breast cancer patients reported to the metropolitan SEER registries of Detroit or Los Angeles

from 6/05 to 2/07 were surveyed after diagnosis (N = 2268, RR = 72.4%). Outcomes were two

dichotomous measures reflecting patient appraisal of care coordination during their treatment

experience. Primary independent variables were race/ethnicity (white, African American, Latina-high

acculturated, Latina-low acculturated) and health literacy (low, moderate, high). Logistic regression was

used to evaluate factors associated with both measures of care coordination.

Results: 2148 subjects were included in the analytic dataset. 16.4% of women perceived low care

coordination and 12.5% reported low satisfaction. Race/ethnicity was not significantly associated with

care coordination. Women with low subjective health literacy were 3–4 times as likely as those with high

health literacy to perceive low care coordination and low satisfaction with care coordination (OR = 3.88;

95% CI: 2.78–5.41; OR = 3.19 95% CI: 2.25–4.52, respectively).

Conclusions: Many breast cancer patients positively appraised their care coordination, but patients with

low health literacy perceived low care coordination.

Practice implications: Providers should be aware of the health literacy deficits that may contribute to their

patients’ attitudes towards their breast cancer care coordination.

Published by Elsevier Ireland Ltd.
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1. Introduction

Breast cancer care has become increasingly complex in the
United States. Patients are often faced with numerous treatment
decisions, including surgery, radiation therapy, and chemotherapy,
all of which usually involve consultation with different specialists.
Optimal cancer care usually requires several physicians to work
together in a coordinated fashion to communicate effectively to
patients and deliver the best treatments [1–4]. Good care
coordination also necessitates that patients have an accurate
understanding about treatment and care management options
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[3,5,6]. Ensuring access to and use of coordinated breast cancer
services has been identified as an important element of quality care
[3,4,6,7].

Several specific aspects of cancer care delivery may contribute
to coordinated care, including: surgeon access to clinical
information at the time of treatment consult, availability of
multidisciplinary teams of providers, and comprehension of their
treatment and management plan [1–4,8,9]. Yet in one study
surgeons in community based practices reported low utilization
of or access to these elements [9]. Despite the focus on trying to
improve care coordination, there is virtually no research
evaluating how breast cancer patients themselves perceive the
extent of care coordination they received during their treatment
experience. In fact, because so few objective measures of this
construct exist, the Agency for Healthcare Research and Quality
(AHRQ) Report on Care Coordination has noted that patient
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perceptions may reflect the best measure of care coordination
[10].

Moreover, specific patient populations, such as ethnic minori-
ties and those of low educational attainment and/or literacy may
be at risk for receiving poor care coordination due to difficulty in
navigating the healthcare system and comprehending complex
information [11–13]. While one study suggests that literacy may
contribute to perceptions of low care coordination in colorectal
cancer [14], there are no studies to date specifically evaluating this
association. Although vulnerable patients, including ethnic minor-
ities and those with low health literacy, may be those most likely to
benefit from coordinated care, they have been largely omitted from
research describing care coordination in the treatment of breast
cancer.

To address these gaps in the literature, we sought to evaluate
perceptions of care coordination in a large and diverse sample of
breast cancer patients. Our study had two objectives: (1) to
describe perceptions of care coordination among racially/ethni-
cally diverse breast cancer patients, including perceived extent of
care coordination and satisfaction with that coordination and (2) to
evaluate factors associated with breast cancer patients’ percep-
tions of their care coordination, focusing on race/ethnicity and
health literacy. We hypothesized that factors previously associated
with patterns of breast cancer treatment, including patient
demographic and clinical factors [15–19], might also be associated
with patient appraisal of their care coordination.

2. Methods

2.1. Study populations

We identified a population-based sample of women in the
metropolitan areas of Los Angeles and Detroit aged 21–79 years
diagnosed from June 2005 through February 2007 with primary
ductal carcinoma in situ (DCIS) or invasive breast cancer.
Participants were recruited from the Surveillance, Epidemiology
and End Results (SEER) program registries for the metropolitan
areas of Detroit, Michigan and Los Angeles, California. Patients
were excluded if they had Stage 4 breast cancer, had died prior to
the survey, or could not complete a questionnaire in English or
Spanish. African American and Latina patients were over-sampled
by surveying all women whose race/ethnicity was African
American according to the SEER data. Because Hispanic/Latina
ethnicity is not always accurately collected by treating hospitals,
we selected all women in Los Angeles who were designated as
Hispanic in SEER and whose surname had a high probability of
being Latina based on a list generated from the 1980 US Census
[20]. We then selected an approximate 11% random sample of the
remaining (non-Spanish surname) patients meeting eligibility
criteria in Los Angeles and a random sample of approximately 67%
of the remaining non-African American patients in Detroit. Asian
women were not included since they were being enrolled in other
studies. We identified all attending surgeons from patient report
and pathology records.

2.2. Data collection and management

We notified the physician on record of our intent to contact his
or her patient and allowed them the option to exclude any
patient(s). Barring physician objection, eligible patients were
mailed an introductory letter, a survey and return envelope, an
informed consent form outlining the risks and benefits of
participation, and a $10 gift. The Dillman method was then
implemented to encourage survey completion which included
follow up postcard reminders and a telephone reminder from a
bilingual SEER staff member [21]. If needed, participants were
mailed second copies of the survey materials and a telephone
survey option was offered.

All Los Angeles patients who had a Spanish surname were mailed
materials in both English and Spanish. The survey instrument was
translated from English into Spanish by a native Spanish speaker and
back-translated into English by another native Spanish speaker.
Details regarding the identification of Latinas included in this study
have been previously published [22]. Patient survey information
merged with SEER clinical data and with a surgeon identifier. The
study protocol, including all contact with human subjects, followed
established SEER procedure and was approved by the Institutional
Review Boards of the University of Michigan, the University of
Southern California and Wayne State University.

2.3. Study sample and response rate

3252 patients were identified and potentially eligible. A total of
119 were excluded because the physician refused contact (n = 20),
the patient did not speak English or Spanish (n = 17), the patient
was too ill or not competent (n = 59), or the patient did not
acknowledge having breast cancer (n = 23). Of the remaining 3133,
2268 responded (72.4% response rate). Of these, 96.5% completed
the survey by mail and 3.5% by phone. Spanish speaking Latinas
more often utilized the telephone option compared to other non-
Spanish speakers (6% vs. 2%). Half the surveys (50%) sent to those
with Spanish surnames were returned or completed in Spanish
[18]. Response rates were 73.5% for Latinas, 66.4% for African
Americans, and 74.2% for whites (P < 0.001). Compared with
respondents, non-respondents were likely to have later stage
disease (Stage II or III vs. Stage 0 or I, P < 0.05) and were less likely
to have received lumpectomy than mastectomy (P < 0.02).

We identified attending surgeons for 98.9% of the patient
sample (n = 419 surgeons). Of the 2268 patients in the final sample,
complete data linked to surgeon identifiers was available for an
analytic sample of 2148 patients.

2.4. Measures

2.4.1. Primary outcome measures: breast cancer care coordination

We evaluated two self-reported measures of breast cancer care
coordination: perceptions of care coordination and satisfaction with
care coordination. The first consisted of a 5-item scale designed to
evaluate patient perceptions of the degree to which their breast
cancer care was coordinated, while the second was a 1-item question
designed to assess patients’ overall satisfaction with their care
coordination. These items were developed based on the AHRQ report
which provides suggested constructs care coordination [10]. The
items were also informed by the cancer quality of care literature,
which outlines key elementsofmultidisciplinarycare[1–4,23]. The 5
items included in the perceived care coordination scale were each
rated on a 5-point Likert scale (1 = ‘never’; 5 = ‘always’): (1) how
often did your surgeon(s) or their staff help you with referrals to
other physicians for treatments such as radiation or chemotherapy?
(2) How often did you know who to ask when you had questions
about breast cancer oryour treatment?(3) How oftenwere you given
confusing or contradictory information about breast cancer or your
treatment? (item was reverse coded); (4) How often did you know
what the next step in your treatment would be?; and (5) How often
did your physicians have the medical information they needed to
make decisions about your breast cancer treatment? The Cronbach’s
coefficient was a = 0.67, which is considered acceptable [24].

For purposes of analyses, this variable was further categorized
into two groups using a 75% cut point: low (never/rarely/
sometimes = 1) perceived care coordination vs. high (often/
always = 0). The one question used to assess overall satisfaction
with care coordination was: Overall, how satisfied were you with
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how your physicians worked together (1 = ‘not at all’; 5 = ‘ex-
tremely’)? For analysis, we recoded satisfaction with care
coordination into two groups using a 75% cut point, reflecting
low satisfaction (not at all/a little/somewhat = 1) vs. higher
satisfaction (very/extremely = 0).

2.4.2. Independent variables: patient characteristics

The primary independent variable for this analysis was self-
reported patient race/ethnicity which was categorized into white,
African American, and Latina. Latina participants were further
categorized by level of acculturation using the Short Acculturation
for Hispanics Scale (SASH) [25]. The SASH includes 5 questions that
are largely based on the respondents’ language preference when
reading, thinking or talking. The SASH has been widely used to
measure acculturation in Hispanic populations [26,27]. We used
the recommended cut point to categorize Latina women into low
vs. highly acculturated [25]. Prior work by our team provides
extensive detail on the assessment of this measure and its
validation against other constructs in our survey [22].

Other patient demographics obtained from the survey includ-
ed age at diagnosis (continuous), educational attainment (high
school degree or less vs. some college or more), income (annual
household income of $50,000 or less, >$50,000, and a missing
category), and insurance (Medicare/state coverage, employer/
self-purchased/spouse, other, or none). Clinical factors included
patient comorbidities obtained from the survey (0, 1 or 2+ chronic
conditions), whether or not the patient reported having a clinical
contraindication to breast conservation surgery (e.g., prior use of
radiation, yes/no), and tumor stage obtained from the SEER data.
These variables were chosen because of their association with
patterns of treatment for breast cancer [15–19] and our
hypothesis that they may also be associational with patient
appraisal of care coordination.

2.4.3. Independent variable: health literacy

This measure was included based on research suggesting that
health literacy is an important potential factor in receipt of
coordinated services, regardless of race/ethnicity [11–14,28]. Our
health literacy measure was sell-reported and based on work by
Chew and colleagues [29] who developed a 3-item measure of
subjective health literacy by validating the self-reported items
against existing measures such as the REALM. These 3 questions
reflected how often patients had: (1) trouble understanding
written information about breast cancer; (2) someone help them
read written information; and (3) trouble filling out medical forms
alone. Each question had a 5-point Likert response scale from 1
(always) to 5 (never). The individual items were averaged to yield
an overall score (range = 1–5, Cronbach’s coefficient a = 0.63 [24]),
with higher scores indicating higher levels of health literacy. This
score was then categorized to create a 3-level measure of health
literacy: low, moderate, and high, consistent with our prior work in
this area [30,31].

2.5. Statistical analyses

We first described the characteristics of the patient sample. We
next generated frequencies of all the independent variables,
patient perceptions of care coordination and their satisfaction with
care coordination. We evaluated associations between the two
measures of coordination of care and patient characteristics using
chi-square tests for categorical variables and t-tests for continuous
variables. Sampling weights were applied to account for differen-
tial selection by race/ethnicity and non-response.

Because of our a priori hypothesis that all independent
variables might be associated with patient perceptions of and/or
satisfaction with care coordination, all were included in the
regression analysis regardless of bivariate results. We conducted
logistic regression in a forward stepwise approach to evaluate
factors associated with each measure of care coordination. Race/
ethnicity was forced into each model. Model 1 for each outcome
included all other demographics and clinical factors, and Model 2
additionally included our 3-level measure of health literacy. Wald
chi-square statistics were used to assess associations between
groups of variables (race/ethnicity and health literacy) and the
outcomes. A two-sided P-value of <0.05 was considered statisti-
cally significant. Each model adjusted the standard errors for
clustering of patients within surgeons [22]. In addition to logistic
regression, we ran both models using Ordinary Least Squares
regression using the ordinal outcome measure (perceived care
coordination scale, range 5–25; satisfaction with care coordination
question, range 1–5). These results were highly consistent with
those from the logistic regression and thus the manuscript
presents results from the logistic regression analysis. All analyses
were conducted with STATA for Windows (Version 10.0, StataCorp,
College Station, TX).

3. Results

A minority of patients perceived having low care coordination
(16.9%) or reported low satisfaction with care coordination
(12.5%). There was a correlation coefficient of 0.47 between the
two outcome variables. While 48.2% of those perceiving low
coordination also reported low satisfaction, 51.8% of those
perceiving low coordination did not report low satisfaction with
these services. Table 1 provides the univariate statistics for both
measures of care coordination, including the means and standard
deviations for the individual items used in the perceived care
coordination scale.

3.1. Patient characteristics

Using sampling weights, the sample was 67.4% white, 14.8%
African American, 7.9% Latina-highly acculturated and 8.8% Latina-
less acculturated (1.1% were of other race/ethnicity). Just over 15%
of respondents had low health literacy, 28.6% had moderate levels
of health literacy and most (55.5%) had high health literacy.

Most patients had relatively high levels of educational
attainment with two-thirds (65%) having some college or a college
degree. The mean age was 57 (SD 11.3). About half the patients
(50.6%) reported an annual family income of over $50,000, and
most had some type of insurance. Respondents were diagnosed
with varying stages of cancer, but most had invasive (Stages I–III)
breast cancer (76.6%). While 44.1% of women reported none of the
chronic conditions presented, 28.4% reported having one and 27.4%
reported two or more (Table 2).

The bivariate analyses revealed that minority patients more
often reported perceiving poor care coordination than their white
counterparts (22.1% of less acculturated Latinas, 20.2% of highly
acculturated Latinas, 17.2% of African Americans and 14.4% of
white patients, P = 0.17), but there were no significant differences
in the reports of satisfaction with care coordination by race/
ethnicity. Patients with low subjective health literacy more often
reported low perceived care coordination and low satisfaction with
care coordination (Fig. 1).

Bivariate analyses also found some demographic factors (lower
educational attainment, lower income and having no insurance)
were significantly (P < 0.05) associated with perceptions of low
care coordination, while lower income and more comorbid
conditions were associated (P < 0.05) with low satisfaction with
care coordination. Tumor stage was not associated with either
measure of care coordination in the bivariate analysis (results not
shown).



Table 1
Description of outcome measures (N = 2148).

Outcome measures Sample N Weighted% Mean (SD),

range

Perceived care coordination 2,148 21.1 (XX), 5–25

Low 363 16.9

High 1,785 83.1

Perceived care coordination items

(1) How often did your surgeon(s) or their staff help you with referrals to

other physicians for treatments such as radiation or chemotherapy?

4.3 (1.3), 1–5

(2) How often did you know who to ask when you had questions about

breast cancer or your treatment?

4.4 (0.9), 1–5

(3) How often were you given confusing or contradictory information

about breast cancer or your treatment? (item was reverse coded)

1.7 (1.0), 1–5

(4) How often did you know what the next step in your treatment would be? 4.5 (0.8), 1–5

(5) How often did your physicians have the medical information they

needed to make decisions about your breast cancer treatment?

4.7 (0.7), 1–5

Satisfaction with care coordination: Overall, how satisfied were you with how your physicians worked together? 2,148 4.2 (0.9), 1–5

Low 278 12.5

High 1,870 87.5
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3.2. Factors associated with patients’ perception of care coordination

Table 3 shows the logistic regression results for factors
associated with low perceived care coordination. The table
displays the results for all independent variables included in the
model. All other factors included in the model that were not
Table 2
Description of the patient sample (N = 2148).

Demographics

Age 2,148 57 (11.3)

Race/ethnicity

Latina-less acculturated 285 8.8

Latina-highly acculturated 262 7.9

African American 581 14.8

White 974 67.4

Other 46 1.1

Health literacy

Low 342 15.9

Moderate 962 28.7

High 1,186 55.5

Education

High school degree or less 865 35.0

Some college or more 1,285 65.0

Annual family income

<$50,000 964 39.1

>$50,000 1,006 50.6

Missing 178 10.3

Insurance

None 129 4.2

Medicare/State coverage 1,198 58.8

Employer/Private/Spouse coverage 636 27.9

Other coverage 158 9.1

Clinical

Tumor stage

Stage 0 (DCIS) 419 19.1

Stage I 778 36.2

Stage II 655 30.3

Stage III 238 10.1

Other/unknown 58 2.7

Cormorbid conditions

None 931 44.1

1 585 28.4

2 or more 632 27.4
significantly associated with perceived care coordination are
indicated in the footnote to table.

As seen in Model 1, race/ethnicity was not significantly
associated with perception of low care coordination. Age was
inversely associated with perceptions of low care coordination;
older women were less likely to perceive low care coordination
than younger women (OR: 0.98; 95% CI: 0.97–0.99). Educational
attainment was also inversely associated with perceptions of care
coordination; women with higher levels of education were less
likely to perceive low care coordination than those with lower
educational attainment (OR = 0.64; 05% CI: 0.48–0.85). No other
patient factors were associated with perceptions of care
coordination.

Model 2 shows that the addition of health literacy to the model
did not substantially change the results of Model 1. The association
between education and perception of low care coordination was
slightly attenuated by the inclusion of subjective health literacy,
but remained statistically significant at P < 0.05. Health literacy
was independently and significantly associated with perception of
low care coordination. Patients with moderate or low health
literacy were significantly more likely to report low care
coordination than those with high health literacy. In particular,
those with low health literacy were almost 4 times as likely as
those with high health literacy to report low care coordination
(OR = 3.88; 95% CI: 2.78–5.41).
[()TD$FIG]

Fig. 1. Care coordination perceptions by level of health literacy.



Table 3
Logistic regression: factors associated with perceptions of low care coordination

among racially/ethnically diverse breast cancer patients (N = 2148).

Model 1 Model 2

adjusted OR (95% CI) adjusted OR

(95% CI)

Age 0.98 (0.97–0.99) 0.98 (0.97–0.99)

Race/ethnicity

White Referent Referent

AA 1.06 (0.77–1.46) 1.06 (0.76–1.48)

Latina-low 1.19 (0.78–1.83) 0.86 (0.54–1.34)

Latina-high 1.36 (0.94–1.98) 1.38 (0.94–2.00)

Other 1.27 (0.60–2.68) 1.23 (0.57–2.67)

Wald test Chi-sq = 4.46, P = 0.348 Chi-sq = 4.51; P = 0.342

Educational attainment

Some college or more Referent

High school or less 0.64 (0.48–0.85) 0.74 (0.55–0.98)

Annual family income

<$50,000 Referent Referent

>$50,000 1.03 (0.66–1.59) 0.99 (0.63–1.57)

Missing 0.73 (0.46–1.14) 0.77 (0.48–1.22)

Insurance

Medicare/state coverage Referent Referent

Employer/self/spouse coverage 1.07 (0.60–1.91) 1.14 (0.64–2.01)

Other 1.04 (0.58–1.84) 1.04 (0.62–1.09)

No coverage 0.93 (0.46–1.87) 0.98 (0.48–1.99)

Tumor behavior

Invasive Referent Referent

DCIS 0.86 (0.66–1.13) 0.82 (0.62–1.08)

Comorbid conditions

None Referent Referent

One 0.97 (0.72–1.29) 0.94 (0.91–1.74)

Two or more 1.31 (0.95–1.77) 1.26 (0.91–1.73)

Health literacy

High Referent

Moderate 1.91 (1.44–2.55)

Low 3.88 (2.78–5.41)

Wald test Chi-sq = 65.26; P<0.001

Standard errors are adjusted for clustering of patients within surgeons.

Table 4
Logistic regression: factors associated with low satisfaction with care coordination

among racially/ethnically diverse breast cancer patients (N = 2148).

Model 1 Model 2

Adjusted OR

(95% CI)

Adjusted OR (95% CI)

Age 0.98 (0.97–0.99) 0.98 (0.97–0.99)

Race/ethnicity

White Referent Referent

AA 0.93 (0.66–1.31) 0.94 (0.65–1.33)

Latina-low 1.35 (0.85–2.13) 1.02 (0.64–1.61)

Latina-high 1.31 (0.87–1.96) 1.35 (0.90–2.03)

Other 0.99 (0.42–2.33) 1.00 (0.42–2.36)

Wald test Chi-sq = 5.11; P = 0.277 Chi-sq = 3.43; P = 0.658

Educational attainment

Some college or more Referent Referent

High school or less 1.01 (0.75–1.36) 1.20 (0.88–1.64)

Annual family income

<$50,000 Referent Referent

>$50,000 1.32 (0.80–2.18) 1.34 (0.79–2.27)

Missing 0.89 (0.52–1.53) 0.97 (0.55–1.69)

Insurance

Medicare/state coverage Referent Referent

Employer/self/spouse coverage 1.12 (0.58–2.17) 1.18 (0.61–2.29)

Other 0.99 (0.53–1.89) 1.00 (0.53–1.89)

No coverage 0.79 (0.35–1.75) 0.85 (0.39–1.88)

Tumor behavior

Invasive Referent Referent

DCIS 1.36 (0.97–1.89) 1.27 (0.91–1.77)

Number of comorbidities

None Referent Referent

One 1.18 (0.84–1.65) 1.18 (0.84–1.66)

Two or more 1.47 (1.02–2.12) 1.49 (1.03–2.15)

Health literacy

High Referent

Moderate 1.67 (1.22–2.26)

Low 3.19 (2.25–4.52)

Wald test Chi-sq = 42.95; P<0.001

Standard errors are adjusted for clustering of patients within surgeons.
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3.3. Factors associated with patients’ satisfaction with coordination of

care

Table 4 shows the same logistic regression models for low
satisfaction with care coordination, with inclusion of all
independent variables. Model 1 indicates that, as with percep-
tions of low care coordination, race/ethnicity was not signifi-
cantly associated with low satisfaction with care coordination.
Age was similarly inversely associated with satisfaction with
care coordination; older women less often reported low
satisfaction than younger women (OR = 0.98; 95% CI: 0.97–
0.99). In this model, having two or more comoribid conditions,
compared to no comorbid conditions, was associated with low
satisfaction with care coordination (OR = 1.46; 95% CI: 1.02–
2.11).

Model 2 shows that adding health literacy did not appreciably
affect the associations observed in Model 1. As observed in the
perceived low care coordination models (Table 2), patients with
moderate or low subjective health literacy were significantly
more likely than those with high health literacy to report low
satisfaction with their care coordination. Again, those with low
health literacy were substantially more likely than those with
high health literacy to report low satisfaction (OR = 3.19; 95% CI:
2.25–4.52).
4. Discussion and conclusion

4.1. Discussion

There is a dearth of literature describing perceptions of care
coordination in population-based samples of cancer patients with
sufficient representation by race/ethnic minority groups. Prior
research documenting low rates of care coordination has largely
focused on other disease conditions [32,33], relied on small,
qualitative studies [7,23], or has reported the impact of interven-
tions on receipt of coordinated services [33,34]. The AHRQ has
identified patient-reported perceptions as an important method
for understanding more about how patients’ themselves appraise
their treatment experiences.

To contribute to the literature, we evaluated correlates of
patient perceptions of the degree of breast cancer care coordina-
tion they received, as well as their satisfaction with this
coordination in a population-based sample of racially/ethnically
and socioeconomically diverse breast cancer patients. We found
that, overall, breast cancer patients positively appraised their care
coordination, with relatively small proportions of patients
perceiving low levels of care coordination or reporting low
satisfaction with their care coordination. While this may seem like
‘‘good news’’ at a time when the management of breast cancer is



S.T. Hawley et al. / Patient Education and Counseling 81S (2010) S34–S40 S39
becoming increasingly complex [6,7], we did find that some
particularly vulnerable subgroups in our population did not
perceive such a positive experience with the coordination of their
care.

Perhaps the most concerning finding from this study was
patients in our sample with low levels of subjective health literacy
were between 3 and 4 times as likely as those with higher levels to
report low coordination or low satisfaction. Those with moderate
subjective health literacy also more often reported low coordina-
tion and low satisfaction. Little research has been done to evaluate
care coordination in populations with varying levels of health
literacy and/or educational attainment with which to compare our
results. Our findings seem consistent, however, with the study by
Ayanian and colleagues who found that non English-speaking
white patients, assumed to have lower literacy, reported greater
difficulty with the coordination of their care than other white
patients [14]. They are also in line with prior work by our team
showing those with low health literacy were most likely to report
being dissatisfied with the information they received about breast
cancer treatment, as well as with their treatment decision making
process [29,30]. Together these results suggest that, even in
settings where coordinated services may be available, there are
populations that may be less able to take advantage of them.

We also found that younger women perceived lower levels of
care coordination and satisfaction than older women. Women with
lower educational attainment perceived low care coordination
more often than their more highly educated counterparts, and
women with two or more comorbid conditions had low satisfac-
tion relative to those with none. Our finding that those with more
comorbid conditions reported lower satisfaction with care
coordination suggests that it may difficult to achieve high levels
of care coordination for patients with additional complexities to
the management of their treatment. This result is consistent with
work by Gagliardi et al. [34] who found that from the surgeon
perspective, patients with comorbid conditions presented signifi-
cant care coordination challenges.

Addressing deficits in health literacy levels of patients has been
identified as important for improving the quality of care for
patients with a variety of conditions [13]. Low health literacy, as
well as low educational attainment, limits the patients’ ability to
comprehend treatment and care management information [11–
13,35], and can impede their ability to navigate the healthcare
system [13,34–36]. Low health literacy can also influence patient-
provider communication, since patients may be less able to
contribute to or understand treatment discussions [11,36]. Our
results suggest that providers need to be more aware of potential
health literacy deficits in their patients which could serve as a
barrier to patients’ ability to capitalize on available services and/or
navigate their care, particularly for a disease such as breast cancer
for which there are a growing number of treatment management
options. These results are consistent with the recommendations of
others that simple and directed interventions, such as plain
language materials should be used with low literacy patients [34–
38]. Our findings would support the use of such materials,
outlining the various steps in breast cancer treatment and
management, as a possible method for improving perceptions of
care coordination in these patients.

Our results must be considered in the context of some key
limitations. The cross-sectional design prevents us from inferring
causality between variables and only allows us to evaluate
associations between independent variables and our measures
of care coordination. Although the importance of evaluating
patient perceptions about care coordination has been highlighted
nationally [10], both our outcome measures were self-reported
and may be subject to response bias. Our study may have also been
subject to response bias because of the time delay between
completion of our items and receipt of treatment (mean of 9
months). While we developed our measures based on recommen-
dations about elements that should be part of coordinated care
[9,10,23], we may have overlooked important aspects of care
coordination by not including them in our measures. We were not
able to validate these measures against objective assessments of
care coordination and strongly feel additional research to conduct
such validation is needed.

Although our analyses did account for the effects of individual
surgeons, we could not fully account for additional practice or
health system factors that could affect perceptions of coordination.
Lastly, the locations of our study sample limit our ability to
generalize these results to other geographic areas.

4.2. Conclusion

In general, patients with breast cancer appear to have positive
attitudes towards the care coordination they received during their
treatment experience. However, some patients, especially those
with lower subjective health literacy, were less likely to perceive
positive care coordination experiences. As well, those with lower
education, more comorbid conditions and younger women, may
more often perceived that their care was poorly coordinated than
their counterparts. Efforts to understand more about how patient
factors, such as low health literacy, impact patient perceptions of
their treatment experiences are warranted.

4.3. Practice implications

Taken together, our results suggest that perceptions of poor
care coordination may be highest among the more vulnerable
patients groups, such as those with lower subjective health
literacy. Providers should be aware that while many breast cancer
patients report positive care coordination experiences, some
groups, such as those with lower education, and those with more
complicated management resulting from comorbidities may be at
risk for perceiving lower levels of coordination.

Targeted research is needed to identify the specific barriers to
coordination of care and the most successful intervention
approaches for patients with low health literacy. Our results
indicate that surgeons should be aware of deficits in health literacy
and language that may put certain patients at high risk for
perceiving poor care coordination, even in settings where
coordinated services are available. Improving patients’ ability to
navigate and comprehend their treatment and management plan
may eventually translate into better outcomes for patients with
breast cancer.
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