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Abstract

Background—Adjuvant therapy after breast cancer surgery decreases recurrence and increases
survival, yet not all women receive and complete it. Previous research has suggested that distrust
in medical institutions plays a role in who initiates adjuvant treatment, but has not assessed
treatment completion treatment, nor the potential mediating role of physician distrust.

Methods—Women listed in Pennsylvania and Florida cancer registries, who were under the age
of 65 when diagnosed with localized invasive breast cancer between 2005 and 2007, were
surveyed by mail in 2007-2009. Survey participants self-reported: demographics; cancer stage and
treatments; treatment discordance, as defined by not following their surgeon or oncologist
treatment recommendation; healthcare system distrust, and physician trust. Age and cancer stage
were verified against cancer registry records. Logistic regression assessed the relationship between
highest and lowest tertiles of healthcare system distrust and the dichotomous outcome of treatment
discordance, controlling for demographics and clinical treatment factors, and testing for mediation
by physician trust.

Results—Of the 2,754 participants, 30.2% (n=832) reported not pursing at least one
recommended treatment. The mean age was 52. Patients in the highest tertile of healthcare system
distrust were 22% more likely to report treatment discordance than the lowest tertile; physician
trust did not mediate the association between healthcare system distrust and treatment discordance.
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Conclusions—Healthcare system distrust is positively associated with treatment discordance,
defined as failure to initiate or complete physician recommended adjuvant treatment after breast
cancer.

Impact—Interventions should test whether or not resolving institutional distrust reduces
treatment discordance.
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Introduction

Adjuvant therapy after breast cancer surgery, which includes chemotherapy, radiation
therapy, and hormone therapy (1), has been successful in decreasing recurrence and
increasing survival after breast cancer (2), yet not all women choose to pursue adjuvant
therapy or complete the full regimen of treatment (3-6). Understanding the determinants of
acceptance of adjuvant therapy is important to maximize the impact of this effective therapy
on breast cancer mortality. One potentially important and modifiable factor that may
influence receipt of adjuvant therapy is healthcare related distrust (3).

Healthcare system distrust includes subdomains of values and competence: values distrust
refers to the fidelity, honesty, and belief that the trusted party will act in the best interest of
the patient, while competence distrust refers to the perceptions of the trusted party’s ability
and knowledge to perform in the expected way (7). Healthcare system distrust is a form of
institutional trust related to the institutions of the health care system (e.g. hospitals, insurers,
pharmaceutical companies), in contrast with physician trust, which is a form of interpersonal
trust related to a specific physician (8-12). Although it is widely accepted that health care
system and physician trust are likely to be correlated, it is not known whether the effect of
health care system distrust on acceptance of recommended therapies is mediated by
physician trust or if there is a distinct effect of health care system distrust beyond physician
trust.

Relatively little is currently known about the relationship between healthcare system distrust
and cancer treatment. A previous study of distrust and adjuvant cancer treatment (3) found
that distrust in medical institutions was associated with increased risk of not initiating
adjuvant treatment in a sample of 258 early stage (Stage | and I1) breast cancer patients from
one urban area. However, that study did not include the following in their analysis: which
treatments were recommended by the physician, the extent to which physician distrust
mediated the relationship between healthcare system distrust and cancer treatment, and an
assessment of those who may have initiated treatment but did not fully adhere to the
treatment plan. Other studies of distrust among women with a history of breast cancer have
focused on healthcare system distrust and: mental health or psychosocial outcomes (13),
quality of care (14,15), greater emotional, physical, financial, and sexual problems after
treatment (16), less comfort with the use of de-identified information from medical records
for research (17), less endorsement of the necessity of adjuvant chemotherapy (18); and
provider distrust and quality of care (19).
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The current study was designed to answer two related questions: Is healthcare system
distrust associated with whether or not patients follow their physician’s recommendations
for adjuvant treatment after breast cancer; and does physician trust mediate the relationship
between healthcare system distrust and receipt of adjuvant treatment? It expands on prior
work by including a large population based sample in two different US states, Pennsylvania
and Florida, based on physician recommendations for several adjuvant treatments with
explicit testing of the potential mediating role of physician distrust, and assesses patients
who did not complete the full treatment plan. To our knowledge, it is the largest study of
healthcare system distrust among women with a history of breast cancer and adds innovation
of recruiting through a cancer registry to survey participants about healthcare system
distrust.

Materials and Methods

Study Sample

The data for the present analysis were obtained from a large, population-based study
designed to assess the racial differences in breast cancer treatment among women, including
the use of BRCA1/2 testing. Between January 1, 2007 and December 31, 2009, women
identified through Pennsylvania and Florida cancer registries were mailed paper surveys. As
a study on racial differences in cancer treatment, these states were ideal due to the size,
racial diversity of their populations, and the ability to recruit patients directly from cancer
registry files. Study inclusion criteria included: biological female; localized invasive breast
cancer; lobular or ductal histology; age under 65 at the time of diagnosis; lived in one of the
two states (i.e., PA or FL); and diagnosed between January 1, 2005 and December 31, 2007.
Exclusion criteria included: over 65 years of age (due to lower prevalence of BRCA1/2
mutations in that population); cognitive impairment; unable to speak English or Spanish;
diagnosis at autopsy; and metastatic disease at presentation. The overall response rate was
61% (62% among white women, 58% among black women) (20). The study was approved
by University of Pennsylvania’s Institutional Review Board, Florida Cancer Registry IRB,
and Pennsylvania Cancer Registry. Completion of the questionnaire was considered implicit
informed consent.

Treatment Discordance

The outcome of cancer treatment discordance was defined as any difference in the treatment
that a patient reported receiving compared to the treatment that the patient reported was
recommended to receive by her treating surgeon or oncologist at diagnosis. Self-report of
breast cancer treatment has been validated as over 90% accurate (21). Patients reported
“yes/no” about treatment recommendation and use of radiation therapy, chemotherapy, and
hormonal therapy separately for each type of treatment and for surgeon and then oncologist.
A combined measure of any treatment discordance was defined as the presence of
discordance between treatment received and treatment recommended for any of the three
treatments. If a patient was not recommended for a particular type of adjuvant treatment, she
was not considered discordant. Patients who were missing an overall discordance outcome
(n=24) were excluded.
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Participants completed the validated 9-item Health Care System Distrust scale (healthcare
system distrust (8,11), which measures of domains of values and competence distrust on a 5-
point agreement scale (1 = strongly disagree, 5 = strongly agree), which ranges from 9 to 45.
The measure has acceptable construct validity (16) and high internal consistency (a=0.84 in
the current sample). Physician trust was measured with the validated 7-item Trust in
Physician Scale (22), (a=0.82 in the current sample) on a 7-point agreement scale
(1=strongly disagree, 7=strongly agree), which ranges from 7 to 49. Participants provided
information on socio-demographic factors, including age, race, ethnicity, income, education,
marital status, employment status, health insurance status, and state of residence at time of
diagnosis, and clinical treatment factors, including stage of breast cancer, surgical removal
of cancer, and recurrence. Age and cancer stage were verified against cancer registry
records.

Participant data were not included in the analysis if the participant: did not receive surgical
treatment for breast cancer (n=15), had metastatic (stage 4) breast cancer (n=24), or were
missing data on the key covariates (n=318).

Statistical Analysis

Results

Descriptive statistics were calculated overall and by discordance status; comparisons of
discordance were tested using chi-square and two-sample t-tests, as appropriate. Bivariate
and adjusted ordinal logistic regression models assessed which covariates were significantly
associated with healthcare system distrust. A logistic regression model was generated to
assess the relationship between tertiles of low, medium, and high healthcare system distrust
and the dichotomous outcome of discordance, controlling for demographic and clinical
treatment factors. Separate models assessed (1) associations between healthcare system
distrust and treatment discordance for chemotherapy, radiation therapy, and hormone therapy
as separate outcomes; and (2) as a sensitivity analysis, oncologist and surgeon’s
recommendations were explored as separate outcomes in independent models, to assess if
findings were robust among patients who were fully concordant with one physician but not
the other. Tests of physician trust as a potential mediator between healthcare system distrust
and discordance were assessed using Barron & Kenney’s criteria for mediation (23,24), to
test whether or not: (a) healthcare system distrust, the independent variable, is associated
with physician trust, the mediator; (b) healthcare system distrust is associated with treatment
discordance, the dependent variable; and (c) physician trust completely or partially
attenuates the association between healthcare system distrust and treatment discordance
(24). Bootstrapped estimates of standard errors and confidence intervals of direct and
indirect effects were calculated. Statistical significance was assessed at p<0.05. Analyses
were performed using Stata 14.1.

As shown in Table 1, a total of 2,754 women were included in the final analytic sample, of
which 69.8% (n=1,922) reported always receiving the cancer treatments their surgeon or
oncologist recommended, and 30.2% (n=832) reported not pursing at least one
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recommended treatment. When considering each treatment separately, 10% were discordant
with radiation treatment; 11% were discordant with chemotherapy; and 18% were discordant
with hormone therapy. The mean age was 52. The majority of participants were White

(69%) or Black (27%), and Non-Hispanic (94%). Nearly three-quarters of the sample made
over $30,000, and had at least some college education. The majority of participants were
married (66%), employed for wages (58%), and had health insurance (95%). Roughly half of
participants had Stage 1 cancer at diagnosis, with 45% at Stage 2 and 6% at Stage 3. A little
more than half the participants were from Florida (53%).

The mean healthcare system distrust score was 28 (SD=3; range 9-40), while the mean
physician trust score was 29 (SD=4; range 9-35). Bivariate models suggested that greater
healthcare system distrust was significantly associated with older age, being Black, having
attended some college, and being employed, while less healthcare system distrust was
associated with greater physician trust, being married, having health insurance, and living in
Pennsylvania. Only marital status, being employed, physician trust, and living in
Pennsylvania were still associated with distrust in a fully adjusted model (Table 2).
Participants reporting treatment discordance were significantly in the top tertile of healthcare
system distrust (p=0.003) as well as being more likely to be older (p=0.04), be diagnosed at
Stage 1 (p<0.001), and live in Florida (p=0.003). In contrast, physician trust was not a
significant predictor of discordance (p=0.49). Although healthcare system distrust was
significantly associated with discordance (p=0.03) and physician trust (p<0.001) (Figure 1),
a mediation analysis (Table 3: Models A & B) suggested that physician trust was not a
mediator of the relationship between healthcare system distrust and treatment discordance
(total indirect OR=1.00 [1.00,1.01]). Thus, rather than treat physician trust as a mediator, it
was included in the final model as a covariate.

A mediation model (Figure 1) suggested that physician distrust was not a mediator of the
relationship between healthcare system distrust and treatment discordance. Although
healthcare system distrust was significantly associated with discordance (p=0.03) and
physician trust (p<0.001) in mediation models, the indirect effects of physician distrust and
healthcare system distrust on discordance showed that physician distrust was not a
significant predictor of discordance (p=0.49) and thus not a mediator between healthcare
system distrust and treatment discordance (total indirect OR=1.00 [1.00,1.01]). Rather than
treat it as a mediator, physician distrust was then included in the main model as a covariate,
as seen in the model in Table 3 (Final Model).

Table 3 (Final Model) includes the final adjusted logistic regression results, which estimate a
higher odds of reporting treatment discordance for those in the highest tertile of distrust,
compared with the two lowest tertiles (OR=1.22, p=0.03). In separate models, elevated ORs
for healthcare system distrust’s association with discordance of radiation (OR=1.26, p=0.09)
and hormone therapy (OR=1.20, p=0.12) and hormone therapy (OR=1.20, p=0.12) were
similar to the overall effect but did not reach statistical significance. There was no evidence
of association with chemotherapy in a model examining chemotherapy discordance alone.
Those in income categories above $30,000 were significantly more likely to report treatment
discordance ($30,000-$70,000: OR=1.61, p=0.02; <$70,000: OR=1.53, p=0.05). Factors
associated with less discordance, or greater likelihood of fully following the physician
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recommended treatment included: being married (OR=0.78, p=0.01), being diagnosed at
Stage 2 (OR=0.71, p<0.001) or Stage 3 (OR=0.43, p=0.002), and living in Pennsylvania
(OR=0.78, p=0.005). Results were essentially unchanged in sensitivity analysis using
oncologist and surgeon discordance as separate outcomes.
Discussion

This analysis was designed to explore whether or not healthcare system distrust was
associated with discordance between the adjuvant treatments received and the treatments
recommended among early stage breast cancer patients. The present study results align with
a previous investigation suggesting that lack of trust in the medical delivery system, but not
lack of trust in physicians, is associated with underuse of adjuvant treatment after breast
cancer among urban early stage breast cancer patients (3). In contrast to previous work, the
current study expands this finding in a larger sample of women who have Stage I, II, or 111
breast cancer, from two states, and includes both those who were untreated or discontinued
treatment for adjuvant therapy. Race-based differences in healthcare system distrust had
been established in our previous work (9), and were observed in bivariate associations with
distrust, but not in adjusted models. Results suggest that patients in the highest tertile of
health care system distrust have 22% greater odds of not receiving a treatment recommended
by their provider than those in the lowest tertile of distrust, but physician trust is not
associated with adjuvant cancer treatment discordance. The use of adjuvant treatment has
been shown to be associated with quality of insurance and characteristics of the treatment
facility (25), suggesting that trust in broader healthcare system factors may play an
important and distinct role. The association between healthcare system distrust and
treatment discordance in the current sample is stronger than previously suggested (3), which
may be because the present study included both those who did not receive treatment, as well
as those who started but did not complete treatment. This suggests that some patients may
start treatment, despite feelings of distrust, but later discontinue it, which indicates that
distrust is an important risk factor for failure to initiate and failure to complete
recommended treatments.

Further, while studies have previously focused on race and income disparities as drivers of
breast cancer adjuvant treatment discordance (26,27), neither race nor socioeconomic
position were significant drivers in this sample. These finding are particularly promising
because, unlike race, healthcare system distrust is a potentially modifiable factor that may be
responsive to intervention. In support of the modifiability of trust, the field of corporate
business ethics has embraced increasing trust as a necessary part of building ethical practice
(28) and part of engaging consumers (29), which is a concept that can be integrated into
healthcare and medical systems.

The limited research to date about reducing distrust in healthcare has focused on increasing
trust in physicians with null to modest (30-32) results. However, given that the relationship
between distrust and treatment discordance was not mediated by physician trust, these
results suggest that addressing healthcare system distrust may be an important and distinct
effort from strategies focused on lack of physician trust. Rather than playing a mediating
role, patients may view physician trust as independent of their trust in the healthcare system
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as an institution; that is, even if patients distrust the healthcare system, they may still have
trust in their personal physicians. Patients may be able to exercise greater choice in
physicians, but may not have the same breadth of choices in using the healthcare system.
Addressing healthcare system distrust might be informed by strategies that have addressed
distrust in other types of institutions, such as corporations (29), according to the values and
competence domains. For example, addressing the subdomain of values might be achieved
through expanded access to adjuvant care, while addressing the subdomain of competence
might be achieved through expanded access to health professionals while deciding to start or
continue adjuvant treatment. Of course, any intervention to reduce healthcare system distrust
would first need to be tested before implementing wide-scale changes.

Yet, motivation to reduce healthcare system distrust is based on the presumption that greater
cancer treatment discordance would lead to worse patient outcomes. Instead, it is possible
that distrust could perform a function in course-correcting treatment that is overprescribed or
too aggressive. This might lead to treatment discordance that was ultimately beneficial rather
than detrimental; however, a separate model of treatment discordance and cancer recurrence
suggested a 40% increased odds of cancer recurrence for those who reported treatment
discordance (p=0.02), after adjusting for healthcare system and physician distrust, race,
income, marital status, employment status, health insurance, stage and state of residence.
This provides initial support that discordance that arises due to distrust may lead to poorer
health outcomes.

In addition to distrust, having higher income, being unmarried, having more severe stage of
diagnosis, and living in the state of Florida were associated with greater treatment
discordance. Lower income has been previously associated with greater adjuvant treatment
discordance (25,33), but in the current study, higher income was associated with greater
treatment discordance. This may be because women at higher incomes were less likely to be
diagnosed with later stage cancer (p=0.002). As has been found in previous study, unmarried
women were more likely to be discordant with adjuvant therapy recommendations than
partnered women, which has been suggested to be due to unmarried women lacking the
post-operative social and transportation resources that would allow them to fully complete
adjuvant treatment regimens (34). Patients diagnosed at later stages may have been more
concordant with treatment recommendations due to the severity of their cancer, and may
have had more to gain from initiating and adhering to adjuvant treatment (4,35). Insurance
status was not associated with treatment discordance, but over 95% of the sample had some
form of insurance so there may not have been enough variation to assess a difference by
insurance status. A significantly lower proportion of participants (p<0.001) from FL were
insured (93%) compared to PA (97%), which may have increased the likelihood that Florida
patients would be discordant.

While this study demonstrated an association between healthcare system distrust and
adjuvant breast cancer treatment discordance, it could not assess the degree to which distrust
caused treatment discordance. Distrust was measured 24-36 months after treatment, meaning
that experiences with treatment, effectiveness of treatment, or emergence of adverse
treatment effects may have shaped subsequent level of distrust; however, this timeline
overlaps with previous studies of healthcare system distrust and adjuvant treatment (3).
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Despite non-zero odds ratios for chemotherapy, radiation therapy, and hormone therapy,
distrust was not significantly associated with these adjuvant treatments in separate models,
which may be due to the relatively small amount of discordance within each treatment type.
Physician adjuvant treatment recommendation was based on patient recall, and those with
highest levels of distrust may have more strongly endorsed not being compliant with
physician adjuvant treatments, leading to a more robust odds ratio. We were unable to access
medical records for the study participants and recognize that validation of physician
recommendation may be challenging even with full medical records. However, we believe
the critical issue is what patients perceived their physician recommended, and whether or not
patients perceived going against what their physician recommended. Physician’s
recommendation for adjuvant treatment may not have aligned with current guidelines, but
even if patients were discordant because the physician recommended treatment that was not
aligned with what clinical guidelines dictate, it still suggests that patients did not trust the
physician’s recommendation (possibly rightfully so), and bolsters our hypothesis of a role
for distrust. Our conclusions are also limited in that it is possible that those who are most
distrustful of the healthcare system may not participate in a survey from a healthcare system
entity; however, the maximum endorsed distrust score was 40 out of a possible 45,
indicating that most of the range of the score was used. Results may not be generalizable to
samples beyond women diagnosed with breast cancer in PA and FL; however, this includes a
broad and diverse sample of both urban and rural women.

As the largest study to explore the role of healthcare system distrust in receipt of breast
cancer adjuvant treatment, the results suggest that healthcare system distrust may play a role
in who does or does not receive adjuvant treatment, and that healthcare system distrust is
distinct from physician distrust. Consequently, healthcare system distrust may need separate
intervention, that specifically address breast cancer patient’s attitudes toward the healthcare
system distrust, and that address the larger structural factors that may be barriers to full use
of breast cancer adjuvant treatment.
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Total Effect of Health Care System Distrust (HCSD) on
Treatment Discordance

1=1.23 (1.03-1.47)

p=0.02 Treatment
— .
HCSD discordance

Direct and Indirect Effects of Healthcare System Distrust on
Treatment Discordance, Mediated by Physician Trust

r'=1.22 (1.03 -1.46)
=0.03
discordance

0=0.56 (0.46-0.68)

0<0.001 3=0.93 (0.77-1.13)

p=0.49

Physician Trust

Figurel.
Mediation Analysis Examining the Relationship between Healthcare System Distrust and

Treatment Discordance, with Physician Trust as a Mediator

Figure 1 shows contains two directed acylic graphs showing the paths of mediation analysis
with accompanying odds ratios for each path tested in the analysis.

*Qdds ratios are adjusted for race, age, education, income, marital status, employement
status, health insurance status, cancer stage, and state of residence
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