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Abstract

Background: Medical mistrust influences patients’ treatment seeking, adherence, health
behaviors, and minority participation in research studies. However, medical mistrust remains
understudied within neurological diseases like stroke despite disproportionately affecting minority
populations.

Obijective: This study examines the relationship of medical mistrust with stroke knowledge
among Black, Latino, Korean and Chinese-Americans.

Methods: Subjects >60 years were enrolled from senior centers to test a culturally-tailored
educational curriculum around stroke risk reduction in a randomized controlled trial. A Trust
Physician Scale and a modified Trust of Medical Researchers Scale measured medical mistrust.
The Stroke Action Test instrument measured stroke knowledge, focusing on intent to call 911
appropriately when presented with stroke symptoms.

Results: Of 225 subjects, 69.5% were female (n=157) with an average age of 73.7 years
(standard deviation 6.7). Blacks had highest trust scores of physicians relative to Latino/a, Korean
or Chinese subjects (p<0.05). In multivariable analysis, decreased stroke knowledge was
associated with decreased researcher trust at baseline (<0.05), but not physician trust, when
controlling for covariates. Among Latino/a, Korean and Chinese groups, mainstream acculturation
reduced the association between researcher trust and stroke knowledge. A mediation model
showed no evidence of physician trust mediating researcher trust.

Conclusions: Among minority seniors participating in an RCT, decreased trust of researchers,
not physicians, was associated with low baseline knowledge of stroke symptoms. Those least
acculturated to US culture may be a particular focus for trust building intervention. Future studies
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should examine whether researcher mistrust is disproportionately preventing those with the largest
knowledge gaps from participating in trials.
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INTRODUCTION

Patients’” mistrust of physicians and medical researchers acts as a barrier to patients’ optimal
health status and participation in research studies. Previous studies have found that mistrust
of physicians is a barrier to engaging in positive health behaviors like treatment initiation
and adherence(1); engaging in preventive health behaviors like cancer or cholesterol
screening(2,3); and having improved health outcomes and health-related quality of life(1,4).
Mistrust of physicians has also been identified as one factor contributing to disparities in
care among African Americans in particular(3).

Other studies suggest that mistrust of medical research is one reason for reduced
participation in research studies among minorities, despite federal mandates to ensure
inclusion of minorities in federally-funded research(5). The Tuskegee Study is one research
study frequently linked to African Americans’ mistrust in medical researchers(5), one
example in a longer history of racial exploitation and ethical misconduct in the context of
clinical research in the United States(6). A widespread concern is that mistrust of research,
connected to or independent of mistrust of physicians, will impede successful recruitment of
African Americans into research studies and diminish generalizability of research findings.

Physician and researcher mistrust within other minority groups demonstrates a similar trend.
Latino/a and Asian patients having higher mistrust of physicians than their white
counterparts(7,8), with higher levels of acculturation or longer tenure in the U.S. associated
with increased trust in healthcare providers(9,10). Participation in research trials is also
lower among Latino/a and Asians(11,12), with mistrust identified as one reason for reduced
participation involving concerns about informed consent and medical
experimentation(11,13).

Medical mistrust represents one root cause of disparities, with potential significant
distinctions between interpersonal and institutional physician, researcher, and healthcare
system mistrust. In this paper, we focus on mistrust of physicians and researchers. These
concepts remain particularly understudied in neurological disease, despite diseases like
stroke disproportionately affecting minority populations and disparities evident in diagnosis,
treatment, and prognosis(14). Poor knowledge of stroke symptoms and appropriate response
to symptoms when they occur (calling 911) is one mechanism for disparities in stroke
outcomes and has been a cardinal focus of community-level interventions to increase
thrombolysis rates for acute ischemic stroke specifically(15,16). Trust is one component that
facilitates the transfer of stroke knowledge and associated action(17), but requires further
study to optimize stroke education interventions and address stroke-related disparities. One
stroke prevention study found that recruitment of African American participants partly
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depended on the influence of participants’ primary physicians(18), suggesting a potential
mediating effect of physician trust on, and engagement with, medical research.

As a first step towards addressing this possibility, this study aims to (1) describe levels of
physician and researcher mistrust among African American, Latino, Korean and Chinese
Americans in a cohort of seniors participating in a trial of a physical activity/stroke risk
factor reduction intervention; (2) assess racial/ethnic differences of physician and researcher
mistrust; (3) determine the relationship of physician and researcher mistrust with stroke
knowledge, including potential moderation by acculturation; and (4) examine the potential
mediating role of physician mistrust on researcher mistrust and stroke knowledge.

METHODS

Design

This is a cross-sectional analysis of baseline data from “Worth the Walk,” a randomized
controlled trial (RCT) aimed at increasing physical activity and stroke knowledge in order to
reduce stroke risk among high-risk minority seniors in Los Angeles(19). This project was
conducted using community-based participatory research principles(20).

The University of California Los Angeles institutional review board approved the study
protocol.

Participants, Setting, and Data Collection

Measures

Participants were recruited and enrolled from four Los Angeles, senior-service
organizations, serving African American, Latino, Korean, and Chinese American
communities. To be eligible, participants had to be = 60 years old, report a history of
hypertension, and be able to walk and participate in group discussion sessions. Trained
research associates using iPads and REDCap interviewed participants in their preferred
language. All African American participants and three Latino participants completed
interviews in English; other participants completed interviews in Spanish, Korean, or
Mandarin Chinese.

Clinical and Social Demographics—Participants self reported race/ethnicity, age, and
gender. Education was categorized as the highest grade completed: below 8th grade, high
school/ GED, or higher education. Insurance status was categorized as dichotomous (yes/
no). We used the Katz/Charlson comorbidity scale modified for self-administration to assess
medical comorbidities for each participant(21). Sixteen diseases are included in this index,
which was tested as a valid predictor of mortality due to comorbid conditions in a 10-year
follow-up cohort study(22). This is included as people with chronic diseases have more
chances to visit healthcare providers and develop trusting relationships with them.
Acculturation was measured via the Vancouver Acculturation Index, a 20-item measure that
distinguishes between acquisition of new host cultural tendencies and maintenance of
heritage culture, with higher mainstream scores and lower heritage scores reflecting greater
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orientation toward American culture(23). The instrument was administered to Latino/a,
Korean, and Chinese American participants, and not African American participants.

Stroke Knowledge—We used the Stroke Action Test (STAT) to assess stroke knowledge.
STAT is a previously-tested instrument with good validity and reliability for assessing
correct responses to individual stroke symptoms, consisting of 28 close-ended items(24).
Twenty-one items describe stroke-warning signs and 7 describe non-stroke warning
signs(24). For each item, there are 4 possible responses: call 911; go to the emergency room;
wait 1-hour prior to deciding next action; and wait 1-day prior to deciding next action. The
STAT is scored by counting how many times the respondent selected the correct answer for
stroke symptoms and modeled as a continuous variable. In this study, the version of STAT
contained 23 items that named or described a symptom, with 17 involving stroke symptoms.
Like others who have used this instrument, we focused on correct responses to calling
911(25), as knowledge of stroke symptoms alone has not been consistently associated with
intent to call 911(26). We created a STAT variable by calculating percent of correct
responses to call 911 when presented with a stroke symptom.

Physician and Researcher Mistrust—The Trust in Physicians Scale (TPS) and a
modified Trust in Medical Researchers (TMR) scale were used to gauge interpersonal
participant trust of physicians and researchers, respectively(27-29). TPS is an 11-item,
previously tested self-administered questionnaire with acceptable validity and reliability for
measuring three dimensions of trust: physician dependability, confidence in physician
knowledge and skills, and confidentiality and reliability of information received from the
physician(27). Items are answered in a 5-point Likert format from 1 “strongly disagree” to 5
“strongly agree” and a summary measure of the responses is transformed to a 0-100 scale.
Higher scores reflect greater trust(27). TPS scores are significantly correlated with
continuity of care, adherence to prescribed medication, and overall satisfaction with
care(27).

Our TMR was a 5-item questionnaire modified from two instruments(28,29), translated into
the different languages, pre-tested and modified in iterative fashion to optimize
comprehension. The Cronbach’s alpha in each group was as follows: 0.67 in Korean and
Latino/a groups, 0.70 in the Chinese group, and 0.78 in the African American group. The
Cronbach’s alpha was 0.70 across all groups, demonstrating adequate internal consistency
reliability. Questions pertained to honesty about purpose of the research, participant safety,
informed consent, and a global sense of trust in researchers. The questionnaire involves a 4-
point Likert format from “1” strongly agree to “4” strong disagree; the unweighted mean of
the responses is transformed to a 0-100 scale, with higher scores reflecting greater trust. For
the multivariate models we constructed a categorical variable (<50, =50, and >50) for ease
of interpretation.

Data Analysis

Descriptive statistics were calculated overall, and unadjusted regression models tested
whether physician and research mistrust differed by race/ethnicity. Pair-wise comparisons
with a Sidak adjustment identified which groups differed from one another. We subsequently
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developed a regression model to examine the association between physician and researcher
mistrust and correct endorsement of calling 911. The model adjusted for age, gender, race/
ethnicity, insurance status, educational attainment and medical comorbidity, which have
been previously identified to influence medical mistrust. A parallel model was done in the
sample of Latino, Chinese and Korean Americans, adding acculturation to the model to test
whether exposure related to correct endorsement of calling 911 for stroke symptoms over
and above mistrust measures. Acculturation was not included in the full-sample model
because the acculturation measure was not administered to African American participants.
Test of physician trust as a mediator between researcher mistrust and correct endorsement of
calling 911 was assessed using the Sobel-Goodman criteria for mediation(30). We used 0.05
as the statistical significance level and data analysis was performed using STATA version
15.1.

There were 233 participants enrolled in the study. Eight participants were excluded for
missing data on the TPS and/or TMR measures. Of the remaining 225 participants, 69.3%
were female (n=156) with an average age of 73.9 years (standard deviation 6.7) (Table 1).
The cohort was largely insured (92%, n=207) and the African American group was the
highest educated group, with 61.5% (n=32) having at least some college education. Both
TPS and TMR measures were negatively skewed, with less than <15% of the sample having
scores of <50 in either measure. For example, in the TPS measure, 85% of the sample
agreed or strongly agreed with the statement, “I trust my doctor’s judgments about my
medical care” and 72% agreed or strongly agreed with the statement, “I trust my doctor to
tell me if a mistake was made about my treatment.” The mean TPS score was 69.9
(SD=15.2) with a range of 14-100. In unadjusted analysis of the TPS scores, scores differed
across racial/ethnic groups (p=0.001), with the African American group having highest
physician trust on the TPS scale (76.2 points, SD=14.9). Follow-up pairwise comparisons
using Sidak adjustments for multiple comparisons indicated African Americans had greater
mean trust in physicians than Latino/a, Korean and Chinese participants (¢’s < .05; Figure 1;
Table 1). Latino/a, Korean, and Chinese American participants did not have statistically
significant differences in their reported mean trust in physicians.

In the TMR measure (mean score=54.8, SD 11.5; range 5-75), 89% of the sample agreed or
strongly agreed with the statement, “if a medical researcher asked me to participate in a
medical research study, | trust that he/she would provide me with a full explanation of the
study”; 87% agreed or strongly agreed with the statement, “I completely trust doctors who
do medical research.” Researcher trust did not demonstrate statistically significant
differences across racial/ethnic groups (0 =0.2) (Figure 1). The physician and research trust
measures had a Spearman correlation coefficient of 0.3 (P<0.001).

In unadjusted analyses, neither physician nor researcher trust were associated with correctly
endorsing calling 911 (Table 2). In multivariable regression analysis (Table 2), higher
researcher trust (>50 points), but not physician trust, was associated with correct
endorsement of calling 911 when controlling for covariates. Researcher trust score of greater
than 50 was associated with nearly a 14-point percentage higher likelihood of calling 911
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when presented with stroke symptoms, compared to individuals with researcher trust less
than 50 (Table 2). This relationship was moderated by mainstream acculturation among
Latino/a, Korean and Chinese groups, such that the effect of researcher trust on calling 911
correctly increased with higher mainstream acculturation (B =0.14, p=<0.05). This
interaction explains the discrepancy between unadjusted and adjusted models, where trust is
associated with correct endorsement of calling 911 in the context of other factors like
acculturation. In exploratory analyses assessing the relationship between physician and
researcher trust and various demographic and social characteristics including acculturation,
increased mainstream acculturation was associated with increased trust in both scales
(p<0.05 for both, data not shown). Lastly, a mediation model did not show evidence of
physician trust mediating researcher mistrust and correct endorsement of calling 911 with
stroke warning signs (Figure 2).

DISCUSSION

Our study involved a sample of seniors across four racial/ethnic groups in Los Angeles
participating in a randomized controlled trial, who generally trusted physicians and
researchers. Mean physician trust levels were higher among the African American group
than the Latino/a and Asian subgroups in this cohort, highlighting the importance of
understanding group-specific factors contributing to medical mistrust in different contexts
and among racial/ethnic minority groups more broadly. For example, in this study, the
difference could have related to senior centers’ prior experiences with research teams,
varying levels of involvement among senior center staff, and differing recruitment strategies
at the senior centers. Previous literature demonstrates that African Americans report higher
trust of research when they feel that their participation will benefit the African American
community, which underscores the importance of tailored communication strategies during
recruitment(31). Other facilitators to research participation include familiarity with the
research recruiter and inclusion of community leaders or trusted intermediaries in the
recruitment process(32,33). Factors influencing trust appear therefore to be both context-
specific (e.g. according to type of institution and staff at the institution) in addition to being
contingent upon the racial/ethnic population involved and language of the instruments.

Our study also demonstrates that researcher trust, but not physician trust, is associated with
lower baseline stroke action knowledge (correct endorsement of calling 911 for stroke
symptoms). Though we may have been underpowered to detect associations between
physician trust and stroke knowledge in this exploratory analysis, this finding of the
association between researcher trust and stroke knowledge is new, potentially important, and
warrants further investigation, For our Latino/a, Korean, and Chinese participants,
acculturation to mainstream American culture positively moderated the effect of trust on
calling 911 correctly for stroke symptoms. This builds on findings from prior studies that
have shown higher acculturation or longer tenure in the United States as associated with
higher trust in healthcare providers(9,10). This could be due to acculturation increasing
familiarity with the U.S. healthcare system broadly speaking, increasing ability to
communicate with healthcare providers, and adaptation to a system that more strongly
emphasizes individuality, autonomy, and assertiveness in clinical encounters. Notably,
however, the literature remains scant on the acculturation and trust relationship among
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Latino/a and Asian groups in particular, as most studies focus on African Americans and
Whites.

Previous studies have also shown that trust of researchers is influenced by negative
encounters with healthcare providers(31); however, given that the relationship between trust
and stroke action knowledge was not mediated by physician trust in this study, our results
suggest that addressing researcher trust may be an important but distinct effort from
strategies focused on addressing physician trust alone. Rather than playing a mediating role,
patients may view physician trust as independent of their trust of researchers, and/or
differentiate between institutional and interpersonal trust related to a specific physician.
Other instruments measure a related concept of trust in the healthcare system(34),
highlighting the need for further understanding the distinction between these concepts of
trustworthiness in healthcare. Addressing trust of researchers, as separate from trust of
physicians, offers potential promise as a mechanism to increase recruitment of minority
seniors in clinical research, including in behavioral/ educational trials that pose minimal risk
for physical adverse effects and exposure to unsafe treatments.

Overall, physicians and researchers must take responsibility for earning patients’ trust in
order to include diverse groups in health education and research efforts(35). In fact, business
management leaders have increasingly viewed trustworthiness as a teachable leadership
competency that can be made an explicit objective to focus on and improve, as emphasized
in Steve Covey’s popular layperson press book “The Speed of Trust”(36); behaviors of high-
trust leaders include demonstrating respect, creating transparency, and clarifying
expectation, among others(36). Establishing trust may therefore benefit from explicit
instruction and discussion in medical education, with opportunities for incorporation into
existing medical curricula about professionalism, cultural competency, or communication
skills training. Few interventions have been developed specifically to improve physician-
trust building skills, yielding mixed results(37). None of these interventions focused on
improving trust of researchers. Thus, future efforts could explore the impact of specific
training on patients’ trust, including efforts targeted toward addressing physician and
researcher trust.

Limitations and Strengths

The study findings should be interpreted with consideration of several limitations. First, the
cross-sectional nature makes it impossible to establish a causal relationship between mistrust
and stroke action knowledge. Second, both trust measures have not been tested in other
languages or cultural contexts, an important consideration in our linguistically and ethnically
diverse population. Third, study outcomes were measured using self-reports, which
introduces social desirability bias as participants may report positive attitudes to study
interviewers to gain approval. Further, while all study survey instruments were front and
back-translated, and pilot tested in all the communities for understanding, it is possible that
there remained lack of clarity around certain concepts, like the concept of a “researcher.”
Fourth, unmeasured variables that may have played a role include duration of relationship
between patient and physician and physician-patient race concordance; these factors have
been shown to play a role in perceptions of physician trust, although not yet elucidated in the
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researcher trust context(38-40). This was not a population-based sample and included
participants who trusted researchers at least enough to enroll in the clinical trial; results
cannot be extrapolated as representative of all older adults from these racial/ethnic groups.

However, a major strength of this study remains the inclusion of participants from different
ethnic minority groups in an urban clinical setting. In addition, this is one of few studies to
examine medical mistrusts’ role in stroke action knowledge, stroke representing one of
several neurological diseases with significant persisting disparities.

Conclusion

Among minority seniors participating in a community intervention trial, greater mistrust of
researchers, not physicians, was associated with low baseline knowledge of stroke action
knowledge, or correct endorsement of calling 911 with stroke warning signs. Mainstream
acculturation among Latino/a, Korean and Chinese subgroups moderated the trust and stroke
action knowledge relationship. Future studies should examine whether researcher mistrust is
disproportionately preventing those with the largest knowledge gaps from participating in
trials, with trust facilitating health information exchange and transfer. Community-tailored
strategies for overcoming higher levels of mistrust are warranted and may involve active
trust building through deliberate outreach and education rather than assumptions around
trust developing passively as consequence of personal interactions. Those least acculturated
to mainstream US culture may be a particular focus for trust building interventions.
Education on stroke signs and symptoms, linkage of stroke recognition with an immediate
need to call 911, and understanding barriers to activating emergency services needs to
happen concurrently with efforts to establish trust with the healthcare system more broadly.
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(A)

Baseline Trust in Physicians Score

(B)

Baseline Trust in Researchers Score

Figure 1.

Physician (A) and Researcher (B) Trust scores among Study Participants
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Total effect of Researcher Trust on Calling 911

B =0.073, p=0.011

Researcher Trust >
(>50) Calling 911 correctly for

Stroke Symptoms

Direct and indirect effects of Research

B=0.071, p=0.018

Researcher Trust Calling 911 correctly for
(>50) — Stroke Symptoms
B =5.87, p<0.00001 B =0.00039, p=0.77

Physician Trust

Figure2.
Mediation model

*Adjusted for ethnicity, gender, age, insurance, education, Charlson Comorbidity Index
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Table 1.

Baseline Characteristics of Study Participants (N=225)

Page 13

Characteristic Overall (n=225) ,(Afr'iscza)ln—American Latino/a (n=62) | Korean (n=58) | Chinese (n=53)
n=

Age, mean (SD)* 73.9 (6.7) 72.3(7.2) 72.6 (5.7) 76.4 (6.7) 74.3 (6.4)

Female, n (%) 156 (69.3) 40 (76.9) 48 (77.4) 35(60.3) 33(62.3)

Education, n (%) >

</= 8 grade 93 (41.3) 12 (23.1) 43 (69.4) 15 (25.9) 23 (43.4)

Completed HS 47 (20.9) 8 (15.4) 8(12.9) 22 (37.9) 9(17.0)

At least some College 85 (37.8) 32 (61.5) 11 (17.7) 21 (36.2) 21 (39.6)

No insurance, n (%) 18 (8.0) 3(5.8) 2(3.2) 8 (14.0) 5(9.4)

Charlson Comorbidity Index, mean 19(2.2) 21(2.1) 1.5(2.4) 15(.7) 2.7(2.3)

(sp)*

Maintenance of heritage culture, N/A 75(1.2) 7.0(1.0) 6.7 (0.8)

mean (SD)

Acculturation towards mainstream N/A 6.7 (1.6) 51(1.1) 5.4 (1.3)

culture, mean (SD) ™

Physician Trust (TPS), mean (SD) e 69.8 (15.2) 76.2 (14.9) 66.5 (16.5) 68.7 (13.1) 68.4 (14.6)

Researcher Trust (TMR), mean (SD) 54.6 (11.5) 54.4 (13.9) 56.8 (14.1) 54.2 (7.9) 52.5 (8.0)

Stroke Action Test, mean (SD) * 46.4 (22.2) 56.9 (20.8) 49.2 (19.2) 34.9 (23.3) 455 (19.9)

*
p-value <0.05

*:

ok
p-value <0.001
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Characteristics Ass

Table 2.

ociated with Higher Stroke Knowledge

Variable Unadjusted Coefficient (p-value) | Adjusted Coefficient (p-value)
Physician Trust (TPS) | 0.0017 (0.17) 0.078 (0.41)

Researcher Trust (TPR)

TPR=50 -0.012 (0.85) 0.098 (0.13)

TPR>50 0.076 (0.24) 0.14 (0.03)

*
TPR<50 as reference

*
Adjusted for ethnicity, gender, age, insurance, education, Charlson Comorbidity Index
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